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COLLABORATORS

/. PABTIAL LIST OF CONTBIBUTOBS TO TME CYCLOPEDIA

The asterisk designates the contribittors to the second voh

proofs and in other ways.

Adams, Geo. E., Asst. Horticulturist, R. I. Exp.

Sta., Kingston, R. I. (Bhnde Island.)

*Ames, Oakes, Asst. Dir. Botanic Garden, and

Instructor in Botany in Harvard Univ., Cam-
bridge, Mass. {Several genera of Orchids.)

*Arohdeacon & Co., Commission merchants, New
York, N. Y. {Mushroom.)

Arnold, Jr., Geo., Florist, Rochester, N. Y.

{China Aster.)

Akthuk, Prof. J. C, Purdue Univ., Lafayette,

Ind. {Pht/siology of Plants.)

*Atkinson, Geo. F., Prof, of Botany, Cornell Univ.,

Ithaca, N. Y. {Mushroom.)

Balmer, Prof. J. A., Horticulturist, Wash. Exp.

Sta., Pullman, Wash. {TVasliingion.)

*Barclat, F. W., Gardener, Haverford, Pa. {Her-

baceous Perennials, Aster, Eryngiiim, etc.)

*Barnes, Charles R., Prof, of Plant Physiology,

Univ. of Chicago, Chicago, 111. {Fertilisation.

Flower.)

*Barses, William H., Secretary Kans. Hort. Soc,

Topeka, Kans. {Kansas.)

*BAyERSDORFER, H., Dealer in florists' supplies,

Philadelphia, Pa. {Everlasting flowers.)

Beach, Prof. S. A., Horticulturist, N. Y. Exp.

Sta., Geneva, N. Y. {Corn. Thinning.)

Beadle, C. D., Botanist and horticulturist, Bilt-

more, N C. {Bamboo.)

*Beal, Prof. W. J., Mich. Agrie. College, Agri-

cultural College, Mich. {Grass. Has read

proofs of manij genera of grasses.)

Beckert, Theo. P., Florist, Allegheny City, Pa.

{Bongainvillwa.

)

*Beeckmans, p. J., Pomologist and nurseryman,

Augusta, Ga. {Laiois for the South. Mag-
nolia. Melia. Michelia. Has read proof of

many groups of importance in the South.)

*Blair, Prof. J. C, Horticulturist, 111. Exp. Sta.,

Champaign, 111. {Greenhouse Glass. Illinois.)

*Brandegee, Mrs. Katharine, Botanist, editor of

ZoS, San Diego, Calif. {Mammillaria, Melo-

eactus, and other cacti.

)

*Brcckner, Nichol N., Dreer's Nursery, River-

ton, N. J. { Tlie article " Ferns ." Many groups

of tender ferns. )

me. Many of the contributors have also assisted in reading

BuFFUM, Prof. B, C, Horticulturist, Wyo. Exp.

Sta., Laramie, Wyo. {Wyoming.)

*BuRNETTE, Prof. F. H., Horticulturist, La. Exp.

Sta., Baton Rouge, La. {Louisiana.)

BuTZ, Prof. Geo. C, Asst. Horticulturist, Pa.

Exp. Sta., State College, Pa. {Carnation.

Pennsylvania.)

*Cameron, Robert, Gardener, Botanic Garden of

Harvard Univ. ( Various articles and much
help on rare plants. Alpinia, Campanula, Ech-

inocactus, etc.)

*Canning, Edward J., Gardener, Smith College,

Botanic Gardens, Northampton, Mass. {Many
articles and much help on rare and difficult

plants. Anthurium, Echinocactus, Epiphyllum,

Gloxinia, etc.)

*Card, Prof. Fred W., Horticulturist, R. I. Exp.

Sta., Kingston, R. I. {Nebraska. Botany and

culture of bush -fruits, as Amelancliier, Berheris,

Blackberry, Buffalo Beri'y, Currant, Loganberry .)

*Clinkaberry, Henry T., Gardener, Trenton,

N J. (Certain orchids, as Lwlia.)

Cook, O. F., Div. of Botany, Section of Seed and

Plant Introduction, Dept. of Agric, Washing-

ton, D. C. {Coffee.)

CoRBETT, Prof. L. C, Horticulturist, W. Va. Exp.

Sta., Morgantown, W. Va. ( West Virginia.)

*CouLSTON, Mrs. M. B., Formerly assistant editor

of Garden and Forest, Ithaca, N. Y. (MitcheUa,

and some other native plants.)

*CouLTER, John M., Professor and Head of the

Dept. of Botany, Univ. of Chicago, Chicago,

Illinois. {Echinocactus.)

*CowEN, J. H., formerly Assistant in Horticulture,

Colo. Exp. Sta., Ithaca, N. Y. {Certain Colo-

rado plants, as Lepachys, Leucocrinum.)

*Craig, Prof. John, Horticulturist, la. Exp. Sta.,

Ames, la. {Canada. Gooseberry. Kale. Kohl-

rabi. )

Craig, Robert, Florist, Philadelphia, Pa. {Arau-

caria . Ardisia . Codioeum .

)

*Craig, W. N., Gardener, North Easton, Mass.

{Mushroom.
)

Crandall, Prof. C. S., Horticulturist, Colo. Exp.

Sta., Fort Collins, Colo. {Colorado.)

(v)



VI COLLABORATORS

*CusHMAN, E. H., Gladiolus specialist, Euclid,

Ohio. (Gladiolus.)

*Darlington, H. D., Wholesale florist, specialis

in heaths and hard-wooded plants. (Epacris.

Leptospermum. Has read proof of many articles

on hard-wooded plants.)

*Davis, K. C, Science teacher, Ithaca, N. Y.

( Genera in Banunculacew

.

)

*Davt, J. BuRTT, Asst. Botanist, Univ. of Calif.

Exp. Sta., Berkeley, Calif. [Acacia. Euca-

lyptus. Maytenus. Myrtacew.

)

*Deane, Walter, Botanist, Cambridge, Mass.

{Herbarium. Has helped on various hotanical

,
problems.)

*Dewet, Lyster J., Div. of Botany, Dept. of

Agric, Washington, D. C. {Mentha.)

DoENER, Fred, Carnation specialist, Lafayette

Ind. (Carnation.)

DoRSETT,P.H.,Assoeiate Physiologist and Patholo

gist, Dept. of Agric,Washington, D.C. ( Violet.)

*DouGLAS, Thos. H., of K. Douglas & Sons, nur-

serymen and specialists in conifers, Waukegan,

111. {Larix.)

DuGGAR, B. M., Asst. Cryptogamic Botanist, Cor-

nell Exp. Sta., Ithaca, N. Y. {Pollen.)

*DuNNiNG, D. M., Amateur, Auburn, N. Y. ( Grapes

under Glass.)

*DnPUY, Louis, Wholesale florist and specialist in

hard-wooded plants, College Point, L. I.

{Erica. Has read other articles on heath-like

plants.)

Earle, Prof. F. S., Horticulturist, Ala. Poly-

technic Institute, Auburn, Ala. {Alabama.

)

Earle, Parker, Horticulturist, Roswell, N. M.

{New Mexico.)

*Egan, W. C, Amateur, Highland Park, 111.

{Eremurus. Has helped on hardy plants.)

EiSELE, J. D., Foreman Dreer's Nursery, River-

ton, N. J. (Cordyline.)

Elliott, William H., Florist, Brighton, Mass.

{Asparagus plumosus.

)

*Emery, S. M., Director Mont. Exp. Sta., Boze-

man, Mont. [Montana.)

*Endicott, John, Bulb-grower, Canton, Mass.

{Littonia.

)

*Endicott, W. E., Teacher, Canton, Mass. [Achim-

enes. Acidanthera. Ixia. Has made important

corrections in many articles on bulbs.)

Evans, Walter H., Office of Exp. Stations, Dept.

of Agric, Washington, D. C. {Alaska.)

*Fawcett, W.m., Dir. Dept. Public Gardens and

Plantations, Kingston, Jamaica. (Tropical

fruits, as Cherimoya, Marmalade Plum, Egg

Fruit, Mango, Mangosteen, Nutmeg.)

*Fernow, Prof. B. E., Dir. College of Forestry,

Cornell Univ., Ithaca, N. Y. {Conifers. For-

estry.
)

FiNLAYSON, Kenneth, Gardener, Brookline, Mass.

(Diosma.)

*Fletcher, S. W., Horticulturist, Ithaca, N. Y.

[Ipomwa and oilier Convolvulacece. Helianthus

and related genera.)

*Fkanceschi, Dr. F., Manager S. Calif. Acclima-

tizing Ass'n, Santa Barbara, Calif. [Bare

plants of S. Calif., as Dasyllrion, Flacourtia,

Fouquiera, Fnrcrwa, Hazardia, etc. Has read

many proofs and made numerous corrections.)

*Galloway, B. T., Chief Div. Veg.Phys.andPath.,

Dept. of Agric, Washington, D. C. [Floricul-

ture. Has read articles on fungi.

)

*Garfield, C. W., Horticulturist, Grand Kapids,

Mich. ( Michigan .

)

*Geraed, J. N., Amateur, Elizabeth, N. J. [Many
articles, especially on bulbous plants, as Crocus,

Iris, Muscari, Narcissus.

)

*6iLLETT, Edward, Nurseryman, Southwiek, Mass.

[Hardy Ferns. Liparis. Has read numerous

proofs on native pilants.)

GOFF, Prof.E. S., Horticulturist, Wis. Exp. Sta.,

Madison, Wis. ( Wisconsin.

)

Gould, H. P., Asst. Entomologist and Horticul-

turist, Md. Exp. Sta., College Park, Md.

{Brussels Sprouts. Celeriac.)

*6reen, Prof. S. B., Horticulturist, Minnesota Exp.

Sta., St. Anthony Park, Minn. [Minnesota.)

*Green, Wm. J., Horticulturist, Ohio Exp. Sta.,

Wooster, Ohio. [Ohio. Greenhouse sub-irriga-

tion. )

*Gkeenlee, Miss Lennie, Bulb-grower, Garden

City,N.C. (Ixia.)

*Greiner, T., Specialist in vegetables. La Salle,

N. Y. (Garden vegetables, as Artichoke, Aspara-

gus, Bean, Cress, Corn Salad, Kohlrabi, Lettuce.)

*Grey, Robert M., Gardener, North Easton, Mass.

{Numerous important orchid groiqjs, as Cypripe-

dium, Epidendrum, Lycaste, Maxillaria, Masde-

vallia.

)

*Groff, H. H., Gladiolus specialist, Simeoe, Ont.

[Gladiolus.)

GuRNEY, James, Gardener, Mo. Botanical Garden,

St. Louis, Mo. [Cacti.

)

Hale, J. H., Nurseryman and pomologist, South

Glastonbury, Conn. (Connecticut.)

*Halsted, Prof. B. D., Rutgers College, New
Brunswick, N. J. [Diseases. Fungus.)

*Hansen, Geo., Landscape architect and botanist,

Berkeley, Calif. ( Epidendrum .

)

Hansen, Prof. N. E., Horticulturist, S. Dak. Exp.

Sta., Brookings, S. Dak. [South Dakota.)

*Harris, F. L., Gardener, Wellesley, Mass. [Bis-

ianthus. Medinilla.)

*Hareis, W., Acting Dir., Dept. Public Gardens

and Plantations, Kingston, Jamaica. {Manimee

Apple and some other troxncal fruits .)



COLLABORATORS vn

*Harris, W. K., Florist, Philadelphia, Pa. [Ficus

clasUca. Help on LiUum Sarrisii.)

*Hasselbring, Heinrich, Asst. in Botany, Cornell

Univ., Ithaea, N. Y. {Iris and most orchids

from Gongora to MasdevaUia.)

*Hastings, G. T., Asst. in Botany, Cornell Univ.,

Ithaea, N. Y. {Some tropical plants, as Berria,

Bertholletia. A few grasses, as Hierochloe, Hol-

ciis, Hordeum.)

*Hatfield, T. D., Gardener, Wellesley, Mass.

{Numerous and varied contrihutions, as Gesnera,

Gloxinia, LachenaUa, Leea, Macrozamia.)

*Hedrick, U. p., Asst. Prof, of Horticulture, Agri-

cultural College, ilieh. {Ecaporation of Fruit.)

*Henderson & Co., Peter, Seedsmen, 37 Cort-

landt St.,New Y'ork, N.Y. {Bullis. Eccremo-

carpus.)

*Herrington, a., Gardener, Florham Farms, Madi-

son, N. J. (Chrysanthemum coccineum. Holly-

hock. )

*Hexamer, Dr. F. M., Editor American Agricul-

turist, New York, N. Y. {Several hiographica

slcetches, as Fuller, Harris.)

Hicks, G. H., late of Dept. of Agric, Washington,

B.C. (Seed-testing.)

*Hicks, Henry, Nurseryman, Westport, L. I. (Li-

gustrum.

)

*HiGGiNS, J. E., Horticulturist and teacher, Hono-
lulu, H.I. (Hawaiian Islands.

)

Hill, E. G., Florist, Eichmond, Ind. (Begonia.)

*HiTCHCOCK, A. S., Prof . of Botany, Kansas State

Agric. College, Manhattan, Ivans. (Most of the

genera of grasses in the second volume.)

*HooPES, JosiAH, Nurseryman, West Chester, Pa.

(Hedges.)

*Horsford, Fred. H. , Nurseryman and specialist in

Lilies, Charlotte, Vt. { Alpine Gardens . Lilium.

Has read proof of many articles on native plants. )

*Hunn, Charles E., Gardener, Cornell Exp. Sta.,

Ithaca, N. Y. (Forcing of VegetaNes. Mign-

onette.)

*Hdntley, Prof. F. A., Idaho Exp. Sta., Moscow,
Idaho. (Idalio.)

HuTCHiNS, Rev. W. T., Sweet Pea specialist, In-

dian Orchard, Mass. (Sweet Pea.)

*Irish, H. C, Horticulturist, Mo. Botanical Garden,

St. Louis, Mo. (Capsicum. Lactuca.)

Jackson & Perkins Co , Nurserymen and spe-

cialists in Clematis, Newark, N. Y. {Clematis.
)

*jErFERS, A., Editor "Cornucopia," Norfolk, Va.

(Kale.)

Jordan, A. T., Asst. Horticulturist, New Bruns-

wick, N. J. (Xew Jersey.

)

*Kains, M. G., Div. of Botany, Dept. of Agric,

Washington, D. C. (Minor vegetables, as Horse-

Radish. Herbs, as Hyssopus ; also Ginseng

and Glycyrrhiza.)

*Kearney, Jr., T. H., Div. of Botany, Dept. of

Agric, Washington, D. C. {Three orchid gen-

era, Grammangis, Grammatophyllum, Habena-

ria.)

*Keller, J. B., Florist, Rochester, N. Y. (Many
groups of hardy herbaceous perennials. Article

on ^^ Herbaceous Perennials.")

*Kelsey, Harlan P., Landscape architect, Boston,

Mass. (North Carolina plants, as Galax and

Leucothoe.)

Kennedy, P, Beveridge, Horticulturist, Nev.

Exp. Sta., Reno, Nev. (Many genera ofgrasses.

Begonia.)

*Kerr, J. W., Nurseryman, Denton, Md. (Mary-

land.)

KiFT, Robert, Florist, Philadelphia, Pa. (Cut-

flowers.)

Kinney, L. F., Horticulturist, Kingston, R. I.

(Celery.)

Lager & Hurrell, Orchid cultivators. Summit,
N.J. (Cattleya.)

Lake, Prof. E. R., Horticulturist, Ore. Exp. Sta.,

Corvallis, Ore. (Oregon.)

*Landreth, Burnet, Seedsman, Philadelphia,

Pa. (David Landreth.)

*LaumaN, G. N., Instructor in Horticulture, Cor-

nell Univ., Ithaca, N. Y. (Geranium. Impa-

tiens. Pelargonium.)

Lonsdale, Edwin, Florist, Chestnut Hill, Phila-

delphia, Pa. (Conservatory .)

*Lord & Burnham Co., Horticultural architects

and builders, Irvington-on-Hudson, N. Y.

(Greenhouse Construction.

)

Lothrop & HiGGiNS, Dahlia specialists. East

Bridgewater, Mass. (Dahlia )

*MacPherson, James, Landscape gardener, Tren-

ton, N. J. (Eupjhorbia. Has read proof of sev-

eral orchid genera .

)

*Manning, J. Woodward, Horticultural expert

and purchasing agent, Boston, Mass. (Pyre-

thrum. Hardy herbs. Has read proof of many
groups of herbaceous perennials.)

*Manning, Warren H., Landscape architect,

Boston, Mass. (Article, ^^ Herbaceous Peren-

nials.")

*Mason, Prof. S. C, Berea, Ky. (Laheling. Lay-

ering.)

*Massey, Prof. W. F., Horticulturist, N. C. Exp.

Sta., Raleigh, N. C. (Figs. North Carolina.)

Mathews, F. Schuyler, Artist, 2 Morley St.,

Boston, Mass. (Color.)

*Mamev s. Prof. C. W., Horticulturist, Ky. Exp.

Sta., Lexington, Ky. (Kentucky.)

*Mathew8, Wm., Florist and orchid grower, Utica,

N. Y. (Various rare and important orchids,

as Gongora, Grammatophyllum, lonopsis, Lima-

todes, Miltonia.)



VUl COLLABORATORS

*Maynaed, Prof. S. T., Horticulturist, Mass.

Hateli Exp. Sta., Amherst, Mass. (Massa-

chusetts. )

McDowell, Prof. R. H., Eeno, Nev. [Nevada.)

McFaeland, J. Horace, Horticultural printer

and expert in photography, Harrisburg, Pa.

{Border. )

*McMiLLEN, Robert, Wholesale grower of migno-

nette. Pearl River, N. Y. {Mignonette.)

^McWiLLiAM, Geo., Gardener, Whitinsville, Mass.

(Dipladenia. LiicuUa.)

Mead, T. L., Horticulturist, Oviedo, Fla. {Cri-

num. Has helped in matters of extreme southern

horticulture.

)

*Meehan, Joseph, Nurseryman, Germantown,

Philadelphia, Pa. {Idesia.)

*Meredith, a. p.. Gardener, South Lancaster,

Mass. [Rmnea.)

Moon, Samuel C, Nurseryman, Morrisville, Pa.

I Trees for ornament.)

*MoREis, O. M., Asst. Horticulturist, Okla. Exp.

Sta., Stillwater, Okla. (Indian Territory.

Oklahoma.)

*Mdnson, T. v., Nurseryman and grape hybridist,

Denison, Tex. {Grape culturein the South.)

*MuNSON, Prof. W. M., Horticulturist, Me. Exp.

Sta., Orono, Me. (Maine.)

Newell, A. J., Gardener, Wellesley, Mass.

(Certain orchids.

)

*NoRTON, .J. B. S., Botanical Assistant, Mo. Botan-

ical Garden, St. Louis, Mo. (Eupliorhiacew.

Manihot. Several botanical puszles, as Lithrwa .

)

Ogston, Colin, Gardener and orchid cultivator,

Kimball Conservatories, Rochester, N. Y.

{ Dendrohium .)

*Oliver, G. W., Gardener, U.S. Botanic Gardens,

Washington, D. C. (Many articles on palms,

avoids, succulents and rare plants, and much help

on proofs. Alstroe.mevia. Amaryllis.)

Orpet, Edward O., Gardener, So. Lancaster,

Mass. (Many articles. Border. Cyclamen.

Dianthus, and certain orchids.)

^Parsons, Jr. , Samuel, Landscape architect. New
York, N. Y. (Lami.)

Peacock, Lawrence K., Dahlia specialist, Atco,

N.J. (Dahlia.)

Powell, Prof. G. Harold, Horticulturist, Del.

Exp. Sta., Newark, Del. (Cherry. Delaware.)

Price, Prof. R. H., Horticulturist, Tex. Exp.

Sta., College Station, Tex. (Texas.)

*PuRDy, Carl, Specialist in California bulbs,

XJkiah, Calif. (California native plants, as

Brodicea, Calochortus, Ertjthronium, Fritillaria.)

Rane, Prof. F. W., Horticulturist, N. H. Exp.

Sta., Durham, N. H. (New Hampshire.)

*Rawson, Grove P., Florist, Elmira, N. Y. (Lan-

tana.)

*Rawson, W. W., Seedsman and market- gardener,

Boston, Mass. (Cucumber. Lettuce.)

*Reasoner, E. N., Nurseryman and horticulturist,.

Oneco, Fla. (Many articles, and much help on
extreme southern horticulture. Ccesalpinia . Cocas.

Guava. Kumquat. Lemon. Lime. Mango.

)

*Rehder, Alfred, Specialist in hardy trees

and shrubs, Jamaica Plain, Mass. (Botany

and culture of most of the hardy trees and
shrubs.)

*Roberts, Prof. I. P., Dir. College of Agric,
Cornell Univ., Ithaca, N. Y. (Drainage. Fer-

tility. Manure. Potato.)

*R0LFS, Prof. P. H., Botanist, S. C. Exp. Sta.,

Clemson College, S. C. (Eggplant. Florida.)

Rose, J. N., Asst. Curator, U. S. Nat. Herb.,

Smithsonian Institution, Washington, D. C.

(Agave.)

Rose, N. Jonsson, Landscape Gardener to New
York City Parks, New York, N. Y. ( Farious

exotics.

)

*R0TH, FiLiBERT, Asst. Prof. of Forestry, N. Y.

State College of Forestry, Cornell Univ.,

Ithaca, N. Y. (Fagus.)

*RowLEE, Prof. W. W., Asst. Prof, of Botany,

Cornell Univ., Ithaca, N. Y. (Definitions. Lia-

tris. Nymphcea. Salix.)

Sargent, Prof. C. S., Dir. Arnold Arboretum,

Jamaica Plain, Mass. (Abies.)

*ScoTT, Wm., Florist, Buffalo, N. Y. (Important

florists' plants and flowers, as Acacia, Con-

vallaria. Cyclamen, Cytisus, Smilax, Metrosid-

eros, etc.)

Scott, Wm., Gardener, Tarrytown, N. Y. (Berlo-

lonia and other dwarf tender foliage plants.)

Semple, James, Specialist in China Asters, Belle-

vue, Pa. (Aster.)

*Sexton, Joseph, Founder of the pampas grass

industry, Goleta, Calif. (Gynerium.)

*Shinn, Charles H., Inspector of Experiment

Stations, Univ. of Calif., Berkeley, Calif.

(California, Fig, Loganberry, etc.'i

*Shoee, Robert, Gardener, Botanical Dept., Cor-

nell Univ., Ithaca, N. Y. (Various articles, as

Acalypha, Bedding, Dichorisandra, Episcea, Fit-

tonia, Hymenophylium. i

*Siebrecht, Henry A., Florist and nurseryman.

New York and Rose Hill Nurseries, New Ro-

chelle, N. Y. [Much help on rare greenhouse

plants, particularly orchids and palms. Dracmna.

Ficus. Fuchsia. Gardenia. Ixora. Lapageria.

Laurus.)

*SlM0NDS, O. C, Supt. Graceland Cemetery, Buena

Ave., Chicago, 111. {Landscape Cemeteries.)

*Slingeeland, Prof. M.V., Asst. Prof. Economic

Entomology, Cornell Univ., Ithaca, N. Y.

(Insecticides. Insects.)
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Sjiith, a. W., Cosmos cultivator, Amerieus, Ga.

{Cosmos.)

Smith, Elmer D., Chrysanthemum specialist,

Adrian, Mich. (CJirysantJicmum.)

*Smith, Jared G., Div. of Botany, Dept. of Agrie.,

Washington, D. C. [y^carly all palms. Va-

rious genera, as Centaurea, Cerastiiim, Cotyle-

don.)

*Spencee, John W., Fruit-grower, Westfield, Chau-

tauqua Co., N. Y. (Grapes in tlie North. Help

on important fruits.)

*Starnes, Prof. Hugh N., Horticulturist, Ga. Exp.

St., Athens, Ga. (Georgia.)

Stinson, Prof. John T., Dir. Mo. Fruit Exp. Sta.,

Mountain Grove, Mo. (ArJcansas .)

*Strong, Wm. C, Nurseryman, Waban, Mass.

(Kenrick.)

*Taft, Prof. L. B., Horticulturist, Mich. Agric.

College, Agricultural College, Mich. {Green-

house Heating. Hotbeds.)

*Taplin, W. H., Specialist in palms and ferns,

Holmesburg, Philadelphia, Pa. (Culture of

many palms, ferns and foliage plants.)

*Taylor, W.M. A , Asst. Pomologist, Div. of Po-

mology, Dept. of Agric, Washington, D. C.

( Various articles on nuts, as Hickory.)

*Thilow, J. Otto, of H. A. Dreer, Inc., Phila-

delphia, Pa. (Leek. Muskmelon.)

*Thompson, C. H., formerly Asst. Botanist, Mo.

Botanical Garden, St. Louis, Mo. [Some genera

of cacti, as Echinocerus, Epiphyllum.)

*Thorburn & Co., J. M., Seedsmen, New York,

N. Y. {Hyacinth. Hare read many ptroofs of

hulls, annuals, vegetables, herbs, etc.)

TouMEY, Prof. J. W., Biologist, Ariz. Exp. Sta.,

Tucson, Ariz. {Arizona. Date. Opmitia.)

*Tracy, S. M., Horticulturist, Biloxi, Miss. (Mis-

sissippi.)

*Tracy, Prof. W. W., Seedsman, Detroit, Mich.

{Cabbage. Lettuce. Michigan.)

*Trelease, Dr. Wsi., Dir. Mo. Botanical Garden,

St. Louis, Mo. (Certain desert plants of the

lily family, as Aloe, Apicra, Gasteria, Hawor-
thia.)

*Tricker, Wm., Specialist in aquatics, Dreer's

Nursery, Biverton, N. J. (Aqtcarium. Most
Aquatics, as Limnanthemum, Limnocharis, Nym-
phoea, NelunMum, Victoria, etc.)

*Troop, Prof. James, Horticulturist, Ind. Exp.

Sta., Lafayette, Ind. (Indiana.)

*TuRNER, Wm., Gardener, Tarrytown-on-Hudson,

N. Y. (Forcing of Fruits. Mushroom.)

TuTTLE, H. B., Cranberry-grower, Valley Junc-

tion, Wis. (Cranberry.)

*Underwood, Prof. L. M., Columbia University,

New York, N. Y. (Botany of all ferns.)

Van Deman, H. E., Pomologist, Parksley, Va.

(Date.)

*Vaughan, J. C, Seedsman and florist, Chicago,

111. (Christmas Greens.)

*VicK, James, Editor "Vick's Magazine," Eoches-

ter, N. Y. (Malvaviscus. Melothria.)

*VooRHEES, Prof. Edward B., Dir. N. J. Exp. Sta.,

New Brunswick, N. J. (Fertilizers )

Waldron, Prof. C. B., Horticulturist, N. Dak.

Exp. Sta., Fargo, N. Dak. (North Dakota.)

*Walker, Ernest, Horticulturist, Ark. E.xp. Sta.,

Fayetteville, Ark. {Annuals. Basket Plants.

Heliotrope. Watering.)

*Watrous, C. L., Nurseryman and pomologist,

Des Moines, la. [Iowa.)

*Watson, B. M., Instructor in Horticulture, Bus-

sey Inst., Jamaica Plain, Mass. (Colcliicum.

Cuttage. Forcing Hardy Plants. House Plants.)

Watts, B. L., Horticulturist, Tenn. Exp. Sta.,

Knoxville, Tenn. (Tennessee .)

*Waugh, Prof. F. A , Horticulturist, Vt. Exp. Sta.,

Burlington, Vt. (Beet. Carrot. Cucumber.

Greens. Lilium. Pentstemon. Salad Plants.

Vermont.)

*Webber, H. J., In charge of Plant Breeding Lab-

oratory, Div. of Veg. Phys. and Path., Dept.

of Agric, Washington, D. C. {Citrus. Mur-

raya and other citrous genera.)

*Wellhouse, Col. Fred, Fruit-grower, Fair-

mount, Kans. (Kansas.)

*Wheeler, H. J., Dir. K. I. Exp. Sta., Kingston,

E. I. (Lime.)

*Whitney, Milton, Chief, Div. of Soils, Dept. of

Agric, Washington, D. C. (Irrigation. Soils.)

*Whitten, Prof. J. C, Horticulturist, Mo. Exp.

Sta., Columbia, Mo. (Missouri.)

*Whyte, E. B., Amateur, Ottawa, Ont. (Hemero-

callis. Lilium.)

*WiCKSON, Edward J., Prof, of Agricultural Prac-

tice, Univ. of Calif., and Horticulturist, Calif.

Exp. Sta., Berkeley, Calif. {Almond, Apricot,

Cherry, Grape, Lemon, Lime, etc., in California.)

*WoOLSON, G. C, Nurseryman, specialist in hardy

herbaceous perennials, Passaic, N. J. (Mer-

tensia. Has read numerous proofs.

)

*Wortman, S. W. , Mushroom-grower, Iselin, N. J.

(Mushroom
.

)

*Wiega'nd, K. M., Instructor in Botany, Cornell

Univ., Ithaca, N. Y. (Coreopsis. Cordyline.

Cyperus. Dracwna. Juncus. Lysimachia.

Musa . Mijosotis )

.

*Wyman, a. p.. Asst. to Olmsted Bros., Landscape

Architects, Brookline, Mass. (Dirca, Epigoea,

Exochorda, Halesia, Hypericum, Eerria, Lirjuid-

ambar, and other hardy trees and shrubs. Also

Lathyrus, Lupinus.)

^

t



COLLABORATORS

//. PARTIAL LIST OF TBOSE WHO HAVE ASSISTED BY READING PROOF,
AND IN OTBER WAYS.

Andrews, D. M., Nurseryman, Boulder, Colo.

(Native icesiern xilants , especially new harcly cacti .)

Ball, C. D., Wholesale florist, Holmesburg, Phila-

delphia, Pa. ( Ferris. Fjliaje Plants. Palms.

)

Barkeh, Michael, Editor "American Florist,"

Chicago, 111. (Many suggestions.)

Bassett & Son, Wm. P., Nurserymen, Hammon-
ton, N. J. (Native plants, as Hibiscus.

)

Beeger & Co., H. H., New York, N. Y. {Japa-

nese and Californian plants .)

Bbssey, Chas. E., Prof, of Botany, Univ. of Neb.,

Lincoln, Neb. (Native plants, particularly,

grasses.)

Betscher Bros., Florists, nurserymen and seeds-

men. Canal Dover, Ohio. (Gladiolus.)

Blanc, A., Seedsman and plantsman, Philadel-

phia, Pa. (Cacti. Novelties.)

BoAEDMAN, S. L., Sec. Maine Hort. Soc, Augusta,

Me. (Maine.)

Bbackett, Col.G. B., Pomologist, Dept. of Agric,

Washington, D. C. (Hicoria. Hickory. Jughms.)

Beauntok, Ernest, Gardener, Los Angeles, Calif.

(Many valuable notes on plants cult, in Calif.)

Breck & Sons, Joseph, Seedsmen, Boston, Mass.

(Portrait of Joseph Breck.)

BuDD, Prof. J. L., Horticultural author, Ames,
Iowa. (Iowa. Important fruits.)

BUDLONG Bros., Pickle-makers, Providence, R. I.

( Cucmiiher. Martyn ia
.

)

Buebank, Luther, H3'bridist, Santa Rosa, Calif.

( Gladiohis.)

Bush & Sons & Meissnee, Bushberg, Mo.
(Chrapes.)

Caldwell, Geo. C, Prof, of Agric. Chemistry,

Cornell Univ., Ithaca, N. Y. (Fertility. Ferti-

lizers. Lime.

)

Claek, Miss Josephine A., Asst. Librarian, Dept.

of Agric, Washington, D. C. {Information as

to species after the date of Index Keioensis.)

Clinton, L. A., Asst. Agriculturist, Cornell Exp.
Sta., Ithaca, N. Y. (Lime.)

COATES, IjEONaed, Napa City, Calif. (Fruit Cul-

ture in California.)

Coville, Frederick v., Botanist, Dept. of Agric,

Washington, D. C. (Juniperus. Suggestions in

various matters.)

Cranefield, Feed, Asst. Horticulturist, Wis. Exp.

Sta., Madison, Wis. (Irrigation.)

Dailledouze Beos., Wholesale florists, Flatbush,

Brooklyn, N. Y. ( Mignonette.

)

Dandridge, Mrs. Danske, Amateur, Shepierds-

town, W. Va. (Hardy plants.)

Davenport, Geo. E., Botanist, specialist in ferns,

Medford, Mass. {Several genera offerns.)

Day, Miss Mar? A., Librarian, Gray Herbarium
of Harvard Univ., Cambridge, Mass. (Rare
hooks.)

Devron, Dr. G., Amateur in bamboos, New Or-
leans, La. (Bamboo.)

Dock, Miss M. L., Harrisburg, Pa. (Bartram.)

Downer's Sons, J. S., Fairport, Ky. {Kentucky.

)

Dreer, H. a. (Inc.), Seedsmen and plantsmen,

Philadelphia, Pa. (Many and varied services,

especially in aquatics, ferns, foliage plants and
rare annuals.)

Elliott, J. Wilkinson, Landscape architect,

Pittsburg, Pa. (Koclda, and some herbaceous

perennials.

)

Ellwanger & Barry, Nurserymen, Rochester,

N. Y. {Hardy plants.)

Fisher, Jabez, Fruit-grower, Pitehburg, Mass.

(Massachusetts.)

Ganong, W. p., Prof, of Botany, Smith College,

Northampton, Mass. (Cacti.)

Goodman, L. A., Pruit-gro-ner, Westport, Mo.
{Missouri.

)

Halliday Bros., Florists, Baltimore, Md.
(Azalea. Camellia.)

Harris, J. S., Fruit-grower, La Crescent, Minn.
(Minnesota.

)

Heiss, J. B., Florist, Dayton, Ohio. (Palms.)

Hutt, R. L., Prof, of Horticulture, Ont. Agric
College, Guelph, Ont. (Kale. Kohlrabi.)

Jones, Rev. C. J. K., Los Angeles, Calif.

( Various Califomian plants.)

Jordan, Dr. W. H., Dir., N. Y. Exp. Sta.,

Geneva, N. Y. (Fertility. Fertilizers.)

Kedzie, Dr. R. C, Prof, of Chemistry, Mich.

Agric. College, Agricultural College, Mich.

(Fertility. Fertilizers. Lime.)

*KiNG, F. H., Prof, of Agricultural Physics, Madi-
son, Wis. (Irrigation, Mulching, etc.)

Latham, A. W., Secretary Minn. Hort. Soc,
Minneapolis, Minn. (Minnesota.)

LuPTON, J. M., Market-gardener, Gregory, L. I.

(Cabbage.
)

Mackenzie, R. R., Manager bulb department,

J. M. Thorburn & Co., New York, N. Y.

(Many important bulbs.)

Makepeace, A. D., Cranberry-grower, West Barn-

stable, Mass. (Cranberry.)

Manda, W. a., Nurseryman, South Orange, N. J.

(Orchid pictures
.

)

Manning, Jacob W., Nurseryman, Reading, Mass.

(Dried specimens of herbaceous perennial

plants.)

Manning, Robert, Sec Mass. Hort. Soc, Boston,

Mass. (Biographical sketches. Horticulture.)



COLLABORATORS XI

May, John N., Florist, Summit, N. J. {Florists'

Fluioers.

)

Meehan, Thos., Nurseryman, Germantown, Pa.

(The article ''Eortiadtiire.")

Miller, E. S., Specialist iu bulbs. Floral Park,

L. I. {Many articles on hulhs.)

MuDGE, W. S., Hartland, N. Y. {Muskmelon.)

Nanz & Neunek, Florists and seedsmen, Louis-

ville, Kj'. {Eeniuclij.)

Nash Geo. V., Asst. N. Y. 'Bot. Garden, Bronx

Park, N. Y. ( Genera of grasses. )

Parsons, Samuel, Nurseryman, Flushing, L. I.

{21ie article '^Horticulture.")

Pendergast, W. W., Pres. Minn. Hort. Soe.,

Hutchinson, Minn. {Minnesota.)

Pierson, F. E., Nurseryman, Tarrytown-on-

Hudson, N. Y. {Bulbs.)

Powell, Geo. T., Pomologist, Ghent, N. Y.

{Important fruits.)

Ragan, W. H., Div. of Pomology, Dept. of Agric,

Washington, D. C. {Indiana.)

Rider, Prof. A. J., Trenton, N. J. {Cranberry.)

Robinson, Dr. B. L., Curator Gray Herbarium of

Harvard Univ., Cambridge, Mass. {Various

articles on native plants.)

Robinson, John, Author of "Ferns in their Homes
and Ours," Salem, Mass. {Several articles on

ferns.

)

Sander & Co. (A. Dimmoek, Agent), New York,

N. Y. {Recent importations, particularly orchids

and palms.

)

Schultheis, Anton, Nurseryman and florist, Col-

lege Point, N. Y. {Woody plants from Aus-

tralia and the Cape, as Erica.)

ScooN, C. K., Fruit-grower, Geneva, N. Y.

( Cherry.

)

Scribner, F. Lampson, Agrostologist, Dept. of

Agric, Washington, D. C. ( Genera ofgrasses.

)

Sears, Prof. F. C, School of Horticulture, Wolf-

ville, Nova Scotia. {Canada.)

Seavey, Mrs. Fannie Copley, Landscape
gardener, Brighton, 111. {Landscape Garden-

ing.)

Shady Hill Nursery Co., Boston, Mass. {Her-

baceous perennials.

)

Shaw, Thos., Prof, of Agric, Univ. of Minn.,

Minneapolis, Minn. {Medicago. Melilotus.)

Slaymaker, A. W., Fruit-grower, Camden, Del.

{Delaware.

)

Smith, Irving C, Market -gardener, Green Bay,

Wis. {Kohlrabi.

)

Stanton, Geo., Ginseng specialist. Summit,

N. J. {Ginseng.)

Stores & Harrison, Nurserymen, Painesville,

Ohio. {Various plants .)

Suzuki & Iida, Yokohama Nursery Co., New York,

N . Y . ( Japanese p Ian ts
.

)

Todd, Frederick G. , Landscape architect, Mon-
treal, P. Q. {Hardy trees and shrubs.)

Vick's Sons, James, Seedsmen, Rochester, N. Y.

( Various plants.

)

Ward, C. W., Wholesale florist and carnation

specialist, Cottage Gardens, Queens, L. I.

{Carnation. )

Webb, Prof. Wesley, Dover, Del. {Delaware.)

Wedge, Clarence, Fruit-grower, Albert Lea,

Minn . ( Minn eso ta .

)

Wheeler, C. F., Prof, of Botany, Mich. Agric.

College, Agricultural College, Mich. {Hyperi-

cum.. Mimuhis.)

White, J. J., Cranberry-grower, New Lisbon,

N.J. ( Cranberry .

)

WlLLAED, S. D., Nurseryman, Geneva, N. Y.

{Important fruits, as Cherry.)

WiTTBOLD, Geo., Florist, Chicago, 111. {Palms

and ferns.

)

Wright, Charles, Horticulturist, Seaford, Del.

{Delaware.)

Yeomans, L. T., Fruit-grower, Walworth, N. Y.

{Evaporation of fruits.)





ABBREVIATIONS

I. OF GENERAL EXPBESSIONS

cult cultivated, etc.

(liam diameter.

E east.

/; feet.

in inches

N noi-tli.

S soutti.

trop tropics, tropical.

W west.

11. OF BOTANICAL TEEMS

fl
flower.

fls flowers.

ftd flowered.

/,-. fruit.

h height.

If. leaf.

Ift leaflet.

li's leaves.

St stem.

sts stems.

stjn synonym.

var variety.

in. OF BOOKS AND PERIODICALS

To aid the student in the verification of the

work, and to introduce him to the literature of the

various subjects, citations are made to the por-

traits of plants in the leading periodicals to

which the American is most likely to have access.

These references to pictures have been verified as

far as possible, both in the MS. and in the proof.

A uniform method of citation is much to be de-

sired, but is extremely difiScult, because periodi-

cals rarely agree in methods. With great reluc-

tance it was decided to omit the year in most

eases, because of the pressure for space, but the

student who lacks access to the original volumes

may generally aseei-tain the year by consulting the

bibliographical notes below.

An arbitrary and brief method of citation has

been chosen. At the outset it seemed best to indi-

. Gate whether the cited picture is colored or not.

This accounts for the two ways of citing certain

publications containing both kinds of pictures,

as The Garden, Revue Horticole, and Gartenflora.

The figures given below explain the method of

citation, and incidentally give some hints as to

the number of volumes to date, and of the number

of pages or plates in one of the latest volumes.

A few works of the greatest importance are

mentioned elsewhere by way of acknowledgment

(p. XV). The standard works on the bibliography

of botany are Pritzel's Thesaurus and Jackson's

Guide to the Literature of Botany; also, Jackson's

Catalogue of the Library of the Royal Botanic

Gardens, Kew.

A.F. . . . The American Florist. Chicago. A trade
paper founded August 15, 18S5. The vol-

umes end with .July. Many pictures re-

peated in" Gng." (14: 152i^vol. and page.)

A.G. . . . American Gardening. New York. Represents
14 extinct horticultural periodicals, includ-

ing The American Garden (1888-1800).

Founded 1879(?) (20:89G=vol. and page.)

B The Botanist. Edited by Maund. No years
on title pages. Founded 1839. 8 vols.,

50 colored plates in each vol. (8:400=:
vol. and col. plate.) Cumulative index.

B.B. . . . Britton & Brown. An illustrated Flora of

the Northern U. S., etc. New York.
1896-1898. (3:588=vol. and page.)

B.F. . . . See F.

B.H. ... La Belgique Horticole. Ghent. 35 vols.

(1851-1885.)

B.M. . . . Curtis' Botanical Magazine. London.
Founded 1787. The oldest current peri-

odical devoted to garden plants. The
vol. for 1899 is vol. 125 of the whole
work. Index to first 107 volumes by E.
Tonks. London. (7690^col. plate.)

B.R. . . . Botanical Register (181.5-1847). Vols. 1-14

edited by Edwards: vols. 15-33 by Lind-
ley. In vols. 1-23 the plates are num-
bered from 1-2014. In vols. 24-33 they
are numbered independently in each vol.

There are 688 plates in vols. 24-33. "An
Appendix to the First Twenty -three Vol-
nmes" (bound separately or with tlie

25th vol. ) contains an index to thf^ first

23 vols. An index to vols. 24-31 may lie

found in vol. 31. (33:70^vol. and col.

plate.

)

D Dana. How to Know the Wild Flowers.
Nevv York. 1893. (298=page.)

Em. . . . Emerson, G. B. Trees and Shrubs of Mas-
sachusetts. Boston. 2 vols. 149 plates.

F The Florist. London. 1840-1884. (18S4:
192=yearand page pp. col. plate.) Editors
and title pages changed many times.
Known as the Florist, Florist's Journal
and Florist and Pomologist. Sometimes
improperly called British Florist.

F.C. . . . Floral Cabinet. Knowles & Westcott. Lin-
don. 1837-1840. (3:137 vol. and col.

plate).

(xiii)



XIV ABBREVIATIONS

F.E. . . . The Florists' Exchange. New York. A
trade paper, whose pictures sometimes
are repeated in "A.G." Founded Dee. 8,

1888. (ll:1298=vol. and page.)

F.J. . . .See P.

F.M. . . . Floral Magazine. London. Series I. 1861-

1871, 8vo. Series II. 1872-1881, 4to.

(1881:450=year and col. plate.)

F.P. ... See F.

F.R. . . . Florists' Review. Chicago. A trade paper.
Vol. 1, Dec. 2, 1897, to May 2(), 1898. Two
vols, a year. (4:6()0^vol. and page.)

F. S. . . .Flore des Serres. Ghent. (1845-1880.)
Inconsistent in numbering, but the plate

numbers are always found on the plate

itself or ou the page opposite. Valuable
but perplexing indexes in vols. 15 and 19.

(23:2481=vol. and col. plate.)

G.C. . . .The Gardeners' Chronicle. London. Se-
ries I. (1841-1873) is cited by year and
page. Series II. or "New Series" (1874-
1886), is cited thus: II. 26:824=series,
volume and page. Series III. is cited

thus: III. 26:416. Two vols, a year, be-
ginning 1874. A select index is scattered
through 1879 and 1880. Consult II.

12:viii (1879), and similar places in sub-
sequent vols.

G. P. . . . Garden and Forest. New York. 1888-1897.
(10:518=vol. and page.)

G.M. . . . Gardeners" Magazine. London. Ed. by
Shirley Hibberd. Founded 1860. Vols.
31-42 are cited. (42:872=vol. and page.)

Gn. . . . The Garden. London. Pounded 1871. Two
vols, a year. (56:1254^Yol. and col.

plate. 56, p. 458^vol. and page contain-
ing black figure.) An Index of the first

20 vols, was separately published. Com-
plete Index of Colored Plates to end of

1888 in vol. 54, p. 334.

Gng. . . . Gardening. Chicago. Founded Sept. 15,

1892. Vols, encf Sept. 1. (7;384=vol.
and page.)

Gt Gartenflora. Berlin. Founded 1852. (Gt.
48: 1470= vol. and col. plate. Gt. 48, p.
670^vol. and page containing black
figure.)

G.W.F. . . Goodale's Wild Flowers of America. Bos-
ton, 1886. 150=col. plate.)

HBK. . . Humboldt, Bonpland & Kunth. Nova
Genera et Species, etc. Paris. 1815-25.

7 vols. Folio.

I. H.

J.H.

L'lUustration Horticole. Ghent. (1854-1896.)
(43:72^vol. and col. plate.) The volumes
were numbered continuously, but there
were series. Series I. =1854-63. Se-
ries II.=1864-69. Series III.= 1870-80.

Series IV. = 1881-86. Series V. = 1887-

93. Series VI. =1894-96. The plates
were numbered continuously in the first

16 vols, from 1 to 014: in vols. 17-33

they run from 1 to 619: in series V. from
1 to 190: in Series VI. they begin anew
with each vol. Valuable indexes in vols.

10 and 20. Series V. in 4to, the rest 8vo.

. Journal of Horticulture. London. Pounded
in 1848 as The Cottage Gardener. Series
III. only is cited, beginning 1880. (III.

39:504=series, vol., page.)

K.W. . . .See F. C.

L In vol. 1 of this work, sometimes means
Lindenia, sometimes Lowe's Beautiful
Leaved Plants. See"Lind." and "Lowe."

L.B.C. . . The Botanical Cabinet. Loddiges. 1817-
33. 100 plates in each vol. Complete
index in last vol. (20:2000=vol. and col.

plate.

)

Lind. . . . Lindenia, Ghent. Pounded 1885. Polio.
Devoted to orchids.

Lowe . . . Beautiful Leaved Plants. E. J. Lowe and
Howard. London. 1864. (60=col. plate.)

M A. B. Preeman-Mitford. The Bamboo Gar-
den. London. 1896. (224=page.)

M.D.G. . . Miiller's Deutsche Gartner-Zeitung. Erfurt.
Founded 1886. { 1897 :425=year and page.

)

Mn. . . . Meehan's Monthly. Germantown, Phila-
delphia. Founded 1891. (9:192 = vol.

and page opposite col. plate.

)

N Nicholson. Dictionary of Gardening. Vols.
1-4 (1884-1887). Vol. 5 in preparation.

P.P.G. . . Lindley & Paxton. Flower Garden. Lon-
don. 1851-53. 3 vols. 4to.

P.G. . . . Popular Gardening. Buffalo. 1885-90.

(5:270=: vol. and page.)

P.M. . . . Paxton's Magazine of Botany. London.
1834-19. (16:376 = vol. and page oppo-
site col. plate.) Vol. 15 has index of first

15 vols.

R Reichenbachia. Ed. by Fred. Sander. Lon-
don. Founded 1886. Folio.

R.B. . . . Revue de I'Horticulture Beige et Etrangere
Ghent. Founded 1875 ! (23:288=vol. and
page opposite col. plate. ) In the first vol. of
the Cyclopedia "R.B." sometimes means
Belgique Horticole, but the confusion is

corrected in later vols., where Belgique
Horticole is abbreviated to "B.H."

R.H. . . . Revue Horticole. Dates from 1826, but
is now considered to have been founded in

1829. ( 1899 :596=year and page opposite
col. plate. 1899, p. o96=year and page
opposite black figure.

)

S Schneider. The Book of Choice Ferns.
London. In 3 vols. Vol. 1, 1892. Vol. 2,

1893.

S.B.F.G. . Sweet British Flower Garden. London.
Series I., 1823-29, 3 vols. Series II..

1831-38, 4 vols.

S.H. . . . Semaine Horticole. Ghent. Founded 1897.

(3:548=year and page.)

S.M. . . . Semaine Horticole. Erroneously cited in

this fashion a few times in first vol.

S.S. . . . Sargent. The Silva of North America.
13 vols. Vol. 1, 1891. Vol. 12, 1898.

(12:620=vol. and plate, not colored.)

S Z. . . . Siebold & Zuccarini. Flora Japonica. Vol.

1, 183.5^4. Vol. 2 by Miquel, 1870.

(2:150=vol. and plate.)

V. or V. M. Vick's Magazine. Rochester, N. T. Founded
1878. Vols. numbered continuously

through the 3 series. Vols, begin with

Nov. (23.250=vol. and page.) Some-
times cited as "Vick."

Additional abbreviations and explanations will he found in the introductory pages of Vol. I.
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EAKTH NUT, EARTH PEA. English names for the
Peanut, or Goober, Aracliis hypogce-a. Also Apios.

EATONIA (Amos Eaton, American botanist, 1770-

18-12; author of popular Manual of Botany of the United
States, which was for a long time the only general work
available for American students). Gramlnem. A
North American genus of 4 or 5 species of tufted per-

ennial grasses. Three kinds have been catalogued by
Wilfred Brotherton, Rochester, Mich.

A. Panicle dense, spike-like, strict,

obtusata, Gray. Spikelets crowded on the short,

erect panicle-branches : upper empty glume rounded-
obovate, very obtuse. Dry soil.

AA. Panicle more loose and slender.

Pennsylvinica, Gray. Lvs. 3-6 in. long : panicle-

branches lax, nodding. Moist woods and meadows.

Dudley!, Vasey. Lvs. 1-2 in. long : panicle-branches
spreading in flowering time, afterwards erect.

A. S. Hitchcock.

EBONY. Diospyros Ehemis.

ECBALLITTM (Greek, to throw out). Cucurhitd,cece.

Squiktimg CJucujibek. The Squirting Cucumber is one
of the most amusing and disconcerting of all plants.

Pew if any cultivated plants fire their seeds at one with
such startling suddenness and force. It is a hardy an-
nual trailing vine, easily grown in any garden. When
ripe, the oblong, prickly fruit squirts its seeds at the
slightest touch, or sometimes at the mere vibration of
the ground made by a person walking by. The boy or
girl who did not like this plant never lived. Some of
the old herbalists called this plant Ciicumis asininus.
Another curious fact about the plant is that a power-
ful cathartic is made from the juice of the fruit, which
has been known for many centuries. A preparation of
it is still sold in the drug stores as Tritnratio Elaterini.
Ecballium has only one species, and is closely related
to the important genera Cucumis and Citrullus. With
them it differs from Momordica in lacking the 2 or 3
scales which close the bottom of the calyx. Other ge-
neric characters are : prostrate herb, fleshy, rough
hairy: lvs. heart-shaped, more or less 3-lobed: tendrils
wanting: fls. yellow, the staminate in racemes, pistillate

usually from the same axils with the staminate fls.

;

calyx 5-cut. It is a native of the middle and eastern
Mediterranean regions, especially rich, moist forests.
Sims, in the Botanical Magazine, says the plant "is gen-
erally considered as an annual, but if the soil is dry and
the situation sheltered, the root will survive two or
three winters, and the plants will flower earlier and
spread farther than those of the same year."

Elaterium, A. Rich. (Mom6rdica. JSlaterium, Linn.).
Squirting Cucujiber. Fig. 744. Described above.
B.M. 1914. Yf. M.

ECCREMOCAEPUS (Greek, pendent fruits). Big-
7wuidcece. Three to five species of tall, somewhat woody
plants from Peru and Chile, climbing by branched ten-
drils at the end of the twice pinnate leaves, and having
very distinct flowers of somewhat tubular shape, which
are colored yellow, orange or scarlet. The species men-
tioned below is doubtless perennial in southern Califor-
nia, where it is said to show best when climbing over
shrubbery, but in the East it is treated as a tender an-
nual and is perhaps usually trained to a trellis or south
wall. It bears flowers and fruits at the same time, and
the orange flowers make an effective contrast with the
pale green foliage. The genus belongs to an order fa-
mous for its superb tropical climbers, but in its own

tribe only two genera have any horticultural fame, and
that small. These are Jacarauda and Colea, having a
2-celled ovary, while that of Eccremocarpus is l-celled.

Eccremocarpus has two sections, in one of which the
corollas are cylindrical, but in the section Calarapelis,
to which -E, scaler belongs, the corolla has a joint at a
short distance beyond the calj'x, then swells out on the
under side, and suddenly constricts into a neck before
it reaches the small, circular mouth, surrounded by 5

short, rounded lobes.

sciber, Ruiz & Pav. (CaldmpeUs scdber, D. Don).
Although the specific name means rough, the wild plant
is only sparingly puberulous, and in cultivation entirely
glabrous. About 10 ft. high : lvs. bipinnate; Ifts. ob-

liquely cordate, entire or saw-toothed : fls. 1 in. long,
orange, in racemes. July, Aug. Chile. B.R. 11:939.

Peter Henderson & Co.

ECHEVfiRIA. All referred to Cotyledon.

ECHINACEA (Greek, echinos, hedgehog ; alluding to

the sharp-pointed bracts of the receptacle). Compdsifa-.
Pdeple Cone-flower. Pour species of North American
perennial herbs, two of them from Mexico, the others
native to the United States, and cultivated in our hardy
borders. They are closely related to Rudbeckia, but
their rays range from flesh color, through rose, to pur-
ple and crimson, while those of Rudbeckia are yellow or
partly (rarelj' wholly) brown-purple. The high disk
and the downward angle at which the rays are pointed
are charming features of Echinaceas. The disk is only
convex at first, but becomes egg-shaped, and the recep-
tacle conical, while Rudbeckia has a greater range, the
disk from globose to columnar, and the receptacle from

744. Ecballium Elaterium (X :^a).

conical to cylindrical. Echinaceas and Rudbeckiasare
stout, and perhaps a little coarse in appearance, but
their flowers, sometimes 6 in. across, are very attractive,

and borne in succession for two months or more of late

summer. With the growing appreciation o. hardy bor-

ders and of native plants, it should be possiljle to

procure 4 or 5 distinct colors in the flower, associated
with low, medium and tall-growing habits. They do well

33 (511)
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in oriliaary soils, and may be used to help cover unusu-
ally dry and exposed spots. They respond well to rich
soil, especially sandy loam, and prefer warm and sunny
sites. They are perennials oi; easy culture. Prop, by
division, though not too frequently; sometimes by seeds.
The roots are black, pungent-tasted, and are said to be
used iu popular medicine under the name of Black
Sampson. Bentham & Hooker refer Echinacea to

Rudbeckia.

purpurea, Moeneh. Commonly not hairy, typically
taller than -£'. anguslifolia, 2 ft. or more high : Ivs.

ovate-lanceolate, or the lower ones broadly ovate, often
5-nerved, commonly denticulate or sharply serrate, most
of them abruptly contracted into a margined petiole:

rays at first an inch long and broadish, later often 2 in.

long or more, with the same color range as .£'. a}igusti-

folia, but rarely almost white. Rich or deep soil, Va,
and Ohio to 111, and La.

Var. serdtina, Nutt. (E. intermedia, Lindl.). The
varietal name means late-flowering, but the chief point
is the hairy or bristly character of the plant. L.B.C.
16:1539. P.M. 15:79. -J. B. Keller says "this is, perhaps,
the best form of the genus for garden purposes, the
rays being much brighter colored, broader and not roll-

ing at the edges."

angnstifolia, DC. Bristly, either sparsely or densely:
Ivs. narrower than in iJ. purpurea, from broadly lan-
ceolate to nearly linear, entire, 3-nerved, all narrowed
gradually to the base, the lower into slender petioles

:

flower-heads nearly as large as in E. purpurea , but
sometimes much smaller. Prairies and barrens, Saskat-
chewan and Neb. to Tex., east to 111., Tenn. and Ala.
B.M. 5281. G.W.P. 25.— This species has several forms,
which approach and run into U. purpurea. l_ jj_ -g

ECHINOCACTTJS (Greek, spine and eactiis). Cac-
tdcete. A very large genus of globular, strongly ribbed,
and strongly spiny forms. Sometimes they become very
short-cylindrical ; occasionally the ribs are broken up
into tubercles which resemble those of Mammillaria;
and rarely spines are entirely wanting. The flowers
usually appear just above tlie young spine-bearing areas,
but sometimes they are further removed, and occasion-
ally they are in the axil of a tubercle. The ovary bears
scales which are naked or woolly in the axils, and the
fruit is either succulent or dry. The genus is well
developed within the United States, about forty species
having been recognized, but its extreme northern limit
is the southern borders of Colorado, Utah, and Nevada,
apparently having spread from the great arid plateau
regions of Mexico proper and Lower California. The
genus extends throughout Mexico and Central America,
and is well represented in the drier regions of South
America. The genera Astrophytum and Lophophora
are here included, although they seem to be very differ-

ent from the typical forms of Echinocactus. It is im-
possible to identify with certainty all of the specific
names found in trade catalogues, but the following
synopsis contains the great majority of them. In all

cases the original descriptions have been consulted, and
in some cases it is certain that a name originally applied
to one form has been shifted to another. The following
synopsis may be useful, therefore, in checking up the
proper application of names, but it may thus leave some
of the common species of the trade unaccounted for.

No attempt is made to group the species according to
relationships, but a more easily handled artificial ar-

rangement, based chiefly upon spine characters, is used
It must be remembered that the species are e.xceedingly
variable, especially under cultivation, and large allow-
ance must be made for the characters given in the key
and in the specific descriptions.
Echinocactus Poselgerianus, A. Dietr., proves to be

Mammillaria Scheerii. The following horticultural
names have not been identified : E . chrysanthus (chrys-
acanthus?), Drosgeanus trifurcatus.

John M. Coulter.
When starting with newly collected plants of Echino-

cactus the mutilated roots should be well cut back to
within an inch or two of the base of the plants. If the
plants are procured in early summer, the best way to

get new roots on them is to place the plants on a bench

of a greenhouse with a southern exposure, in a mound
of fine gravel about eight or ten inches deep. Insert
the base of the plants in the gravel and syringe them
overhead once a day on bright days. The gravel gets
very hot with the sun, and in this they root freely in
three or four weeks. When well rooted they can be
placed in pots. A good compost consists of six parts
of good fibrous loam, one part sand and one part brick
rubble. Pots should be just large enough to hold the
plants and should be drained about one-fifth of their
depth. From March to May is a good time to pot estab-
lished plants, but if the soil is good and the drainage
all right they can remain in the same pots for two or
three years.
The plants should receive all the sunlight possible at

all times of the j'car. During the winter they should
be watered very sparingly, but in spring and summer
they can be watered freely and syringed overhead on
bright days. In winter Echinocactus require a night
temperature of from 45° to 50° Fahr., and the atmos-
phere should be perfectly dry. Propagation is effected
by seeds, cuttings and grafting. Robert Cameron.
The diversity of form exhibited in the genus Echino-

cactus since the genera Astrophytum and Lophophora
are now included, makes this one of the most interest-
ing of the whole Cactus family. Unlike most globular
forms of Cacti, they do not readily produce offsets;
consequently they must be propagated by seeds if one
wishes to increase these plants in quantity. Seeds of
Echinocactus, and, in fact, most cactaceous plants, will
germinate as freely as seeds of other plants, provided
they have been allowed to ripen properly before gather-
ing and carefully dried afterwards. From the experi-
ence of the writer, who has raised some hundreds of
seedling Cacti and sown them every month in the year,
he has found the months of May and -lune to be by far
the most favorable for germination. Seeds of Echino-
cactus will then germinate in five or six days, while
during the winter months it takes almost as many weeks.
Opimtias will germinate in even less than six days.
They germinate most readily of all the Cactacese, and
grow the fastest afterwards, while Mammillai'ias are the
slowest to germinate and grow the slowest afterwards.
The seeds should be sown in well-drained 4-inch pots
in a finely sifted mixture of one part leaf-mold, one
part loam and one part charcoal dust and silver sand.
The surface should be made very smooth, and the seeds
pressed lightly into the soil with the bottom of a flower-
pot and then covered with about three-eighths of an inch
of fine silver sand. This allows the seedlings to push
through readily and prevents the soil from crusting on
the surface of the pots, as they usually have to stay in
their seedling pots at least one year. The pots should
be placed in a greenhouse where they will receive plenty
of light but not the direct sunlight, for, although Cacti
are natives of desert regions, the writer has found from
experience that the seedlings will simply roast if ex-
posed to full sunlight under glass. For the first winter,
at least, the seedlings should be kept in a temperature
of not less than 60° and carefully looked over every day
to ascertain the condition of the soil, for, although they
should be kept on the dry side, they must never be al-

lowed to become quite dry during the seedling stage.

When about a year old they may be transplanted to
shallow pans not more than 6 inches in diameter, and
prepared with the same mixture as for seedling pots.
These pans will be found better than small pots, be-
cause the soil may be kept more evenly moist and the
seedlings do better in consequence.
When grown from 2 to 3 inches in diameter, seedling

Echinocactus may be transferred to pots, using sizes

only just large enough to accommodate them, as they
make but few roots. Pot them in a mixture of two
parts fibrous loam, one part leaf-moid and one part
pounded brick and silver sand. During the spring and
summer months, established plants may be given a lib-

eral supply of water, but must be studiously watered
during the fall and winter months. During the winter
they should be given a light position in a dry green-
house, with a night temperature of 45° to 50°, and a
rise of 10° by day. For the summer, they may be either
kept in an airy greenhouse or placed in some conve-
nient position outside, plunging the pots in the soil or
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in some liisrlit non-conducting material. Some of the
species will commence to blossom in May and others at

intervals during the summer. The flowers vary con-
siderably in size, and embrace a good range of color,

from white to deep yellow, and from the faintest purple
to deep rose. They do not readily produce seed (in New
England, at least) unless artificially fertilized. Like
most of the Cactus family, the more cylindrical species
will readily unite when grafted upon other kinds, not
only in the same genus, but in other generaof CactaceEe,

and for weak-growing species it may often be an advan-
tage to graft upon some stronger-growing species.

Cereits ^aitmaiuii (or O. cohibrinus) makes an excel-

lent stock to graft upon, choosing stock plants of rea-

sonable size and height. The system known as "wedge-
grafting" is perhaps best for the purpose, and the early

spring months, or just as the growing season is about
to commence, is the best time for grafting.

If plants of Echinocactus can be kept in a healthy
condition, they are not much troubled with insect pests

;

mealy-bug is their worst enemy and should be removed
at once with a clean mucilage brush. As a guide to

amateurs, the writer has found the following to be
among the most easily grown: JSchinocactus capricor-

nis, £. coptonogonnSy E. cornkierxis, E. Gritsoni, E.
horizonthalonhts, E. longiJiamaUis, E.myriostigma, E,
^eiispinus, E. Texensis, E. WilHamsii and E. Wislizeni

Edwakd J. Canning.

Ankalonium, 51.

arrigens, 30.

Astraphytum, 50.

bicolor, 35.

breviha.matns, 5.

capricornis, 15.

ooptonogonus, 13.

comigerus, 9.

crispatus, 30.

cylindraceus, 2,

Echidne, 23
electracanthus, 22.

Emoryi, 25.

flavovirens, 36.

Grusoni, 44.

helophorus, 28.

hessedrophorus, 31.

horizonthalonius,
ingens, 20. [21.

intertextus, 37.

Jolinsom, 39,

INDEX.

Lecontei, 42.

leucaeanthus, IS.

Lewinii, 52.

longihamatus, 3.

Lophophora, 51.

lophothele. 32.

tnicromens : see
Mammillaria.

MirbelU, 19.

Mon^'iUii, 11.

multicostatus. 14.

myriostigma. 50.

obvallatus, 29.

Orcuttii, 38.

omatus, 19.

orthacanthus, 36.

Ottonis, 34.

Pfeifferi, 12.

phyllacanthus, 17.

pilosiis, 47.

polycephalus, 40.

polyaneistrus, 10.

recurvus, 26.

Riuconensis, 16.

robustus, 33.

Saltillensis, 45.

Scopa, 46.

setispinus, 27.

Sileri, 43.

Simpsoni, 48.

sinuatus, 6.

Texensis, 24.

Treculianus, 6.

turbinlformis, 49.

uneinatus, 1, 7.

Yanderceyi, 23.

virideseens, 41.

Yisnaga, 20.

Whipple!, 8.

William sii, 51.

Wislizeni, 4.

"Wrightii, 1.

A. Spines, or some of them, hooked.

B. Central spine solitary,

1. "Wrightii (J7. ujicindtus, var. Wrightii, Engelm.).
Oval, 3-6 in. high, 2-3>2 in. in diam.: radial spines 8,

arranged as in uneinatus; central spine solitary, angled,
flesuous and hooked, elongated (2-6 in.), erect, straw-
color, with dark tip: flowers \-\% in. long, dark pur-
ple. Texas and northern Mexico.

EB. Central spines 4.

c. Some or all of the spines annulate.

2. cylindraceus, Engelm. Globose to ovate or ovate-
cylindrical, simple or branching at base, becoming as

much as 3 ft. high and 1 ft. in diam. : ribs 13 in younger
specimens, 20-27 in older ones, obtuse and tuberculate:
spines stout, compressed, more or less curved, reddish;
radials about 12, with 3-5 additional slender ones at

upper edge of areola, 1-2 in. long, the lowest stouter
and shorter and much hooked ; centrals 4, very stout and
4-angled, about 2 in. long and one-twelfth to % in. broad,
the uppermost broadest and almost straight and erect,

the lowest decurved: flowers yellow. Southwestern
United States and Lower California.

3. longihamatus, Gal. Subglobose or at length ovate,
becoming 1-2 ft. high: ribs 13-17, often oblique, broad,
obtuse, tubereulate-interrupted: spines robust, purplish
or variegated when young, at length ashy; radials 8-11,
spreading, straight or curved or flesuous, the upper and
lower ones 1-3 in. long, the laterals 2-4 in.; centrals 4,

angled, the upper ones turned upwards, straight or
curved or twisted, the lower one stouter, elongated
(3-8 in.), flexuous and more or less hooked: flowers
yellow, tinged with red, 2}4-'S}4 in. long. Texas and
JVIexico.

4. Wislizeni, Engelm. At first globose, then ovate to
cylindrical, l;3-4 ft. high: ribs 21-25 (13 in small speci-
mens), acute and oblique, more or less tuberculate:
radial spines three-fifths to 2 in. long, the 3 upper and
3-5 lower ones stiff, straight or curved, annulate, red
(in old specimens the 3 stout upper radials move toward
the center and become surrounded by the upper bristly

ones), the 12-20 laterals (sometimes additional shorter
ones above) bristly, elongated, flexuous, horizontally
spreading, yellowish white; centrals 4, stout, angled,
and red, one and three-fifths to three and one-fifth in.

long, the 3 upper straight, the lower one longest (some-
times as much as 4-5 in.), very robust (flat and chan-
neled above), hooked downward: flowers yellow or
sometimes red, two to two and three-fifths in. long. From
southern Utah to northern Mexico and Lower California.

cc. I^one of the spines annulate^

5. breviham^tus, Engelm. Globose-ovate, very dark
green: ribs 13, deeply tubereulate-interrupted, the tu-
bercies with a woully groove extending to the base:
radial spines mostly 12, terete, straight, white or yel-
lowish, with dusky tips, 3^-1 in. long, the upper longer;
central spines 4 (rarely 1 or2 additional ones), flattened,

white with black tips, the 2 lateral ones divergent up-
ward, straight or a little recurved, 1-2 in. long, the
uppermost one weaker, the lower stoutest and darkest,
porrect or deflesed, hooked downward, '%-l in. long:
flowers funnelform, rose-color, 1-lK in- long. South-
western Texas and New Mexico.

G. sinuatus, Dietr. [E. Treculictnus, Labour.). Glo-
bose, 4-8 in. in diam., bright green: ribs 13, oblique,
acute, tubereulate-interrupted, the tubercles short-

grooved: radial spines 8-12, setiform and flexible, the

745 Ech nocactus Emoryi var rectispmus
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3 upper and 3 lower purplish brown and straightish (the

lower ones sometimes more or less hooked), four-flfths

to 1 in. long, the 2-B laterals more slender, longer (1 to

one and two-flfths in.), often flattened, puberulent and
whitish, sometimes flexuous or hooked; central spines

4, puberulent, yellowish (or purplish variegated), the 3

upper ones slender, flattened or subangled, erect and
generally straight (rarely hooked), one and three-fifths

to 2 in. long, the lowest one much stouter, flattened or

even channeled, straw-color, flexuous, more or less

hooked (sometimes straight), 2-t in. long: flowers yel-

low, 2-3 in. long. Texas, Arizona, and northern Mexico.

7. uncin^tus, Gal. Glaucescent, globose to oblong:

ribs 13, obtuse, tuberculate-interrupted: radial spines

Tor 8, 1-2 in. long, the upper 4 or 5 straw-color, straight,

flattened, the lower 3 purplish, terete and hooked; cen-

trals 4, the upper 3 rather stout and straight, about I in.

long, the lowest one very long, flattened, hooked at

apex: flowers brownish purple. Northern Mexico.

8. 'Whipplei, Engelra. Globose-ovate, 3-5 in. high,

2-4 in. in diam. : ribs 13-15 (often oblique), compressed
and tuberculately interrupted : radial spines usually 7,

compressed, straight or slightly recurved, Yn to three-

fifths in. long, lower ones shorter than the others, all

white excepting the two darker lowest laterals; central

spines 4, widely divergent, the uppermost one flattened,

straight and white, 1 to one and three-fifths in. long,

turned upward in the plane of the radials (completing
the circle of radials), the others a little shorter, quad-
rangular-compressed, dark brown or black, becoming
reddish and finally ashy, the 2 laterals straight, the

lowest one stouter and sharply hooked downward:
flower greenish red. Northern Arizona.

BEB. Central spines 5 to 8.

9. cornigerus, DC. Globose or depressed -globose,

10-16 in. in diam.: ribs about 21, very acute and wavy
(not tuberculately interrupted): radial spines G-10,

•white and comparatively slender, or wanting; centrals

red and very robust, angular-compressed, with long,

sharp, horny tips, the upper 3 erect-spreading, 1-1 >i in.

long, the lower 2 weaker and declined, the central one
longer, more rigid and keeled, very broad (one-fifth to

one-third in.) and hooked downward: flowers purple,

1-lK in. long. Mexico and Central America.

10. polyancistrus, Engelm. & Bigel. Ovate or at

length subcylindric, becoming 4-10 in. high and 3-4 in.

in diam.: ribs 13-17, obtuse, tuberculately interrupted;

radial spines 20 or more, compressed and white, the up-
permost wanting, the 4 upper ones broader and longer

'(1-2 in.) and dusky-tipped, the laterals shorter (four-

fifths to one in.), the lowest very short (5^ in.) and sub-

setaceous; central spines of several forms, the upper-
most one (rarely a second similar but smaller one above
or beside it) compressed-quadrangular, elongated (3-5

in.), white with dusky tip, curved upward, the other
5-10 teretish or subangled, bright purple-brown; upper
ones long (2-4 in.) and mostly straight, thQ others gradu-
ally shortening (to about 1 in.) downward and sharply
hooked: flowers red or yellow, 2 to two and two-fifths

in. long and wide. Nevada and southeastern California.

AA. Spines not liooJced.

B. Central spines none or indistinct.

11. Monvillii, Lem. Stout, globose and bright green:
ribs 13-17, tuberculate, broadest toward the base, undu-
late; tubercles somewhat hexagonal, strongly dilated

below: radial spines 9-12, the lower ones somewhat
longer, very stout, spreading, yellowish translucent,

reddish at base; central wanting: flowers varying from
white to yellow and red. Paraguay.

12. PfeiSferi, Zucc. Oblong-globose, becoming 1-2 ft.

high and 1 ft. in diam. : ribs 11-13, compressed and
somewhat acute: spines 6, about equal, rigid, straight,
divergent or erect, pale transparent yellow with a
brownish base; very rarely a solitary central spine.
Mexico.

13. copton6goniis, Lem,, var. major, Salra-Dyck. De-
pressed, from a large indurated naked napiform base,
2-4 in. across the top: ribs 10-15, acute from a broad base,
more or less transversely interrupted and sinuous :

spines 3, annulate, very stout and erect from deeply
sunken areolas, reddish when young, becoming ashy

gray; upper spine stoutest, erect and straight, or
slightly curved upward, flattened and keeled, and occa-
sionally twisted, VA-'IM in. long; the two laterals erect-

divergent, straight or slightly curved, terete above and.

somewhat quadrangular below, 1-1 >2 in. long; all from
an abruptly enlarged base: flowers not seen, but said,

to be small and white, with purplish median lines,

Mexico.

14. multicostatus.Hildmann. Depressed-globose: ribs
very numerous, 90 to 120, compressed into thin plates
which run vertically or are twisted in every direction:
spines exceedingly variable, in some cases wanting en-
tirely, in others 3 or 4, short, rigid, and translucent yel-

low; in others more numerous, larger, and often flatfish

;

in still other cases very long and flat, interlacing all over
the plant; no centrals: flower white, with a broad pur-
ple stripe.

15. capric6rnis, A. Dietr. Globose: ribs about 11,

broad, spotted all over with white dots : clusters of
spines distant, usually seen only near the apex; spines
5-10, long and flexuous; centrals not distinct: flowers
large, yellow. Mexico.

16. Bincon^nsis, Poselg. Cylindrical, covered with
ivory white spines which are tipped with crimson; spines
3, with no centrals : flower large, purple-crimson, darker
at base. Northern Mexico.

17. phyllacAnthus, Mart. Prom globose to cylindrical,
with depressed vertex, simple or proliferous, two and
one-third to three and three-fifths in. broad: ribs 40-55
(sometimes as few as 30), very much crowded and com-
pressed, thin, acute, very wavy, continuous or somewhat
interrupted: radial spines 5 (sometimes 6 or 7), straight
and spreading, the 2 lowest ones white, rigid, one-sixth,

to one-fourth in. long, half as long as the 2 darker,
angled, larger laterals, the uppermost spine thin and
broad, channeled above, faintly annulate, flexible, gray-
ish pink, three-fifths to 1 in. long; central spines none:
flowers small, dirty white. Mexico.

BE. Central spine solitary (sometimes S—i in E. cris-
patus, helopJtorus, and setispinus^ or wanting in
lopUotliele)

.

0. Hihs less than IS.

18. leucacAntlius, Zucc. Somewhat clavate-cylindrical,
pale: ribs 8-10, thick, obtuse, strongly tuberculate, the-

areol© with strong wool: radial spines 7 or 8, similar,
straight, finely pubescent, at first yellowish, at length
white; central spine solitary, more or less erect, rarely"

wanting: flowers light yellow. Mexico.

19. ornatus, DC. (E. Mirhilli, Lem.). Subglobose;
ribs 8, broad, compressed, vertical, thickly covered with
close-set white woolly spots, making the whole plant
almost white: radial spines 7, straight, stout, yellowish
or becoming gray; central spine solitary. Mexico.

20. ingens, Zucc. (E. Vis7>A(ja,T3-oo]s..). Very large-

(sometimes as much as 10 ft. high and as much in cir-

cumference), globose or oblong, purplish toward the top:
ribs 8, obtuse, tuberculate: areolae large, distant, with
very copious yellowish wool: radial spines 8 or more;
central spine solitary; all the spines shaded yellow and
red or brownish, straight, rigid, and interwoven: flow-

ers bright yellow, about 3 in. broad. Mexico.

21. horizonthaldnius, Lem. Glaucous, depressed-glo-
bose or at length ovate or even cylindric with age, 2-8
in. high, 2K-4 in. in diam.: ribs 8-10 (fewer in very
young specimens), often spirally arranged, the tubercles
scarcely distinct by inconspicuous transverse grooves:
spines 6-9, stout, compressed, reddish (at length ashy),
recurved or sometimes almost straight, nearly equal,
four-flfths to 1J4 in. long (sometimes long and slender
and almost terete, sometimes short, stoxit and broad);
radials 5-8, upper ones weaker, lowest wanting; a single
stouter decurved central (sometimes wanting): flowers
pale rose-purple, 2]^ in. long or more. New Mexico and
northern Mexico.

CO. Bilis 13-27.

22. electracinthus, Lem. Globose or thick cylindrical,

becoming 2 ft. high and 1 ft. in diam.: ribs about 15:

radial spines about 8, equal, rigid, spreading, yellowish,,

about 1 in. long; the central one solitary, red at base:
flowers clear yellow. Mexico.
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23. Echidna, DC. (E. f-'andetwyi, Lem.). Depressed-
globose, 5-7 in. in diam., 3-4 in. high: ribs 13, acute:
radial spines 7, broad, rigid, spreading, yellowish, 1 in.

or more long; central spine solitary and scarcely longer
than the others: flowers bright yellow, 1 in. or more
long. Mexico.

24. TexSnsis, Hopf. Mostly depressed (sometimes
globose), 8-12 in. in diam., 4-6 in. high, simple: ribs
"mostly 21 (sometimes 27, and in smaller specimens 13

or 14) and undulate: spines stout and fasciculate, red-
dish, compressed; the exterior 6 or 7 radiant, straight-
ish or curved, unequal, % to four-fifths in. long in some
cases, one and one-fifth to 2 in. in others, much shorter
than the solitary and stout recurred central, which is

sometimes one-sixth to H in. broad : flowers about one-
fifth in. long, parti-colored (scarlet and orange below
to white above). Texas and northeastern Mexico.

25. £moryi, Engelm., var. rectispinus, Engelm. Fig.
745. Globose, at length cylindrical; ribs 13-21, obtuse
and strongly tuberculate: radial spines 7-9, verytmequal,
the 3 upper ones 4-5 in. long, the lower lK-3 in. long
and paler; the central very long (12-13 in.), straight or
slightly decurved. Southwestern United States and
northern Mexico.

26. recurvus, Link & Otto. Subglobose and very stout

:

ribs about 15, covered with broad, dark red spines, the
radials spreading, the central one recurved and very
stout. Mexico ('!).

27. setispinus, Engelm. Subglobose, 2 to three and
one-fifth in. in diam.: ribs 13, more or less oblique,
often undulate or somewhat interrupted: radial spines
14-16, setiform and flexible, two-fifths to four-fifths in.

long, the uppermost (the longest) and lowest ones yel-

lowish brown, the laterals white; central spines 1-3,

setiform and flexuous, dark, 1 to one and one-fifth in.

long: flowers funnelform, one and three-fifths to 3 in.

long, yellow, scarlet within. Texas and Mexico.

28. hel6phorus, Lem. Depressed globose, light "green,
with purple-red veins: ribs about 20, compressed, ob-
tuse: radial spines 9-12, very stout and porrect; central
spines 1-4, stronger and annulate; all the spines pearl-
gray. Mexico.

COC. Sibs SO or more.

29. obvallitus, DC. Obovate-globose, depressed : ribs
very numerous, vertical: spines most abundant towards
the apex, unequal, spreading, stout, whitish; the 3 up-
per radials and solitary central strong, the others (espe
cially the lowest) small : flowers purple, with whitish
margin. Mexico. — The name was suggested by the ap-
pearance of the terminal cluster of flowers surrounded
by a fortification of strong spines.

30. crispatus, DC. (E. drrigens. Link). Globose, 5 in.

or more high: ribs 30-60, compressed and sharp, more
or less undulate-crisped: spines 7-11, widely spreading,
more or less flattened, the upper larger and brown at

tip, the lower shorter and white, or all of them brown:
flowers purple, or w^hite with purple stripes. Mexico
and Central America.

ccoc. Tiihercidafe, as in MammiUaria.
31. hexaedrbphorus, Lem. More or less globular, dark

gray: ribs deeply tuberculate, giving the appearance of
a MammiUaria, with hexagonal tubercles; radial spines
6 or 7, radiating like a star; central spine solitary, erect,
longer; all the spines annulate, reddish brown: flowers
white, tinted with rose. Mexico.

32. lopothele, Salm-D5-ck. Globose, strongly tubercu-
late, after the manner of MammiUaria: tubercles quad-
rangular, bearing clusters of 5-10, more or less porrect,
long, rigid, and equal spines; central solitary or want-
ing: flowers white or yellowish. Mexico.

EBB. Central spines 4 (2 or 3 in Sileri and sometimes
S in Scopa).

c. mis less than IS.

33. rohiistus, Otto. Clavate and stout: ribs about 8,

compressed, vertical' radial spines about 14, the upper
ones slender, the lowest 3 stronger; central spines 4,

4-angIed at base, transversely striate, the lowest one
largest; all the spines purple-red, l%-3 in. long; flow-
ers golden yellow. Mexico.

34. Ottdnis, Link & Otto. Depressed-globose or ovate,
3-4 in. high: ribs 10-12, obtuse: radial spines 10-18,
slender, yellowish, more or less straight and spreading,
about J4 in. long; central spines 4, dusky red, stronger,
the uppermost very short, the two laterals horizontal,
the lowest longest (1 in,) anddeflexed: flowers lemon-
yellow, becoming 2-3 in. in diameter. Mexico.

35. hicolor, Gal. Globose-ovate, stout, lK-4 in. in
diam., sometimes becoming 8 in. high: ribs 8, oblique
and obtuse, compressed, tuberculate-interrupted: lower
radials and centrals variegated red and white; radials
9-17, spreading and recurved, slender and rather rigid,
the lowest one %-l in. long, the laterals 1-2 in. long
and about equaling the 2-4 flat flexuous ashy upper
ones; centrals 4, flat and flexuous, lM-3 in. long, the
uppermost thin and not longer than the erect and rigid
laterals, the lowest very stout, porrect and very long:
flowers funnelform, bright purple, 2-3 in. long. North-
ern Mexico.

cc. Bibs 13-37.

36. orthac^nthus, Link & Otto. (E. fJavorlrevs,
Scheidw.). Globose, yellowish green: ribs 12 or 13,
vertical, acute: radial spines 14, unequal, straight and
spreading; central spines 4, stronger, the lowest the
largest; all the spines rigid, annulate, and grayish
white. Mexico.

37. intertSxtus, Engelm. Ovate-globose, 1-4 in. high

:

ribs 13, acute, somewhat oblique, tuberculate-inter-
rupted, the tubercles with a woolly groove : spines
short and rigid, reddish from a whitish base and with
dusky tips; radial 16-25, closely appressed and inter-
woven, the upper 5 to 9 setaceous and white, straight,
one-fifth to >^ in. long, the laterals more rigid and a

746. Echinocactus myiiostiema.

little longer, the loAvest stout and short, a little re-

curved; centrals 4, the 3 upper ones turned upward and
exceeding the i-adials and interwoven "svith them, the
lower one very short, stout and porrect: flowers about
1 in. long and wide, purplish. Texas and northern
Mexico.

38. 6rcuttu, Engelm. Cylindrical, 2-3.M ft. high, 1 ft.

in diam., single or in clusters up to 18 or more, not
rarely decumbent: ribs 18-22. often oblique: spines ex-
tremely variable, angled to flat, 3-^-3 in. wide; radials
11-13, unequal, lowest and several laterals thinnest; cen-
trals 4: flowers about 2 in. long, deep crimson in center,
bordered by light greenish j'ellow. Lower California.

39. Jahnsoni, Parry. Oval, 4-6 in. high: ribs 17-21,

low, rounded, tuberculately interrupted, close set, often
oblique, densely covei'ed with stoutish reddish gray
spines: radial spines 10-14, three-fifths to one and one-
third in. long, the upper longest; centrals 4, stouter,

recurved, about \% in. long: flowers 2 to two and three-

fifths in. long and wide, from deep red to pink. Utah,
Nevada, California.

40. polycephalus, Engelm. & Bigel. Globose (6-10 in.

in diam.) to ovate (10-10 in. high, 5-10 in. in diam.-) and
cylindrical (reaching 24-28 in. high and about 10 in. in
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diam.), profusely branched at base: ribs 13-21 (occa-

sionally 10): spines 8-15, very stout and compressed,
more or less recurved and reddish; radials 4-11, com-
pai'atively slender (the uppermost the most slender),
1-2 in. long; the 4 centrals much stouter and longer
(IK to two and four-fifths in.), very unequal, the upper-
most one usually broadest and curved upward, the low-
est one usually the longest and decurved: flowers yel-

low. From Utah to northern Mexico.

41. virid6scens, Nutt. Globose or depressed, simple
or branching at base, 4-12 in. high, G-10 in. in diam.

:

ribs 13-21 (fewer when young), compressed and scarcely
tuberculate: spines more or less curved and sometimes
twisted, reddish below, shading into greenish or yellow-
ish above; radials 9-20, two-fifths to four-tifths in. long,

the lowest shortest, robust, and decurved; centrals 4,

cruciate, much stouter, compressed and 4-angled, four-
fifths to one and two-flfths in. long, the lowest broadest,
longest and straightest: flowers yellowish green, about
one and three-fifths in. long. Southern California.

42. Lec6ntei, Engelm. Resembles Wislizeni, but
often somewhat taller (sometimes becoming 8 ft. high
and 2 ft. in diam.), usually more slender, and at last

clavate from a slender base: ribs somewhat more inter-

rupted and more obtuse: lower central spine more flat-

tened and broader, curved (rather than hooked) or
twisted, usually not at all hooked, sometimes as much
as G in. long: flower rather smaller. From the Great
Basin to Mexico and Lower California.

43. Sileri, Engelm. Globose : ribs 13, prominent,
densely crowded, with short rhombic-angled tubercles:

radial spines 11-13, white; centrals 3, black, with pale
base, three-fifths in. long, the upper one slightly longer:
flower scarcely 1 in. long, straw-colored. Utah.

44. Grtisoni, Hildmann. Globose, completely covered
by a mass of almost transparent golden spines, which
give the plant the appearance of a ball of gold; centrals

4, curved : flowers red and yellow. Mountains of Mexico.
—From illustrations it is evident that the radial spines
are somewhat numerous and widely spreading, and that
the centrals are prominent and more or less deflexed.

45. Saltill6nsis, Poselg. Very stout, globose : ribs

15-19, compressed, dark green: spines very prominent,
5-7 in a cluster, stout and porrect, sometimes becoming
5 in. long; centrals 4. Mexico.— Schumann makes this a
variety of E. ingens.

746a. Mammillaria macromeris. For comparison with Echinoeaeli

ccc. Hibs 30 or more.

40. Sc6pa, Link & Otto. More or less cylindrical. 1 ft.

or more high, 2-4 in. in diameter, at length branching
above : ribs 30-3G, nearly vertical, tuberculate ; radial
spines 30-40, setaceous, white ; central spines 3 or 4,

purple, erect ; sometimes all the spines are white: flow-
ers yellow. Brazil. — The species is exceedingly plastic
in form, branching variously or passing into the cris-
tate condition.

BBBB. Central spines 5-10.

47. pildsus, Gal. Globose, 6-18 in. high: ribs 13-18,
compressed, little if at all interrupted : radial spines
represented by 3 slender ones at the lowest part of the
pulvillus or wanting; centrals G, very stout, at first pur-
plish, becoming pale yellow, the 3 upper ones erect, the
3 lower recurved-spreading: flowers unknown. North-
ern Mexico.

48. Simpsoni, Engelm. Subglobose or depressed, turbi-
nate at buse, simple, often clustered, three and one-fifth
to five in. in diam. : ribs 8-13, only indicated by the spiral
arrangement of the prominent tubercles, which are K
to three-fifths in. long, somewhat quadrangular at base
and cylindric above : exterior spines 20-30, slender,
rigid, straight, whitish, %-% in, long, with 2-5 addi-
tional short setaceous ones above; interior spines 8-10,
stouter, yellowish and reddish brown or black above,
erect-spreading, two-fifths to three-fifths in. long

; no
truly central spine: flowers three-fifths to four-fifths in.

long and nearly as broad, yellowish-green to pale pur-
ple. Mountains of Colorado, Utah and Nevada.

AAA. Spines entirely tcanting.

49. turbinifdrmis, Pfeiff. Depressed-globose, grayish
green, with 12-14 spirally ascending ribs, cut into regu-
lar rhomboidal tubercles ; tubercles flat, with a depressed
pulvillus, entirely naked excepting a few small setaceous
spines upon the younger ones : flowers white, with a
purplish base. Mexico, — The depressed and spineless
body, with its surface regularly cut in spiral series of
low, flat tubercles, gives the plant a very characteristic
appearance.

50. myriostigma, Salm-Dyck (Asfrophytum myrio-
stigma, Lem.). Fig. 74G. Depressed-globose, 5 in. in
diam.: ribs 5 or 6, very broad, covered with numerous
somewhat pilose white spots, and with deep obtuse sin-

uses: spines none: flowers large, pale yellow. Mexico.

51. 'Williamsii, Lem. {Anhaldnium Wil-
Uamsiif Lem. Loplidplwra WilUamsiiy
Coult.). Hemispherical, from a very thick
root, often densely proliferous, transversely
lined below by the remains of withered tuber-
cles : ribs usually 8 (in young specimens
often 6), very broad, gradually merging above
into the distinct nascent tubercles, which are
crowned with somewhat delicate pencillate
tufts, which become rather inconspicuous pul-
villi on the ribs : flowers small, whitish to rose.
Texas and Mexico. — The well-known "mescal
button," used by the Indians in religious rites.

52. Lewinii, Hennings [Anlialbnium Letv-
inii, Hennings. Lophdphora Lewinii ^ Coult.).
Like E. Williamsii, but a much more robust
form, with more niimerous (usually 13) and
hence narrower and more sinuous ribs, and
much more prominent tufts. Along the Rie
Grande. John M. Coulter.
Other names of Echinocacti may be looked

for under Echinocereus and Mammillaria.
Echinocactus and Mammillaria are distin-

guished chiefly by the waj"^ in which the fls.

are borne, — terminal on the tubercles in the
former, and axillary to tubercles or ribs in
the latter. In external appearance they are
very similar. Some species may be referred
to either genus or to both. Mammillaria
micromeris (Fig. 302) is considered by some
to be an Echinocactus. The strong resem-
blances between these two genera may be
seen by comparing tlie Echinocacti in Figs.
745 and 74G with the Mammillaria in Pig. 746a.
See, also, Figs. 1355-7 under Mammillaria.
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ECHINOCfiEEUS {spinij Cereics). Cactcicece. Stems
usually low and growing in thick clusters, which some-
times reach a considerable size: fls., as a rule, mostly
short funnel-form: ovary and tube covered with bracts,
from the axils of which are produced to a greater or less

extent wool, bristles and spines: fr. globose to ellip-

soidalj covered with spines until ripe. The genus is so
closely allied to Cereus, and merges so gradually into it,

that it seems impossible to draw a sharp line of dis-

tinction between them, and, indeed, by some authors
they are combined under Cereus, For culture, see
Cactus, Cereus, and ^'chinoGactn.s

.

INDEX
aeifer, 19.

adustus, 24.

Bevlandieri, 3.

Blankii, 4.

Cffispitosus, 24.

chlorantlius, 20.

dubius, 7.

Engelmannii, 13.

enneacjiiithus, 6.

Fendleri, 12.

gonacanthus. 9.

longisetus, 10.

polyacanthus, 18.

proeumbens, 5.

rigidissimiis, 24.

Rcetteii, 11.

rufispinus, 24.

Scheeri, 2.

stramineus, 15.

triglochidiatus, 9.

tuberosus, 1.

variegatus, 13.

vii'idiflorus, 21.

chi-ysocentrus, 13. Merkeri, 8.

coccineus, 17. Mojavensi-s, 16.

conglomeratus, 14. paueispiuus, 9.

couoidetis, 17. pectinatus, 24.

etenoides, 23. phoeniceus, 17.

dasyacanthus, 22.

A. Stems small, slender, cylindrical, much resembling
Cereus.

1. tuberdsus, Riimpl. {Cereus tuberdsus, Poselg, ).

Stems cylindrical, upright, or later reclining, clustered,
from a number of more or less globular or ellipsoidal

tuberous roots, the lower part woody and about the size

of a lead pencil, the upper part more flesh)'', about %iii.

in diam., reaching a length of 1-2 ft.: ribs about 8,

straight, low, rounded : areolse very close together: ra-

dial spines 9-12, horizontally spreading, straight, white,
thin subulate, very short ;

central solitary, subulate,
from a tuberous base, about twice the length of the
radials, white or brownish, with darker brown or black
tips, directed upward, appressed: fls. from the end of
the stem, about 2 in. long, tube covered with an abun-
dance of white wool intermingled with bristles, rose-red
to purplish : fr. ovoid, green, covered with the white
wool and bristles. Tex. and northern Mex.

AA. Ste7ns prostrate, soinetitnes the branches upright
when young, mostly less than 1 in. in diam.

2. Scheeri, Lem.
(
Cereus Scheeri, Salm-Dyck)

.

Branching freely from the base of the stem and forming
dense clusters ; branches upright or ascending, about
8 in. long by 1 in. in diam., slightly tapering toward the
apes, dark green: ribs 8-9, straight or sometimes in-

clined to spiral, separated above by sharp grooves, which
become flattened toward the base, low arched: areolae

little more than %in. apart, round, yellowish white: ra-

dial spines 7-9, spreading, needle-like, the under pair
the longest, about ^~% in. long, white with yellowish
bases; centrals 3, the lower the longest, about %in.,
red with brown bases; later all the spines become gray:
fl. red, from the upper part of the stem, about 5 in.

long: ovary and tube bracteate and furnished with
abundance of wool and spines. Mex.

3. Berlandi^ri, Lem. ((7erc«.s ^erZanc7('^ri, Engelm.).
Stems prostrate, richly branching, forming dense clus-
ters, the branches upright or ascending, 2-3 in. long or
longer by %-% in. in diam,, light or dark green, and in
young growth often purplish : ribs 5-6, broken up into

as many straight or spiral rows of tubercles, tubercles
conical, pointed : areolee %-% in. apart, round, white-
woolly, soon naked: radial spines 6-8, stiff bristle-fonn,
thin, horizontally spreading, white, about % in. long,
the upper one sometimes light brown and somewhat
stronger ; central solitary, yellowish brown, sometimes
reaching % in. in length : fls. from the upper lateral
areolse, 2-3 in. long, red to light pink: fr. ovoid, green,
bristly. Southern Tex. and northern Mex.

4. Blinkii, Palm. {Cereus Bldnkii, Poselg. 1. Branch-
ing freely from the base and thus forming clusters:
stems columnar, tapering above, about 6 in. long by
1 in. in diam., dark green: ribs 5-6 (rarely 7), straight,

almost divided into tubercles : areolse about % in. apart,

round, white curly-woolly, later naked : radial spines
mostly 8, horizontally spreading, the under pair the
longest, reaching about % in. in length, all stiff,

straight, thin, white or the upper ones carmine-red
when young, later reddish brown ; central solitary, por
rect, later deflexed, 1-1 }?i in. long, white or brownish,
black when young : fls. from near the crown, 2K-3 in.

long, purple-red to violet. Mex. R.H. 1865:90.

5. proeumbens, Lem. {Cereus 2}rocumhe7is, Engelm.).
Branching from the lower part of the stem, and so form-
ing clusters : branches procumbent or ascending, an-
gled, at the base tapering into cylindrical, lK-5 in.

long by }4-% in. in diam. : ribs mostly 5, rarely 4,
straight or spiral, on the upper portion of the branch
almost divided into tubercles : areola M-M in. apart,
round, sparingly white curly-woolly, soon naked : ra-

dial spines 4-6, subulate, stiff, straight, sharp, in young
growth brownish, then white, at the base often yellow-
ish and the tip brownish, horizontally spreading, the
upper the longest, reaching ^ in. in length ; central
solitary, or absent on the lower areolse, somewhat
stronger, %-% in. long, darker: fls. lateral, from just
below the crown, 3-4 in. long, carmine-red to violet,

with white or yellowish throat: fr. ellipsoidal, green,
% in. long. Mex.

6. enneacd-nthus, Engelm. {Cereus enneacdnthus,
Engelm. ) . Freely branching at the base of the stem, and
thus forming thick, irregular clusters : branches as-
cending, usually 3-5 In. long by 1}4-^ in. in diam.,
green or sometimes reddish: ribs 8-10, straight, often
divided by transverse grooves into more or less con-
spicuous tubercles: areolse %-% in. apart, round, white
curly-woolly, soon naked: radial spines 7-12 {mostlj'' 8),
horizontally spreading, needle-form, straight, stiff,

translucent white, base bulbose, the under one longest,
reaching about Min., the upper one very short; central
solitary, or seldom with two additional upper ones,
straight, porrect or deflexed, round or angled, whitish to
straw-yellow or darker, %-1^2 in. long ; later all the
spines are gray : fls. lateral, from near the crown or
lower, l%-2 }4 in. long, red to purplish : fr. spherical,
green to red, spiny, %-l in. long. Tex. and northern
Mex.

AAA. Stems erect, more than 1 in. in diameter.

B. Ribs of stem 9 or less.

7. diibius, Riimpl. {Cereus dubius, Engelm.). Tol-
erably thickly clustered; stems branching at the base,
cylindrical or elongated ellipsoidal, 4M-7 in. high by
1)4,-2% in. in diam.: ribs 7-9, undulate: areolae %-5^
in. apart, round, covered with short curly white wool,
later naked: radials 5-8, subulate, horizontally spread-
ing, stiff, round or faintly angled, the lower ones
usually the longest, about 1 in. long, the upper ones
about half as long, or sometimes absent, transparent
white; centrals 1-4, stronger and longer, bulbose at the
base, straight or curved, reaches 2% in. in length, the
lowest one longest, straight, porrect or deflexed, the
upper ones spreading : fls. lateral, 2 in. long, rose-red
to violet : fr. spherical, greenish to purple-red, covered
with bundles of deciduous spines. Tex. and northern
Mex.

8. Merkeri, Hildm. Stems at first upright, columnar,
later reclining, and by branching at the base forming
clusters, in new growth bright green, later gray to gray-
brown and corky: ribs 5-9, undulate to more or less tu-

berculate : areolae /^in. and more apart, round, white
velvety, later naked: radial spines 6-9, the upper ones
the longest, reaching \% in. in length, somewhat con-
fluent with the centrals, subulate, spreading, straight;
centrals 1-2, stronger, reaching a length of 2 in. ; all the
spines are white, nearly transparent, with^ red-tinted
bulbose base. Northern Mex.

9. paucispinus, Riimpl. {Cere\is paucispimiSj
Engelm.). Clustered in irregular bunches : stems cy-
lindrical to ovoid, 4-7 in. high by lM-3 in. in diam.

:

ribs 5-7, undulate : areola %,-Y8 in. apart, round, white
woolly, later naked: radial spines 3-G, spreading, subu-
late, straight or curved, round, bulbose at the base, the
lowest one longest, reaching % in., light colored, the
xipper ones reaching to about 3^ in., reddish or brown-
ish ; central solitary or none, reaching about 1]4. in. in

length, somewhat angled, brown-black, porrect or up-
right ; later all the spines blackish: fls. 2 in. or more
long, dark scarlet to yellowish. Tex. and Colo. .
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Var. triglochidi&tus, K. ScIi. (BcMnocereus triglocJn-

didtiis, Engelm. Cereus triglochididtus, Engelm.).
Radial spines usually 3, sometimes as many as 6, strong,

angled, base bulbose, straight or curved, about 1 in.

long, soon ash-gray. Tex. and New Mex.

Var. gronacS,iithus, K. Sch. {ISchinocereus gonacdn-
Wiits, Lem. Cereus gonacdnthus, Engelm.. and Bigel.).

Radial spines 8, very large, angled and sometimes
twisted, the upper strongest, reaching nearly 3 in. in

length, light or dark yellow with brown tips ; central

always present, deeply grooved, often flattened, 3 in. or

more long. Colo.

BB. Bihs of stem aioiU 9-lS.

10. longisetua, Lem. (Cereus longiseUis, Engelm.).
Stems clustered, cylindrical, covered with long, dirty

white spines, about 8 in. high by 2 in. in diam., light

green: ribs ll-li, straight, undulate : radial spines 18-

20, straight, compressed, base thickened, subulate, flex-

uose, usually horizontally spreading, interlocking with
adjacent clusters, the lower laterals the longest, reach-
ing %in. in length, the upper more bristle-like and the
shortest, all white ; centrals 5-7, longer, reaching 2%
in., stronger, the upper ones scarcely longer than the
longest radials ; all are bulbose at the base ; the three
lower ones the longest and deflexed, spreading and
sometimes curved : fis. red. Mex.

11. Edetteri, Riimpl. (Cereus JBcetteri, Engelm.).
Loosely open clustered: stems upright, 4-6 in. high, 2-

3 in. in diam., cylindrical or ovoid: ribs 10-13, straight:

radial spines 8-15, subulate, thickened at the base, stiff,

sharp, straight or slightly curved, the laterals longest,
about K in., the upper ones shortest, reddish with
darker tips ; centrals 2-5, stouter, bulbose at base, M-
%in. long, the lower ones the longest; later all the spines
are gray: fls. lateral, from near the crown, 2}4-3 in.

long, purple-red to violet: fr. short ellipsoidal, spiny,
green, %m. long. Tex. to Ariz, and northern Mex.

12. Ftodleri, Riimpl. (Ceretis Fhidleri, Engelm.)
Irregularly clustered : stem cylindrical or- rarely ovoid
or even globose, sijaringly branching, 3-7 in. high by
l%-2% inch in diam. : ribs 9-12, straight or slightly
spiral, undulate : radial spines 7-10, subulate, straight
or curved, the low'est or the two lower laterals the
longest, about 1 in., stronger, quadrangular, white; the
two next higher brownish; the upper ones round, white
and luuch shorter; all are bulbose at the base ; central
solitary (or in old plants 3^), very strongly thickened
at the base, round, black, sometimes with a lighter col-

ored tip, curved upward, reaching a length of 1% in.:

fls. lateral, from near the crown, 2-3y^ in. long, dark
carmine-red to purple and violet: fr. ellipsoidal, spiny,
green to purple-red, about 1 in. long. Colo., Utah and
south to northern Mex. B.M. 6533.

13. Engelmannii, Lem. (Oereus JEngelmannU,
Parry). Stems clustered, cylindrical to ovoid, 4-10 in.

high, 1?4-2K in. in diam., light green : ribs 11-13, un-
dulate : radial spines 11-13, somewhat angled, stiff,

sharp, straight or somewhat curved, horizontally spread-
ing, the lowest or lower laterals the longest, about K
in., the upper ones the shortest, whitish with brown
tips; centrals 4, stiff, straight, angled, stout, the lowest
one deflexed, white to dark-colored, reaching a length of

2Min., the upper ones about K as long, spreading,
bro\^m : fls. lateral, from just below the crown, l%-2>2
in. long, purple-red : fr. ovoid, green to purple-red,
spiny, later naked, about 1 in. in diam.

;
pulp purple-

red. Calif, to Utah and south into Mex.
Var. chrysocSntrus, Engelm. and Bigel. The three

upper centrals golden yellow, the lowest white. Mojave
desert, Calif.

Var. varieg^tus, Engelm. and Bigel. The three up-
per centrals curved, horn-colored and mottled with
black. Utah, Nev. and Calif.

14. conglomeTitus, Fiirst. Stems clustered, colum-
nar, somewhat tapering above, reaching a height of 1 ft.

and 2 i;i. in diam., light green: ribs 12-13, strongly un-
dulate, tubercled above : radial spines 9-10, glossy,
spreading, the lower pair the longest, base yellow; cen-
trals 1-4, the lowest straight, porrect, reaching a length
of IK in. and more, somewhat stronger than the rest.

Northern Mex,

15. stramineus, Riimpl. (Cereus stramlneus, Engel-
mann). Clustered in thick, irregular bunches : stems
ovoid to cylindrical, 4-8 in. long, VA-iVi in. in diam.: ribs
11-13: radial spines 7-10 (usually 8), horizontally radi-

ate, straight or slightly curved, subulate, sharp, round
or the long lower ones angled, transparent white, toler-

ably equal in length, about 3'2~% in. or the lower ones
sometimes longer and reaching a length of 1% in. ; cen-
trals 3-4, much longer, stronger, twisted, angled, straw

.-.- "^

747. Echinocereus chloranthus.

yellow to brownish, when young reddish transparent,
the upper ones shortest and spreading upward, the
lower ones porrect or depressed : fls. lateral, 214-Syi in.

long, bright purple-red or deep dark red to scarlet: fr.

ellipsoidal, about IJ^ in. long, covered with numerous
spines, purple-red. Tex. to Ariz, and northern Mex.

16. Mojavtosia, Riimpl. (Cereus 3Iojavinsis, Engelm.
and Bigel.). Stems clustered, ovoid, reaching 3 in. in

height by 2 in. in diam. : ribs 8-12, conspicuously undu-
late ; radial spines 5-8, the lowest pair the longest,
reaching about 2\^ in. in length ; all are white w'ith

brown tips, subulate, straight or curved, strongly bul-

bose at the base; central solitary, or sometimes absent,
stronger and somewhat longer and darker colored

;

later all the spines become gray: fls. 2-3 in. long, deep
carmine: fr. ellipsoidal, about 1 in. long. Mojave des-
ert of Ariz., Nev. and Calif.

17. phoemceus, Lem. (Eclnnocereiis coccineus,
Engelm. Cereus phceniceics, Engelm.). Stems irregu-
larly clustered, ellipsoidal to short cylindrical, 2^ in.

high by l%-2}4 in. in diam.: ribs 8-11, straight:
spines bristle-form, straight, round; radials 8-12, white,

ii-a in. long, upper ones shortest ; centrals 1-4,

stouter, white to yellow or brown, with bulbose base:
fls. from upper lateral areolfe scarlet-red, with the co-

rolla throat yellow. Colo, to Ariz.
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Var. conoideus, Engelm. (Eeliinoeereus couoidetis,

Riimpl. Cereiis conoideus, Engelm.). Central spine
long and robust : fls. large, red. Southern Calif, and
northwest Mex.

18. polyacdnthus, Engelm. {Cereus poJijacd)itJius,

Engelm.). Stems elu.stered, forming thick masses, cy-
lindrical to ellipsoidal: ribs 9-13: radial spines 8-12,

robust, subulate, still and sharp, under one the longest,
nearly 1 in., upper ones scarcely K in., white to red-

dish gray with dark tips ; centrals 3-4, bulbose base,
stronger, about the length of the radials or the lowest
sometimes reaching 2 in., horn-colored; later all the
spines become gray: fls. lateral, about liJ^-2!4 in. long,

dark scarlet to blood-red: fr. spherical, about 1 in. long,
greenish red, spiny. Tex. to Calif, and northern Mex.

19. AciJer, Lem. {Cereus dcifer, Otto). Stems
thickly clustered, 6-8 in. high by 13^-2 in. in diam.,
becoming gray and corky with age : ribs 9-11, usually
10: radial spines usually 9, spreading, under pair long-
est, about % in., in young growth white, later horn-col-
ored to gray, the upper ones brownish ; central soli-

tary, straight, porrect, at first ruby red, later brown, 1

in. long ; fls. lateral, 2 in. and more long, clear scarlet-
red, with a yellow throat and sometimes a carmine bor-
der. Northern Mex.

BBB. Sibs of stem 13 or more.

20. chlorinthus, Eiimpl. {Cere its chlordnthus,
Engelm.). Fig. 747. Stems in small clusters, cylindri-
cal, slightly tapering above, 4-9 in. high by 2-2>2 in. in
diam.: ribs 13-18, straight or rarely spiral: radial
spines 12-20, horizontally spreading and appressed,
sharp, the shortest one about %iii, long and white, the
lower laterals a little longer and have purple tips ; cen-
trals 3-5, or in young plants absent, bulbose at the base,
the upper ones shortest, about the length of the radials,
and darker colored, with purplish tips, the lower ones
stouter, about 1 in. long, deflexed, white; frequently all

the spines are white : fls. lateral, little more than 1 in.

long: ovary and tube white bristly; petals green: fr.

ellipsoidal, about J»oin. long, spiny. Texas and New
Mexico.

21. viridifldrus, Engelm. {Cereus viridifUriis,
Engelm. ) . Stems solitary or only in age forming small,
loose clusters, cylindrical or elongated ellipsoidal, 3-7
in. high by 1-2 in. in diam.: ribs 13 : radial spines 12-
18, horizontally radiate, pectinate, straight or somewhat
curved, subulate, the lower laterals the longest, about
K in., translucent ruby red, the others white ; centrals
usually absent, rarely 1, strong, about % in. long,
curved upward, red with brown point: fls. lateral, from
just below the crown, broad funnel-form, little more
than lin.long: ovary and tube spiny: corolla green, with
a broad darker olive green to pink stripe down the mid-
dle of each petal : fr. ellipsoidal, about % in. long,
greenish. Wyo. and Kans. to Tex. and New Mex.

22. dasyacinthus, Engelm. {Cerens dasyacdnthus,
Engelm.). Stems solitary or sometimes forming open
clusters, ellipsoidal to short cylindrical : ribs 15-21,
straight or sometimes slightly spiral, obtuse : radial
spines 20-30, straight or sometimes slightly curved,
subulate, stiff, sharp, pectinate, white with red or
brown tips, later gray, the laterals longest, %-l in., the
upper ones shortest, about % in., those of one cluster
interlocking with thoseof the adjacent clusters; centrals
3-8, the lower one longest, white with colored tips,
mostly with bulbose bases : fls. from near the crown of
the stem, large, 2>$-3 in. long: ovary and short tube
covered with white, reddish tipped stiff bristles ; co-
rolla yellow: fr. 1-lK in. long, ellipsoidal, spiny, green
to reddish. Tex.

23. ctenoldes, Lem. {Cereus ctenoldes, Engelm.).
Stems solitary or rarely branching, cylindrical to elon-
gated oyoid, reaching a height of 6 in. and a diam. of
2% in.: ribs 15-16, usually straight : radial spines 13-
22, horizontally radiate, pectinate, subulate, bases bul-
bose and laterally compressed, stiff, straight or often
slightly curved, the laterals longest and about % in.,
the upper ones very short, white or sometimes with
brownish tips ; centrals 2-3 or rarely 4, superposed,
coarser, bulbose at the base.jshort and conical to % in.
long, reddish; later all tie sj>ines are gray: fls. lateral.

from near the crown, 2K-3 in. long: ovary and short
tube white bristly : corolla yellow, with greenish throat.
Tex. and northern Mex.

24. pectinitus, Engelm. {Cereus pectindtus,
Engelm.). Clustered stems cylindrical or ovoid, reach-
ing a height of 10 in. by 3 in. diam.: ribs 13-23,
straight: radial spines 16-30, pectinate, horizontally
spreading and appressed, straight or curved, the laterals
longest, round, hardly % in. long ; central usually ab-
sent, or as many as 5, which are short, conical and su-
perposed, white, with tips and bases variously colored
with pink, yellow or brown; later all become gray: fls.

lateral, from near the crown, 2H-4 in. long: ovary tu-
berculate and spiny, light to dark rose-red or rarely
white : fr. globose, spiny, green to reddish green. Mex.
Var. adiistus, K. Sch. {Cereus adtistus, Engelm.).

Like the type, but with black-brown to chestnut-brown
spines. Mex.

Var. rigidissimus, Engelm. {Cereus cdndicans,
Hort. C. rigidissi inns, Hort.). Rainbow Cactus. Fig.
748. Stems comparatively shorter and thicker: radial
spines 16-20, coarser and stiffer, straight or very little

curved; base thickened, white, yellow or red to brown.

748. EchiiiOcereus pectinata, var. rigidissimus.

these colors connnonly arranged in alternating bands
around the plant, the spines of adjacent clusters inter-
locking ; centrals absent. Tex. to Ariz, and northern
Mex.
Var. csespitdsus, K. Sch. {Eeliinoeereus ccespitdsus,

Engelm. Cereus ccespitosus, Engelm.). Radials 20-30,

curved, clear white or with rose-red tips ; centrals ab-
sent, or 1-2 very short ones. Indian Terr., Tex. and
Mex.

Var. rufispinus, K. Sch. Of more robust growth: ra-

dial spines curved, red. Mex.

Horticultural names unidentified: E. polyciphalus

.

—E.
sanguineus. — E. Uehrl. — E. Vspenskli. — E. paucupina, no
doubt a mutilation of paucispinus.— i!-'. Schiini=E. Scheerl ?

C. H. Thompson.
ECHINOC'S'STIS {Greek, hedf/e-liog and hJadder; from

the prickly fruit). Cuctirhitacea. Wild Cucumber.
Wild Balsam-Apple. This genus contains a hardy na-
tive annual vine which is a great favorite for home ar-

bors, although not especially beautiful in foliage, flower
or fruit. Its bladdery fruits about 2 in. long, covered
with weak prickles, are a source of unfailing deliglit to

children, who love to make them burst. It is one of the
quickest growing of all vines, and is therefore useful
in hiding unsightly objects, while the slower-growing
shrubbery is getting a start. The latest reviewer of the
gourd family ( Gogniaux, in DC. Mon. Phan. vol. 3,

1881) makes three sections of this genus, and this

plant the sole representative of the second section, or
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true Echinocystis, because its juicy fruit bursts irregu-
larly at the top, and contains 2 cells, each with 2 flat-

tish seeds.
lob&ta, Torr. & Gray. Lvs. wider than long, deeply

5-lobed, slightly emarginate at the base : tendrils 3^-
brancbed: staminate fis. small, in niany-lld. panicles
longer than the lvs. ; calyx glabrous : fr. egg-shaped,
sparsely covered with prickles. Saskatchewan to Win-
nepeg, south to Va. and Ky., west to Colo. A.G. 14:

161. R.H. 1895, p. 9. G.C. III., 22:271. Sometimes be-
comes a weed. ^^ jj;^

ECHiNOPS (Greek, like a hedgehog; alluding to the
spiny involucral scales). Gompdsifw. Globe Thistle.
A large genus of thistle-like plants, with blue or whit-
ish flowers in globose masses. The structure of one of
these globes is very curious. Each flower in the globe
has a little involucre of its own, and the whole globe
has one all-embracing involucre. Another way of say-
ing the same thing is "heads 1-fld., crowded into head-
like glomes." More or less white-woolly herbs: lvs. al-

ternate, pinnate-dentate or twice or thrice pinnatisect,
the lobes and teeth prickly.
Globe Thistles are coarse-growing plants of the easi-

est culture, and are suitable for naturalizing in wild
gardens and shrubberies. An English gardener with
an eye for the picturesque (W. Goldring) recommends
massing them against a background of Bocconia cor-

data, or with such boldly contrasting yellow- or white-
flowered plants as Helianthus rigldiim or ITelia'ntJnts

mulHflorus. The best species is j&'. JitttJieniciis. A few
scattered individuals of each species are not nearly so
effective as a condensed mass or group of one kind. U.
Hutlienicus flowers in midsummer and for several
weeks thereafter. The silvery white stems and hand-
somely cut prickly foliage of Globe Thistles are interest-
ing features. They make excellent companions for the
blue-stemmed Eryugiums. All these plants are attrac-
tive to bees, especially H. exaltatiis, which has con-
siderable fame as a bee-plant. Globe Thistles are some-
times used abroad for perpetual bouquets.

A. Leaves not puhescent nor seiulose above,

Ritro, Linn. Tall, thistle-like plant, with pinnate-
lobed lvs., which (like the stems) are tomentose be-
neath, the lobes lanceolate or linear and cut, but not
spiny: involucre scales setiform, the inner ones much
shorter: fls. blue, very variable. Var. tenuiEolius, DC.
(Jbl. ButMnicus, Hort. ) has the lower leaves more nar-
rowly cut, more or less spine-tipped. Gn. 45:9.51.— Per-
ennials of S. Eu., growing 2-3 ft. high. They bloom all

summer. Lvs. sometimes loosely webby above.

AA. Leaves puhescent or setulose above.

Banndticus, Rochel. Lvs. hairy-pubescent above,
tomentose beneath (as also the stems), the lower ones
deeply pinnately parted, the upper pinnatifld, spiny:
fls. blue. Hungary. E.H. 1858, p. 519.

exaltS.tus, Schrad. Tall biennial, the stem nearly
simple and glandulose-pilose, the lvs. pinnatifld,
scarcely spiny: fls. blue. Russia. B.M. 2457 as E.
strietus, Eisch. Distinguished by its simple, erect stem.
The garden JS. commutdtus may be the same as this.

sphaerocgplialus, Linn. Tall (5-7 ft.) perennial: lvs.

pinnatifld, viscose-pubescent above, tomentose below,
the teeth of the broad lobes yellow-spined: fls. white or
bluish. S. Eu. B.R. 5:35G. l. h. B.

^CJnT!l6FSlS {Greek, hedgehog-like). CaetAcem. Sea-
TjBOHiN Cactus. Stems spherical to ellipsoidal or rarely
columnar : ribs prominent and usually sharp-angled :

fls. usually long trumpet-shaped, ovary and tube covered
with linear-lanceolate, cuspidate bracts which become
longer toward the outer end of the tube, where they pass
gradually into the outer petals, in their axils bearing
long, silky, wavy hairs and usually a few rather rigid
bristles. This is a well marked genus, though by some
authors combined with Cereus, confined entirely to
South America. Culture as for Cereus.

A. Ribs of stem divided into more or less evident
tubercles.

F^ntlandii, Salm-Dyck. Stem simple, later branch-
ing, spherical or ellipsoidal, reaching 6 in. in diam.

:

ribs 12-15, divided between the areolae into oblique com-
pressed tubercles : radial spines 9-12, spreading,
straight or slightly curved, yellowish brown, the upper
the longest and strongest, reaching K-IH in. ; central
solitary, or seldom in pairs, porrect, curved, 1-lM in.,

rarely 3 in. long : fls. lateral, 2-23^ in. long, yellow,
orange, pink to scarlet-red : fr. spherical, green, % in.

in diam. Peru. B.M. 4124.

AA. Eibs of stem not divided.

E. Flowers red or pink.

multiplex, Zucc. Stems at first rather clavate, later
globose to ellipsoidal, abundantly branching, 6-12 in. in
diam. and the same in height, or rarely taller, light
green to yellowish: ribs 12-14, straight, scarcely undu-
late: radial spines about 10, subulate, straight, yellow
to yellowish brown, with darker tips, reaching ^ in. in
length, very unequal, horizontally spreading; centrals
mostly 4, of these the lowest is the longest, reaching 13^
in., somewhat porrect at first, later curved and deflexed,
darker colored than the others : fls. rare, lateral, 11-15
in., rose-red. S. Braz. B.M. 3789.

Var. crist^ta, Hort. Stems flat and spreading in
growth, like an open fan or the flower stalk of the com-
mon garden cockscomb, spines reduced to fine, stiff

bristles. This is merely a montrosity of the species.

oxygona, Zucc. Stems at first simple, nearly spheri-
cal or rarely clavate, becoming short columnar, reaching
1>2 ft. in height and 1 ft. in diam., gray-green, darker
above: ribs 13-15, straight or wavy at the base : radial
spines 5-15, horizontally spreading, very unequal, reach-
ing Ya in., subulate, obliquely upright ; centrals 2-5,

somewhat longer, straight, porrect or deflexed, dark
horn-colored, with black tips: fls. commonly many to-

gether, lateral, reaching 13 in. in length, pink to car-
mine-red, the inner petals lighter than the outer ones.
S. Braz.

triiimphans, Jacobi. This is a hybrid between E. Ey-
riesii and oxijgona, with pink double flowers.

BB. Floivers white,

EyriSsii, Zucc. Stem simple, commonly branching
later, at first somewhat depressed, later short to rather
tall columnar, reaching a height of 2 ft. and a diam. of

%v-*.

743. Echinopsis eemmata.

4-G in., dark green: ribs 11-18, straight, undulate, with
sharp-angled margins : radial spines about 10, scarcely
more than % in. long, rigid, straight, slender conical,

pointed, dark brown to black; centrals 4-8, but very lit-

tle different from the radials: fls. lateral, 10-15 in. long,
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white: fr. small, ellipsoidal, about 1 in. long. S. Braz.,

Uruguay and Argentine Eepublic. B.M. 3411. B.K.
20:1707.

gemmatai K. Sch. (E. tiirbindta, Zucc). Fig. 749.

Stem simple or sometimes branclaing, at first low
spherical or short columnar, later more top-shaped,
reaching 1 ft. in height by 4-6 in. in diam., dark green:
ribs 13-14, rarely more, straight or sometimes slightly

spiral with sharp or obtuse margins, which are but lit-

tle or not at all undulate; central spines appear first,

about 3-6 in number, very short, stifi', black; later the
radials appear, about 10-14, longer, horizontally spread-
ing, at first yellowish brown, later horn-colored : lis.

lateral or from the upper areolie, 9-10 in. long, clear

white, with a pale greenish midline in the petals. S.

Braz.
tublfldra, Zucc. (-E. Diivdlii, Hort. H. Znecarlnii,

Pfeiff. ). Stems spherical to ellipsoidal, at first simple
but later more or less branching, reaching 10 in. in

height by 8 in. :iu diam., dark green : ribs 11-12,

straight, with margins inconspicuously undulate: radial
spines numerous, sometimes as many as 20, unequal,
horizontally or obliquely spreading, yellowish white
with brown tips, sometimes darker ; centrals 3—4, the
lowest the longest, reaching 5^in., later deflexed: fls.

lateral, about 14 in. long, white with pale green midline
in the petals. S. Braz. and Uruguay. B.M. 3627.

Echlnopsis Mullen is a horticultural name only.

C. H. Thouepson.

ECHIN6STACHYS (spiny liead, from the Greek). A
bromeliaceous genus, now referred by Mez to iEchmea,
which see. Tiiree species have been offered in the
Amer. trade: E. Hystrix, Wittm., for which see p. 28.

E. Pineliana, Wittm., which is j£;. Pineli&na, Baker:
2-3 ft.: peduncle and bracts brilliant red: Ivs. banded,
spine-edged: spike dense, 2 in. long, spiny: petals
yellow, the tips fringed and incurved. Brazil. B.M. 5321.

E. Van Houtteina, Van Houtte, is yS. Van Honttecina,
Mez (Quesnelia I'are Soutteana, Morr. ). Lvs. many,
strong spined, sometimes white-banded beneath : fls.

white, blue-tipped, in a crowded spike: 1-2 ft. Brazil.

L. H. B.

EGHITES (Greek, viper; possibly from its poisonous
milky juice or from its twining habit). Apocyndcece. A
large genus of tropical American twiners related to

Dipladenia. and of similar culture. Differs technically
from Dipladenia in the 5-lobed disk and the glandular
or 5-scaled calyx.

Andrewsii, Chapman (E. suberdcta, And. ). Lvs. lK-2
in. long, close together, oval or oblong, mucronate, acute
or rounded at the base, margins revolute: peduncles
axillary, 3-5-fld., shorter than the lvs.: fls. yellow;
corolla tube 1 in. long, ^in. wide, much dilated above
the insertion of the stamens, bell-shaped, scarcely longer
than the lobes ; anthers tapering into a long, bristle-like

awn: glands of the nectary 5, rounded, as long as the
ovaries. Sandy shores, S. Pla. W. Indies.

palud6sa, Vahl. Lvs. oblong, oval-oblong, or lanceo-
late-oijlong. rounded toward the mucronate top: calyx
segments glandular, devoid of an interior scale, oblong,
mueronate-blunt, spreading; corolla tube funnel-shaped
above a cj^lindrical base ; anthers oblong-lanceolate,
acuminate, rounded-cordate at the base, hirsute on the
back above.

umhellata, Jacq. Lvs. ovate or ovate-roundish, mucro-
nate: fls. greenish white; calyx segments glandular,
devoid of an interior scale; corolla tube cylindrical, en-
larged below the middle, tapering again above; anthers
rigid, tapering frt>m a hastate base, glabrous. W. Indies.

W. M.
ECHITJM (Greek, meaning unknown). Borraqindcece.

Viper's Bugloss. Coarse herbs and shrubs, with spikes
of blue, violet, red or white flowers. Their nearest ally
of garden value is Cerinthe, but they are very distinct
in general appearance. JS. fastuosnin, for instance, has
dark blue, 5-lobed flowers about half an inch across, in
spikes 6 inches long and 2 inches wide, perhaps as many
as 200 fls. in a spike. Great masses of stamens are thrust
out and add to the interest, and the young flower-buds
look like pink 5-pointed stars. Three kinds are cult, out-

doors in California. There being no published American
experience with their cultivation under glass, the follow-
ing points are gleaned from The Garden 42, p. 884 (1892).
In rich soil they grow coarse and scarcely flower, and
the flowers are never as richly colored as when the plants
are more or less starved. Biennials seed freely, and the
seed is sown as soon as gathered. E. callithyrsum is a
greenhouse shrub or small tree which produces hundreds
of spikes during summer. After flowering "the old
stems or branches are cut back, when the plant breaks
away again, and in this way may be had in bloom almost
at will." Cuttings strike freely, flower soon, and make
good pot-plants. Seedlings require a greater age and
size before blooming. E. fasfuosum is the handsomest
of the shrubby kinds, grows 2^ ft. high, has long, pale
green lvs., covered with soft white hairs, and fls of a
peculiarly brilliant deep blue. In California, Franceschi
says, Echiums are eminently suited for dry places, and
need good drainage. E. vulgare is a common weed in

the East.

A. Fls. dark blue.

c&ndicans, Linn, f (E. fastudsutn, Jacq. f., not Ait.).
Forms a bush 3 ft. high, but flowers at 3 ft., and its

foliage is green when fresh, hoary white when dry.
Branches thick, leafy toward the tips: lvs. lanceolate,
the upper ones smaller, crowded and narrower: panicles
much looser than the spikes of E. fastuosum: fls. ses-
sile, pale blue, the buds reddish purple. Madeira. B.M.
6868. B.B. 1:44.—The fls. are sometimes said to be
streaked with white or all white.

AA. Fls. pale blue.

fastudsum. Ait., not .Jacq. This has darker blue fls.

in a dense spike and perhaps less hoary foliage than E.
candicans. This was Hooker's conception in 1886 of the
relation of the two species, but De Candolle formerly held
the opposite opinion. Canaries. R.H. 1876:10. Gn. 10:50.

AAA. Fls. white.

simplex, DC. Woody but biennial and not branched:
lvs. ample, oval-lanceolate: panicle very long, cylindri-
cal, spike-like, the spikelets 2-fld., pedicelled: stigmas
simple. Y}. M.

EDELWEISS. See Leontopodium.

EDGEW6RTHIA (after M. P. Edgeworth, English
botanist in B. Indies, and his sister Maria). Deciduous
shrub, with stout branches : lvs. alternate, entire, short-
petioled,crowded at the end of the branches : fls. in dense,
peduncled heads, axillary, on branches of the previous
year, with or before the lvs., apetalous

;
perianth tubular.

4-lobed, densely pubescent outside ; stamens 8, in 2 rows

;

stigma elongated: fr. a dry drupe. One species from
Himal. to Japan, the bark of which is used for paper-
making. Ornamental shrub, with handsome foliage and
yellow, fragrant fls. Hardj- only South, thriving in any
good, well-drained garden soil; if grown in pots a sandy
compost of peat and loam, with sufBcient drainage given,
will suit them. Prop, by greenwood cuttings in spring
under glass ; also by seeds, obtained from dealers in
Japanese plants.

GArdneri, Meissn. (E. papyrifera, Zucc. E. ckry-
sdntha, Lindl.). Lvs. elliptic or oblong-lanceolate, ap-
pressed pubescent when young, glabrous above at length

,

3-8 in. long: fls. aboiit 1 in. long, densely clothed with
yellowish silky hairs outside, in dense heads about 2 in.

in diam. B.M. 7180. B.R. 33:48. F.S. 3:289.-Cannot
withstand the long, dry summers South.

Alfred Rehder.

EDRAIANTHUS. See Walilenbergia.

EDWARDSIA. The leguminous genus of this name
is now included in Sophora.

EEL-GRASS. Vallisneria spiralis.

EGGPLANT {Soldnuni Melongena, Linn.). Soland-
cece. Guinea Squash. Aubergine of the French. This
plant is a native of the tropics, probably from the East
Indies, but its native land is not known. It is cultivated

to a greater or less extent throughout the entire tropical
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regions. The first reports of its use as a vegetable come
from India, lienee the above assumption. In the United
States it is cultivated as a vegetable as far north as New
York, but it usually grows to greater perfection in the
southern states. The demands for it during the

early months of the year have not been fully supplied.

Its cultivation demands as much a specialist as

either celery or tobacco, while the specialization must
be in a different direction from that of either one of

these. Nearl}- all of the
fruit that grows to pro-
per size is edible, and
there is no special de-

- -R^c3' 'v^\
mand for particular fla-

i^ -^^"-1^, vers. Eggplants are
iSfi ^Si^ %5i^ forced under glass to a

_|^^^ limited extent for home
Jlj^^^^k "se. They require the

^^ ' ^^"'^X^^"^^^^^^ temperature of a tomato
!./x. &-.!'

,^i^^5J|:s« house, and great care

''W/t
"^^ must be taken to keep

"ll'f \A off red spider and mites.
In order to insure large
fruits, practice artificial

pollination. Non - polli-

nated fruits will grow
for a time, but always
remain small (Fig. 750).

( Cf . Bailey, Forcing-
Book.)

Soil. — Eggplant will
grow on almost any soil

in the South, but it de-
velops to greater per-

750. Non-pollinated fruit. fectiou On a rich, deep,
loamy soil free from de-

bris. In the clay districts this is not easily obtained, but
there are often small fields that are sufficiently dry and
yet contain enough sand to make Eggplant growing
profitable. No matter whether clay land, loam or sandy
land be emploj^ed for raising this crop, it will be neces-
sary to plow deeply and thoroughly. The land should be
drier than that required by cabbage or beets. In fact, it

will stand a greater drought than the ordinar}' vege-
tables. On the other hand, we should not attempt to
grow a crop on land that is composed of large particles,
such lands as are ordinarily called thirsty in the vege-
table-growing sections of Florida.

l^ertiUzer.— There is considerable difference in vari-
ous sections of the country as to whether manure may
be applied or not. In the south Atlantic and Gulf states
it is not advisable to use stable manure. If this form of
fertilizer is at hand, the gardener should make it up in
the form of compost, when it will be found to be a very
useful material. There have been no experiments per-
formed to indicate which forms of chemical fertilizers

are the best. In the absence of such work, we can only
give general directions in regard to what may be used.
The following formula will be found fairly well bal-
anced for Eggplant in the South. If the soil contains a
great deal of humus, less nitrogen may be used. If the
soil is poor in this element, nitrogen, a greater amount
of nitrogen may be used. On moderately fertile land .500

to 1,000 pounds will be suiificient, while on poor lands
as much a^ 2,500 to 3,000 pounds per acre may be
employed.

FERTILIZER FORMULA.
Nitrogen 4^
Potash 9^
Available phosphoric acid o\i

The following table of fertilizers will suggest useful
amounts of the different elements when we wish to em-
ploy 500 pounds of the above formula to the acre (par-
ticularly for the South)

:

r.'i.^O lbs. cotton seed meal; or.

Nitrogen ! r-n i!"^- "^Vf"!
blood

;
or,

l.)0 lbs. nitrate oi soda,; or,

1 100 lbs. sulphate of ammonia.
foOO lbs. kainit; or.

Prt+Tcii J ^^ ^^^- muriate of potash; or,^^^
I

'200 lbs. sulphate of potash and
(. sulphate of magnesia.

Phosphoric acid. . . . { s;™ 1'/^- »?"! Phosphate; or,
^

i 20U lbs. dissolved bone.

Propar/afivg the Seedlinf/s, —The time required to
bring plants into bearing from seeds varies with the
conditions of the soil and temperature. During cool
weather the plants grow very slowly, but during hot
weather they grow rapidly and mature fruit in much
less time. Those who wish to have early fruit and are
able to use 'hotbeds or propagating houses should sow
the seed 120 to 150 days before the fruit is wanted. Pre-
pare the hotbeds as for other seedlings, and sow in rows
a few inches apart. When these are beginning to show
their leaves, or when the seedlings are beginning to look
spindly, they should be pricked out and transferred to
another bed. In this each plant should be given about
a 2-inch square; then they may be forced until the plants
crowd one another in the bed, when they should bo
transferred again. When the plants have attained the
size of inches, and the atmosphere will permit, they
may be set out in the field.

A somewhat more laborious, but at the same time
more successful plan, is to plant the seedlings in 2-inch
flower pots, and then shift to larger ones as often as the
plants become pot-bound or crowd one another in the
bed. Fig. 751 represents a plant, three-tenths natural
size, just taken from a flower pot and ready to be shifted
to a larger one. By shifting until 6-inch pots are reached,
the Eggplant may be forced along without injury to
blooming size or even to a size when fruit is beginning
to set, and then set out in the field without injury to the
plants or crop.
Eggplant growersshouldbear in mind constantly that

from the time of sprouting the seeds to the harvesting
of the crop, the plants cannot stand a severe shock in
their growth without detriment to the crop. When the
plant is once started it should then be forced right
along, and never allowed to become stunted during its

growth. The amount of damage done by neglecting
plants before they are set to the field varies with the
severity of the shock and the length of time during
which "the plant undergoes the disadvantageous condi-
tions. If it becomes necessary to harden the plants off

before setting them to the field, this should be done
gradually.
Culture in the Field.—After the field has been

thoroughly prepared in the way of plowing and fertiliz-

ing, which should have been done at least two weeks be-
fore the plants were set out, the rows should be laid off
from 3 to 4 feet apart. The plants may be set from 2 to
4 feet apart in the row, varying with the varieties to be
used and the soil. Tillage should be continued, and
varied according to the conditions of the weather. Dur-

751. Pot-grown plant ready for setting in the field.

ing a wet season it is well to cultivate the land as deeply
as possible, while during dry weather cultivation
should be shallow, simply sufficient to keep the weeds
from growing, to keep the soil well aired, and to keep a
mulching of dry soil on the land. Under ordinary cir-

cumstances it does not paj' to prune or pinch out the
buds, but where the season is short this may be re-

resorted to with some advantage. If it is desirable to
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have the fruit attain a certain size before frost, one may
begii) to pinch out the blossoms and new growth about
three weeks before its usual occurrence. This same

752 Field grown plant of New York Improved Egeplant.

process will be of advantage where the fruit is to be
brought into market at a certain time.
Marketing.—As a rule, it is better to cut the fruit

from the plant than to break it, especially if the work is

done by careless laborers. After cutting, it may be
placed in large market baskets and hauled to the pack-
ing house. For distant market, the fruits should be
wrapped separately in heavy brown paper. The proper
crate for this vegetable is the barrel crate. As this is

considered one of the staple vegetables, we do not gain
much by using fancy wrappers or packing it in fine

crates, hence we may use such material as may be left

over from shipping fancy vegetables. It also stands
shipment to distant markets, so that, if there is no dan-
ger of reduction in price, it is quite as well to ship by
freight as by express.

Varieties. — There are only a few varieties offered in

the market. The New York Improved Spineless ma-
tures a little earlier than the Black Pekin. The New
York Purple (Fig. 752), Black Pekin, and the New
York Spineless are excellent for shipping purposes.
The above varieties are the black-fruited, and the most
popular in the United States, while the white-fruited,

sorts are said to be the most popular in Europe. For
home use, the white-fruited varieties are preferable, but
as these make poor sellers in the United States, we
must raise the purple sorts for market. For home gar-

dens, the early and small Early Dwarf Purple (Fig.

754), is useful. It is particularly recommended for
northern climates. There are three main types of Egg-
plants, as follows (Bailey, Bull, 26, Cornell Exp. Sta.}:
The. commoner garden varieties, Solanum Melongena

,

var. escuUntum, Bailey (Pigs. 752, 753); the long-
fruited or "serpent" varieties, S. Melongena, var. ser-
pentXnum, Bailey; the Early Dwarf Purple type, var.
depr^ss2(m, Bailey (Fig. 754). See Solanum. The so-

called Chinese Eggplant is a different species, for
which consult Solanum.
Seed-growing .

— This is by no means a difficult opera-
tion, and may be done profitably in certain sections of
the South. For this purpose all defective or dwarfed
plants in the field should be cut out. By a little atten-
tion one will be able to know when the seeds have ma-
tured sufficiently for gathering. At this time the eggs
usually turn a lighter color or even somewhat yellow.
The fruit should be gathered and carried to the packing
house, where it may be left in a pile for 2 or 3 days, as
there is very little danger from rotting. When a suffi-

cient number have been collected the laborers may be
set to paring off the extra amount of meat on the out-
side of the seed. The remaining core may then be cut

longitudinally into quarters or eighths, using a dull
knife to avoid cutting the seed. After a quantity of
these have been pared, they may be placed in a barrel

and covered with water. The barrel should not be
made more than two-thirds full. In a day or two fer-

mentation will set in and the meaty portion will
macerate from the seed. The seed may then be
separated from the meat by means of sieves, using
first wide-meshed ones to remove the meat and then
finer-meshed ones to screen out the seed from the
finer pulp. The seed should not be allowed to stand
more than 2 or 3 days in the macerating barrel, as
the heat evolved by fermentation and the heat of
the summer is liable to cause them to germinate.
After separating the seed from the pulp, it should be
dried in the shade and wrapped in secure packages.
By covering with tin foil or oil paper, the atmos-
pheric moisture will be kept out and molding pre-
vented.
Diseases.—The most destructive of diseases in

the lower South is a blight fungus which attacks the
plant just beneath the surface of the ground, caus-
ing the softer tissues at this point to rot off and the
plant to die. The fungus is not able to penetrate
the harder portion of the stem, consequently the
plant lingers along for weeks after being attacked.
A number of attempts have been made to cause this
blight fungus to produce friiiting organs so that it

could be classified, but up to the present this has
proved futile. In such cases as this we have no rem-
•edy. After the plant is attacked, it is usually doomed.
Much, however, can be done in the way of pre-

venting the spread of this fungus. If all plants are
destroyed as soon as found to be affected, the fungus
cannot perfect its sclerotia, or rusting state, and thus its

propagating is prevented. The normal home of this

753. Long White Eggplant.

fungus is in decaying vegetable matter. If, therefore,

we keep our field free from this sort of material we
will do much to prevent this fungus from being
present. Some soluble form of fungicide, as Eau Celeste
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or potassium sulphide, may be sprayed about the roots

of the plants to good advantage. Practice rotation of

crops.
A second form of blight is caused by Bacillus solana-

cearum, Smith. This disease has its origin of infection
in the leaves, and is introduced by means of insects
which have fed upon diseased plants and carried the
infection to the well ones. The disease works rapidly
down the tissues, and causes the death of the leaf and
finally of the whole plant. The only remedy for this is

to destroy all plants that are affected with the disease
as soon as detected, and kill off all insects. When this dis-

ease is known to be present in a section, it is best to

set the plants as far apart as practicable. In this way
the danger of infection from insects is somewhat re-

duced. When the disease is known to be present in a
field it should not be planted to this crop.

Insect Enemies. —Avaong the most annoying of the
insect enemies we must place the cut-worm (larvae of

754. Sprays of Early Dwarf Purple Eggplant

Noctudise). These insects are almost omnipresent, and
when nearly full grown are liable to cut off plants that
are 4 or 5 inches high. It is not common for one insect
to cut off more than a single plant, but in ordinarily
fertile soil there are enough cut-woiTns present to

destroy the entire field. So that, on the whole, it be-
comes very annoying. Where these insects are quite
destructive, it is possible to kill tliem with poisoned
bran or poisoned cotton-seed meal, sweetened with
syrup or sugar.
Another insect that does more or less damage is the

cotton-boll worm [HeVtothis arnngpra). This insect does
its damage by boring a hole into the stems or the fruit.

In the latter case it causes it to rot before it is picked,
or possibly in transit. As the fruit becomes larger there
is less danger of attack from this insect, so that the
main trouble occurs in the earlier stages of its growth.
The Eggplant aphis {Siplwnophora citcurblftB) is one

of the most annoying pests to this crop. It usually
makes its appearance about the time the crop is fit to
ship, and appears in such number)? that the plants are
ruined in the course of a week or two. The insect at-

tacks the lower surface of the leaves, making it diiHcult
to reach the pest with insecticides, but persistent efforts

and a good tobacco decoction, applied with a fine nozzle,
will give considerable relief. Anthracnose { Glceasporhini
melongenoi) does not cause great damage to this crop,
but is one of the agents that reduce the profits. "It may
be recognized by its producing decided pits in the fruit,

upon which soon appear minute blotches bordered with
pink." Bordeaux mixture may be used to good advantage
for preventing this disease.
PJioma Sola}ii frequently causes damping-off in the

hotbed. It often renders a whole bed worthless. Plants

affected with this fungus usually fall over as if eaten
off by some insect. Some plants, however, continue a
miserable existence and finally die. Careful examination
will reveal the point of injury, which is at the ground
level. The best preventive is to use well drained beds,
and then avoid excessive watering. When damping-off is

detected in a seedling bed, the atmosphere and surface
soil should be dried as rapidly as possible, followed by
one application of fungicide. p_ ji Rolfs.

EGLANTIHE. Bosa JSglanteria. Less properly ap-
plied to Ifubifs JSglanteria and liosa ruMginosa.

EGYPTIAN BEAN.
Lablah.

EGYPTIAN LOTUS,
lunibinni.

Same as Black Bean, Doliclios

See JVynqjhfea Lotus; also iVe-

EHRfiTIA (G. D. Ehret, botanical painter, born in
Germany, 1708, died in England, 1770). JSorrugiiiclcece.

About 50 species of tender trees and shrubs, found in
the warmer regions of the world. Two species are cult,

outdoors in S. Calif, and 2 others in European green-
houses. Plants with or without rough, short hairs: Ivs.

alternate, saw-toothed or not: fls. small, often white, in
cymes, corymbs, terminal panicles, or rarely all borne
in the upper axils. The 2 species described below are
evergreen trees in S. Calif., attaining a height of 30 ft.

Seeds may be obtained through dealers in Japanese
plants.

A. Iji's. saiV'toothed.

E. Foliage hairy.

macroph^lla, Wall. Lvs. ovate, acute, sharply
tootlied, with long, harsh, rigid hairs above and soft
pubescence beneath: panicle terminal, pubescent: calyx
ciliate : fr. globose, obscurely 4-grooved. Himalayas.

BB. Foliage not hairy.

acumin&ta, R. Brown (E. serr&ta, Roxb.). Helio-
trope Tree. This belongs to a different tribe of the
same family with the Heliotrope, and the white fls. have
a houey-like odor. Lvs. oblong-lauceolate, acuminate:
panicles terminal and axillary: fls. clustered, sessile.

Trop. Asia and Aust. —"Drupes red, the size of a pea;
said to be edible." E. N. JBeasoner, Oneco, Fla.

AA. livs, usually not tootlied.

elliptica, DC. Tree, 15-50 ft. high: lvs. oval or ob-
long, sometimes saw-toothed, nearly hairless, or with
minute hairs and very rough above: fr. a yellow glo-

bose drupe, the size of a small pea, with edible thin
pulp. Tex., Mex. Yf. M.

EICHHCENIA (after J. A. F. Eichhorn, a Prussian).
PontederiAeem. This genus includes the Water Hya-
cinth (see Pig. 755), the famous "million dollar weed"
that obstructs navigation in the St. John's river,

Florida, and is a source of wonder and delight in every
collection of tender aquatics in the North. The curious
bladders made by the inflation of the petioles help the
plant to float freely. About flowering time the plant
sends down anchoring roots which, if the water be pnly
3 or 4 inches deep, penetrate the soil. The true Hya-
cinths belong in an allied order ; the Pickerel-weed, in
the allied genus Pontederia, the ovary of which by
abortion is 1-celled, and each cell 1-ovuled, while Eich-
hornia is 3-celled and many-ovuled.
The plants of this order have been greatly confused

by botanists, partly because the fugacious, membranous
flowers are not well preserved in dried specimens,
and partly because of variation in form of leaves,

depending upon whether the plants grow in deep or
shallow water, or in mud. The common Water Hya-
cinth sends out two kinds of roots, the horizontal ones
often thick and fleshy, and apparently for reproductive
purposes, the vertical ones long, slender, and clothed
with innumerable small, horizontal fibers. Water Hya-
cinths are of easy culture and are propagated by divi-

sion or seed. If grown in about 3 in. of water, so that
the roots m,iy reach the soil, the petioles become elon-

gated and the plant becomes weedy and unsatisfactory.



EICHHORNIA EL^AGNUS 525

A. Leaf-stalks inflated: inner peHantli-segments not
serrated.

specidsa, Kunth (E. crdssipes, Solms. Pontederia
crdsslpes. Mart.). Fig. 755. Lvs. in tufts, all con-
stricted at the middle, bladder-like below, sheathed,
many-nerved : scape 1 ft. long, with wavy-margined
sheaths at and above the middle: fls. about 8 in a loose
spike, pale violet, G-lobed, the upper lobe larger and hav-
ing a large patch of blue, with an oblong or pear-shaped
spot of bright yellow in the middle: stamens 3 long and
3 short, all curved upwards towards the tip. Braz.
B.M. 2932, erroneously, as Pontederia aziirea. I.H. 34:
14. A.F. 5:511. Var. major, Hort., has rosy lilac flowers.

Var. aurea, Hort., has yellowish flowers.

AA. Leaf-stalks not inflated: inner perianth-segments
heautifuUy serrate.

aztlrea, Kunth. Lvs. on long or short not-inflated
petioles, very variable in size and shape: scape often as
stout as the leaf-stalk, gradually dilated into a hooded
spathe: fls. scattered or crowded in pairs along a stout,

hairy, sessile rachis
;

perianth bright pale blue, hairy
outside, inner segments beautifully toothed, the upper a
trifle larger, with a heart-shaped spot of yellow, which
is margined with white. Braz. B.M. 6487. G.C. H.
25:17. I.H. 34:20. R.H. 1890:540. -One plant will be-
come 5 or 6 ft. across in one season.

Wm. Tkicker and W. M.

ELiSAGNUS (ancient Greek name, meaning a kind of
willow; from elaios, olive). Elceagnkcem. Shrubs or
small trees: lvs. alternate, deciduous or persistent, en-
tire or nearly so, clothed more or less with silvery or
brownish scales: fls. axillary, solitary or in clusters,
apetalous

;
perianth companulate or tubular, 4-lobed;

stamens 4, included, on very short filaments: fr. a
1-seeded drupe. About 15 species in S. Europe, Asia and
N. America. Highly ornamental shrubs with handsome
foliage and mostly decorative frs. ; the fls. are incon-
spicuous, but mostly fragrant. Some of the deciduous
species, as E. argentea, longipes, ninJtiflora and um-
hellata, are hardy North, while the evergreen ones are
hardy only South. A distinct feature of some species, as
E. argentea, angustifoUa and parvifolia, is the conspicu-
ous silvery hue of their foliage, while E. longipes is the
most ornamental in fruit. They grow in almost any well
drained soil, also in limestone soil, and prefer sunny
position. Prop, by seeds and by cuttings of mature and
half-ripened wood; also sometimes increased by layers
and by root-cuttings; varieties and rarer kinds can be
grafted on seedlings of vigorous growing species.
Index of names {varieties and synonyms in italics):

angustifolia, 1. Japonica,2. par\"ifolia, 2.

argentea, G. longipes, 5. pungens, 8.

aureo-variegata, 8. macrophylla, 7. reflexa, 8.

edulis, 5. niaculata, 8. Simoni, 8.

Srederici variegata, multiflora, 4. -ainbellata, 3.

8. orientally, 1. variegata, 8.

kortensis, 1.

A. Lvs. deciduous.

B. Branchlets and lvs. heneath silvery white, without
any brown scales.

1. angnstifdlia, Linn. {^. 7ior/^n.si'5,Bieb.). Oleaster.
Shrub or small tree, to 20 ft., sometimes spiny: lvs.

lanceolate or oblong-lanceolate, quite entire, light green
above, 2-3 in. long: fls. short-pedicelled, 1-3, axillary,
on the lower parts of the branches; perianth campanu-
late, tube about as long as limb, yellow within, fragrant;
style at the base included by a tubular disk: fr. oval,
yellow, coated with silvery scales. June. S. Europe, W.
Asia. Var. orientalis, Schlecht.(^. orientdlis, Linn. f. ).

Spineless: lvs. often oblong cr oval, clothed more with
stellate hairs beneath than with scales, usually glabrous
above at length: fr. rather large. Var. spinbsa, Dipp.
{E. spinbsa, Linn.). Spiny: lvs. linear-lanceolate or
lanceolate, scalj"" above and densely scaly beneath: fr.

smaller. L.B.C. 14:1339. B.R. 14:1156.

2. parvifdlia, Royle {E. Jap6nica, Hort.). Shrub or
small tree, to 20 ft., with erect stems and spiny, spread-
ing branches: lvs. elliptic-ovate or oblong-lanceolate,
crisped at the margin, usually with stellate hairs above,
glabrous at length, silvery beneath, lM-3 in. long: fls.

axillary, usually crowded on short lateral branchlets,
short pedicelled; perianth narrow, tube longer than

limb, whitish within, fragrant: fr. globose or nearly so,

densely silvery when young, pink when ripe, /^ in. long.
June. Himalayas, Japan. B.R. 29:51. Mn. 5:145. —Not
quite hardy North. Sometimes cult, under the name of
E. reflexa, which species, however, is evergreen. Var.
Japonica macrophylla is advertised, but probably does
not belong to this species.

755, Eichhornia speciosa (X 1-G).

BE. Branchlets with reddish or yelloivish hrown scales
and sometimes silvery besides: lvs. silvery white
beneath, often with f£iv brown scales.

c. Fr. juicy, scarlet-red or brownish red.

3. umbellata, Thunbg. Spreading shrub, to 12 ft.,

often spiny, with yellowish brown branchlets, often
partially silvery: lvs. elliptic or ovate-oblong, silvery-
scaly above, without brown scales beneath, crisped at
the margin, l>2-3 in. long: fls. yellowish white, fragrant,
axillary, 1-3 usually crowded on short lateral branchlets;
tube of perianth longer than the limb: fr. globose or
roundish oval, scarlet, 34->^in. long, erect, rather short-
stalked, clothed with silvery scales when young, ripen-
ing late in fall, while the similar E. parvifolia ripens
much earlier. May, June. Japan. A.G. 12:206. M.D.G.
1899:569.

4. multifldra, Thunbg. Spreading shrub, to 8 ft.,

spineless ; branchlets reddish bro^\Ti: lvs. elliptic or
ovate-oblong, with scales or stellate hairs above, often
glabrous at length, usually with few brown scales be-
neath: fls. 2-3, axillary, usually crowded on short lat-

eral branchlets; tube longer than the limb: fr. acid,
oval or roundish-oval, scarlet, }4-%m. long, erect or
nodding, with brown scales when young, ripening in
July or August, rarely later: pedicel as long as or some-
what longer than fr. May, June. Japan. M.D.G. 1899:
569. — Very variable species, and perhaps the former and
the following are only varieties of it.

5. 16ngipes, Gray {E. edtilis, Hort.). GouMi. Fig.
756. Shrub, to 6ft., withreddish hrown branchlets: lvs.

elliptic, ovate or obovate-oblong, with stellate hairs
above, usually glabrous at length, mostly with scattered
brown scales beneath, l-2^'o in. long: fls. 1-2, axillary, on
the lower part of the branches or on short branchlets,
yellowish white, fragrant; tube as long as the limb: fr.

pendulous, oblong, % in. long, scarlet, on slender pe-
duncles, much longer than the fr. ; fr. with brown scales
when young, ripening in June or July, of agreeable,
slightly acid flavor. April, May. Japan, China. B.M.
7341 (as E. multiflora). G.F. 1:499. G.C. 1873:1014.
Gng. 1:275, 277.

cc. Fr. rather dry, silvery white.

6. argentea, Pursh. Erect shrub, to 12 ft., spineless,
stoloniferous, with reddish brown branchlets : lvs. ovate
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or oblong-lanceolate, silvery on both sides, often with
scattered brown scales beneath, 1-3 in. long: fls. 1-3,

axillary, yellow within, fragrant: fr. oval or roundish
oval, densely clothed with silvery scales, short-pedi-
celled, J^-3^in. long. May, June. Canada, south to

Quebec, Minnesota, Utah. B.B. 2:467.

756. Elaeagnus longipcs (X3^).

AA. Jjvs. evergreen: usually flowering in fall.

7. macrophylla, Thunbg. Spineless shrub, to 6 ft.,

with silvery white branchlets : Ivs. broad-ovate or
broad-elliptic, on stout and rather long petioles, scaly
above, usually glabrous at length, silvery white beneath:
fls. axillary, with silvery and brownish scales outside;
tube companulate, abruptly narrowed at the base, as
long as limb. Japan.

8. piingens, Thunbg. Spreading shrub, to G ft., mostly
spiny, with brown branchlets : Ivs. oval or oblong, undu-
late and often crenulate at the margin, at length glabrous
above, silvery beneath, more or less interspersed with
brown scales, 2^ in. long: fls. in axillary clusters; tube
cylindrical, slightly narrowed at the base, longer than
the limb : fr. short-stalked, about ^in. long, with
silvery and brown scales. Japan. Var. Frederic! varie-
gita, Hort. Lvs. with yellow center and green margin.
Var. maculS.ta, Hort. With large yellow blotches. A.
G. 13:122. Var. Simoni, Hort. Lvs. rather large, ob-
long-elliptic, with few brown scales beneath or nearly
without. Var. Simoni tricolor, Hort. Lvs. like the
former, but variegated with yellowish and pinkish white.
Var. refl^xa, Hort. Branches spineless, elongated and
flexile : lvs. with scattered brown scales beneath. Var.
variegata, Hort. Lvs. margined yellowish white. Var.
aureo-variegS,ta, Hort., probably belongs here.

D. ferruginea, A. Rich. Spineless evergreen shrub, with
spreading hro^vn branches : lvs. with yellowish and brown
scales beneath

;
perianth with quiidrangiilar, abruptly con-

tracted tube : fr. long-stalked. Japan.

—

S. glabra, Thunbg.
Spineless evergreen shrub, with brown branches; lvs. shining
above, with yellow and brown scales beneath : perianth with
slender, tubular tube, gradually narrowed towiard the base,
twice as longas the limb: fr. short-stalked. Japan.

—

E. reflexa,

Morr. & Deene. (E. glabra X pungens). Evergreen shrub, with
brown branches: lvs. glabrous above, whitish beneath, densely
interspersed with yellowish and light brown scales, giving the
binder surface a bronzy golden hue : perianth with slender tube

:

fr. short-stalked. Japan.—£. reflexa, Hort.=E. pungens var.
or E. parvifolia. Alfred Rehdek.

EL.9)IS (Greek, olive), Palmdceee, tribe Coeoinecs.
Tropical spineless palms with pinnate foliage, of which
the best known is the Oil Palm of western Africa,
whose red fruits, borne in large clusters, yield the palm
oil of commerce, which is used in making candles and
soap. Young plants are grown for ornament in S. Calif.,

and under glass North. The other 6 species are from
tropical S. America. The genus is separated from Cocos
by the 1-3-seeded fruits, with 3 pores above the middle.

GulneSnsls, Jacq. Oil Palm. Stems stout, 20-30 ft.,

coarsely and deeply ringed : leaves 10-15 ft.
;
petiole

spiny-serrate; leaflets linear-lanceolate, acute, the same
color above and below. F.S. li:UB2. — JSlwis Guineen-
sis, from an early stage in growth, is one of the most
ornamental palms. Until it reaches several feet in

height it is a slow grower, consequently we do not see

much of it, except in collections. It does best iu a
warm temperature, although it will thrive in an inter-
mediate house. Seeds are always obtainable from sev-
eral of the large European houses. It is but little grown
as a commercial palm, as young plants do not show their
full character. Given same treatment as Areea hites-
cens, will grow well. This treatment includes night tem-
perature of 65° and plenty of water.

Jaked G. Smith, G. W. Oliver and W. H. Taplin.

ELSIOCAEPTJS (Greek, olive-fruit). Tiliiicece. This
genus includes a tender evergreen flowering shrub of
very distinct appearance. The creamy white petals,
charmingly fringed, the bright red sepals and pedicels,
and the mass of yellow stamens are the chief features.
The racemes contain 2-5 pendulous flowers, which are
about half an inch across, and fragrant. This plant was
once advertised by Pitcher and Manda, and may exist
in a few choice collections. The genus has about 50
species, all from tropical Asia, Australia and the Pa-
cific isles. In the tropics they are trees, with alternate,
rarely opposite lvs., which are entire or saw-toothed,
and in some species sparingly spotted with black be-
neath : fls. axillary, in racemes

;
petals glabrous or

silky: drupes oblong or globose.

grandi!16ru3, James Smith. A much-branched shrub,
about 7 ft. high under glass : lvs. considerably clustered
at the ends of branches, 3-6 in. long, broadly lanceolate;
petiole a fourth to 1 in. long, with a few distant saw-
teeth, or more or less round-toothed or wavy-margined:
sepals 5, red outside, white inside

;
petals 5. Java.

B.M. 4680.— Lvs. rather leathery, dark green above,
paler beneath. Warmhouse. Prop, by cuttings of nearly
ripened wood. Not common.
E. cyaneKS, Sims, named for its blue fruits (which are not

known in cultivation), has broader and less tapering lvs., with
more numerous teeth, and membr.anous texture, and the sepals
are white outside. Australia. B.M. 17:J7. W. M.

EL.ffiOC6CCA is all referred to Aleurites eordata.

ELaiODfiNDRON (Greek for olive tree, from the re-
semblance of the fruit to that of the olive) . Celastrhcece.
Perhaps 40 species of shrubs or small trees in tropical
countries, chieflj' in the Old World tropics. Lvs. simple,
entire or crenate, opposite or alternate, thickish, fre-
quently evergreen: fls. inconspicuous, greenish orwhite,
in axillary clusters; calyx 4-o-parted; petals 4-5, and
exceeding the calyx; stamens 4-5: ovary single, sur-
rounded by a fleshy ring: fruit a small fleshy drupe.
Certain plants which, before they had bloomed, were
referred to Aralia, are now known to belong to this
genus, representing a distinct natural family. Culture
of Aralia.

orientMe, Jacq. (Ar&lia Chabrieri, Hort.). A most
graceful and handsome plant,' with linear-lanceolate
alternate, shining, drooping leaves, 10-12 in. long, and
with a reddish rib. Madagascar, Mauritius. R.H. 1891,

p. 224. A.F. 10: 1041. -Holds its lower foliage well, or
throws out new foliage to take the place of that which
drops. In the early descriptions, the plant was said to
have pinnately compound lvs., but what were taken for
leaflets are really lvs. Still a rare and choice plant in
this country. Thrives iu either an intermediate or a
warmhouse. Prop, by single-eye cuttings in small pots,
kept rather warm. See, also, p. 87.

austrMe, Vent. Int. into S. Calif, from Australia, and
prized for its holly-like foliage. In its native habitat it

is a tree 30-40 feet high, producing useful close-grained
'n'ood- L. H. B.

ELAPHOGLCSSTJM. See Acrostichmn.

ELDER and ELDERBERRY. See Sambucus.

ELECAMPANE. Inula Selenium.

ELECTRO-HORTICULTURE is a term used by
Siemens to designate the application of the electric

light to the growing of plants. The term is an unfor-
tunate one, since the use of electric light is not an ap-
plication of electricity itself to plant-growing, but is

merely a device for securing illumination. Any strong
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artificial light hastens assimilation, and thereby causes
plants to grow more rapidly. The practical questions
to be considered are, therefore, the expense of using the
light and determining whether there are injurious ele-

ments in the spectrum of the given light.

The spectrum of the electric arc light is the spectrum
of carboa plus that of certain gases incident upon com-
bustion. The spectrum of the arc light is rich in rays
which lie beyond the luminous part, and these rays
are very injurious to most plants. These rays of the
ultra-violet part of the spectrum are eliminated by a
plain glass, so that when the electric light is surrounded
by a globe, or when the light is hung above the roof of

the greenhouse, the injuries are reduced to a minimum.
Long-continued experiments at Cornell University have
shown that each kind of plant behaves in its own way
in the presence of electric light. It is not possible to

propliesy what the results may be in a given species. A
few plants, as tomatoes, English cucumbers, and carrots,

seem to be very little affected either injuriously or bene-
ficially. Nearly all fiowers are hastened into bloom by
the influence of the light, and their colors are often
brighter than under normal conditions ; but in many
instances they do not last so long. The best results
are secured if the light is applied to the plant.? when
they have reached nearly or quite their full stature.
If applied very early in their growth, they tend to
make flowers before the plant has attained sufficient

size. In floriculture, therefore, the chief practical value
of the electric arc light seems to be its influence in
hastening the flowering of certain plants in dark cli-

mates, or when plants must be had for a definite sea-
sou. For instance, if the light is applied to Easter lilies

for a month before their normal blooming time, the
period of bloom may be hastened from four to ten days.
Lettuce has shown greater beneficial results from the

application of the electric light than any other plant
with which careful experiments have been made. Let-
tuce which receives light from the arc lamp for half of
each night may be expected to reach marketable size
from oue to two weeks before the normal crop.
As a rule, better results are secured when the light

runs only half the night. A common two-thousand
candle-power light has a marked effect on the growth of
many plants at a distance of sixty to even one hundred
feet. The incandescent light has a similar influence,
but not so marked. The incandescent or Welsbaeh gas
light is also capable of hastening the growth of plants.
As now understood, the application of the electric

light to the growing of plants is a special matter to be
used when the climate is abnormally cloudj^ or when it

is desired to hasten the maturity of crops for a particu-
lar date. Only in the case of lettuce has it been proved
to be of general commercial importance; and even with
lettuce, it is doubtful if it will pay for its cost in cli-

mates which are abundantly sunny. For the literature
of the subject, consult the publications of the Experi-
ment Stations of Cornell University and of West Vir-
g'lii'i- L. H. B.

ELEOCHABIS (Greek-made word, meaning delighting
in marslies). Cyperdeece. Rush-like native plants,
mostly of low, wiry growth, and commonest in marshes
and on muddy shores. They are mostly perennial. The
culms are simple, terete or angular, bearing a spherical
or oblong head of inconspicuous fls. : Ivs. usually re-
duced to mere sheaths. They are interesting for the
borders of ponds, and are very easy to naturalize. Three
species have been' offered by collectors : E. equisetoides,
Torr. A shore plant, with terete hollow culms 2-3 ft.

high, and cylindrical heads about the thickness of the
culm; resembles horse-tail (Equisetum). E. aciculiris,
R. Br. Hair-like. 6 in. high, making grass-like mats. E.
ovata, R.Br. Culms nearly terete, 12 in. high: head glo-
bose or ovate.

L. H. B.

ELEPHANT'S EAR is a name for Begonias. The
Elephant-Ear Caladiura is a Colocasia.

ELEPHANT'S FOOT. Testudinaria.

ELETTAEIA (native name). Scitaminctcece . Differs
from Amomum in technical characters, as in the slender
tube of the perianth, the presence of internal lobes in

34

the perianth, and the filaments, not prolonged beyond the
anther. Perhaps only 2 species, although more have
been described. E. Cardamdmum, Maton, affords the
small Cardamons of commerce, which are the dried
capsules, and which are used in medicine. The large or
China Cardamons are from species of Amomum. The
Cardamons of Nepal and Bengal are Amomum; those of
S. India are Elettaria. The Elettaria is native to India,
but is cult, in Jamaica, and it will no doubt thrive in
parts of S. Pla. Plants have been offered by Reasoner
Bros. The Cardamon plant grows 5-10 ft. high, bearing
an erect, jointed, closely sheathed stem, and lanceolate
acuminate entire nearly sessile Ivs. often 2 ft. long; fls.

purple-striped. It is said to prefer shade and a moist
soil. In three or four years plants give full crops,
but they become more or less exhausted after bearing
three or four crops. Prop, by dividing the roots and
by seeds. Under glass, handled the same as Alpinia.

L. H. B.

ELEUSlNE (Greek, MTeusis, the town where Ceres,
the goddess of harvests, was worshipped). Graminece.
CkabGkass. YaedGkass. Coarse, tufted annuals, with
the stout unilateral spikes digitate at the apex of the
culm. Spikelets several-fid. ; arranged in two rows
along one side of a continuous rachis, rachilla articulate
above the empty glumes : fls. perfect or the upper one
staminate: grain loosely enclosed by the fl. -glume and
palet. Species 5 or 6 in tropical regions of the Old

World. Some are valued as
cereals in Africa, India, and
some other eastern coun-
tries. For E. ^gypt'iaca,
see Dacfi/loctenium..

kS ^ M S M M fndica, Geertn. Dog's
(J 3 K » # B Tail. Wire Grass. Fig.7o7.

Erect, 2-4 ft. high ; culms
ascending, flattened : spikes
5-7, about 2-4 in. long, digi-

tate, often with one or two

757. Eleusine Indica.

lower down : spikelets 3-6-

fld. Blooms from June to
October.— A very common
grass in cultivated fields

and dooryards in the South,
often troublesome as a weed
on lawns.

corac&na, Geertn. Afri-
can Millet. Fig. 758. Erect,
2-4 ft high, closelj' related to and much resembling £'.

Indica. Can be distinguished from it by its stouter
habit, shorter, broader and larger spikes. — Cult, in
India, China and Japan for the grain. Beer is brewed
from the grain in Abyssinia. In cult, in America as
an ornamental grass. Coracaua means "of the crows."

Barcinon^nsis, Costa. Culms tufted, 6 in. to I'ft.

high: leaf-blades short, about one-sixteenth of an in.

758. Eleusine coracana.

(X M.)
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759. Winter bud of

Elodea. Nat. size.

wide, obtuse at the apex: spikes broad, 2-4, digitate,
1-lK in. long; spikelets closely imbricate, 5-fld.— Int.
into Amer. on ballast, and in cult, as an ornamental
P''*'^*- P. B. Kennedy.

ELEUTHEEOCdCCTTS (Greek, eletUheros, free, and
Jiokkos, kernel; the seeds are easily detached from
the flesh). AraliAcew. Ornamental hardy shrubs, with
numerous erect, spiny stems, rather
large, digitate Ivs., inconspicuous
greenish fls., and black berries in
umbels. They prefer a somewhat
moist and rich soil, and are well
adapted as single specimens on the
lawn or in borders of shrubberies
for the handsome bright green foli-

age. Prop, by seeds and root-cut-
tings. Three species in E. Asia,
with alternate, long-petioled, digi-
tate Ivs. : fls. small, greenish, polyg-
amous-dicecious, 5-merous, pedi-
celled, in terminal, peduncled um-
bels: berry roundish oval, black,
shining, 5-seeded.

senticdsus, Maxim. Shrub, to 15
ft., the branches densely covered
with slender spines: Ifts. 5, rarely
3, oblong, usually narrowed at the
base, acute, sharply and doubly ser-
rate, sparingly hispid above, with
bristly hairs on the veins beneath,
4-6 in. long: fr. about M in. high. July. N. China. Gt.
'^^•"'^'' Alfred Rehder.

ELIOT, JARED, author of the first American book on
agriculture, was born November 7, 1685, and died April
22, 1763. He was the grandson of John Eliot, the "apos-
tle of the Indians," and was pastor at Killingworth,
Conn., from October 26, 1709, until his death. He was a
botanist, and the leading consulting physician in New
England. He introduced the mulberry tree into Con-
necticut, wrote an essay upon the silkworm, and dis-
covered a process of extracting iron from ferrugineous
sands. His "Essays upon Field-Husbandry," begun in
1748, formed the first American book devoted exclu-
sively to agriculture. It is now extremely rare. He was
a high-minded, progressive and useful citizen. Many
of his sermons were separately reprinted. Jared Eliot
and Samuel Deaue were among the few agricultural
writers of note in the period before American horticul-
ture was considered distinct from agriculture. Yf. M.

ELLI6TTIA (after Stephen Elliott, South Carolina's
early and excellent botanist. For a fine portrait and
sketch of him, see G.F. 7:204-206). Sric&cea. A genus
allied to Rhododendron and Ledum, with three species,
of which the most interesting is an extremely rare na-
tive southern shrub, with delicate white flowers, an
inch in diameter, composed of 4 slender petals, and
borne in racemes 6-10 in. long. John Saul once adver-
tised it, and P. J. Berckmaus, of Augusta, Ga., still culti-

vates it. The two Asiatic species are inferior in size
and beauty of flowers. Important generic characters
which distinguish this genus from Leiophyllum and
Cladothamnus are : flowers terminal, racemose; petals
3-5, entire : anthers 4-10, opening by irregular cracks

:

ovary 3-5-celled.

racemfisa, Muhl. Shrub, 4-10 ft. high, branches slen-
der: Ivs. alternate, oblong, acute at both ends, glandu-
lar-miicronate, entire, thin, membranoiis, 3-4 in. long,
1-lM in. wide; petioles slender, grooved, hairy, about 1
in. long: calyx lobes 4, short, rounded: stamens 8 : fr.

unknown. Wet, sandy woods of S. C. and Ga. G.F. 7:

205- W. M.
The plants formerly offered by John Saul were incor-

rectly named, and he refunded whatever amount had
been charged for all plants sold by him. They proved
to be Sttjrax grandiflora. The only plants now known
to exist are a few specimens collected by the writer, in
company with Dr. Asa Gray in 1873, in a patch in
Columbia county, Ga., which covered an area of about

3 acres. This was afterwards cleared, and not a vestige
of EUiottia remains. A small patch is said to exist in
Edgefield county, S. C, near the city of Augusta, Ga.,
but all my efforts to find it have failed.
The only plants which the writer has ever been able to

propagate came from suckers. A few of these were sent
to the Arnold Arboretum and to Kew Gardens. No seed
has ever been produced upon our specimens, which are
now 15 feet high. p. j. Berckmans.

ELM. See Ulmtis.

£L0D£A (Greek, marshy). HydrocliaridHcece. This
genus contains perhaps 9 species of aqnatic herbs, in-
cluding the Ditch-moss, an interesting hardy perennial
plant found in slow streams and ponds nearly through-
out North America, except the extreme north. It is

particularly desirable for home and school aquaria. It

is a slender, wholly submerged plant, with branching
stems 4 in. to 3 ft. long, according to the depth of the
water. The pistillate fls. are raised to the surface by
their long calyx tubes, and float there. The minute
staminate fls., which are rarely seen, commonly break
off below, rise to the surface, float about, open, and
shed their pollen. The fruit ripens below the surface,
and the seeds rise. This plant is now found abundantly
in Europe, being sometimes known in England as
"Babington's Curse," from the man who introduced it.

It reached England in 1841 and choked up many canals
and waterways, notably the Cam. It was very abundant
in 1852 and 1853, but declined in the next few years.
Ducks, geese and swans are fond of it, and render great
service in getting rid of it. It can be used for manure
where it grows in sufficient quantities. Like many other
water plants, it makes heavy buds in the fall (Fig. 759),
which drop to the bottom and grow in the spring.

Canadensis, Mich. {Andcharis Canadensis, Planch.
A. Alsindstrum, Bab.). Water-weed. Ditch-moss.
Water Thyme. Water Pest. Lvs. in whorls of 3 or 4,

or the lower ones opposite, linear, minutely toothed or
not, 2-7 lines long, Si-2 lines wide : fls. white ; calyx
tube of the pistillate fls. 2-12 in. long; spathes 5-7 lines
long. B.B.1:93. w. M. Tricker and W. M.

ELODES. See Sypericum.

ELSHOLTZIA (John Sigismund Elsholtz, author of
an unpublished Flora Marcica, the MS. of which is in
the Royal Library, Berlin) Lahldta^. Herbs or under-
shrubs, in temperate and tropical Asia, with fls. in

spikes: calyx tubular, 5-toothed ; corolla oblique or 2-

lipped, the upper lip 4-toothed in the typical species
(described below), the lower longer and entire or some-
what crenulate ; stamens 4, separated. One is in the
Amer, trade.

cristata, Willd. Pig. 760. Twelve to 18 in. high, with
opposite, petioled, ovate-oblong toothed lvs. and small,
light blue fls. in crowded, more or less 1-sided spikes:
calyx enlarging in fr. Asia. B.M. 2560. —Hardy annual,
with very aromatic foliage and attractive, upright
habit. Said to be a good bee plant. l. jj, b_



ELTBIUS ENCEPHALARTOS 529

flLYMirS (Greek, rolled up or enveloped). Gra-
minew. Lyme Grass. Wild RrE. Erect perennial
grasses, with flat or convolute Ivs. and closely-fld. termi-
nal spikes: spikelets 2-6-fld., often long-awned, the up-
permost imperfect, sessile, in pairs (rarely inS's or 4's),

at the alternate notches of the continuous or articulate
rachis, forming terminal spikes; empty glumes acute
or awn-pointed, persistent and subtending the fls.

like an involucre. Species about 20, in the temperate
regions of Eu., Asia and N. Amer. For E. Hystrix, see
AspereUa,

areniriua, Linn. Sea Lyme Grass. Stout, coarse
perennial, 2-8 ft. high, with strong, creeping rootstocks

:

Ivs. long, rigid, smooth: spikes dense, terminal, G-12 in.

long; spikelets about 1 in. long and .S-i-fld. — One of the
best grasses known for binding the drifting sands of
our Atlantic and Pacific coasts, especially when com-
bined with Beach Grass (seeAmmophilaarenaria). The
seed is also used by the Digger Indians for food.

Canadensis, Linn. Canada Lyjie Grass. Terrel
Grass. Eather stout, smooth perennial, 3-5 ft. high,
with broad, flat Ivs. G-12 in. long : spikes 4-9 in. long,
esserted, nodding ; spikelets very rigid, 3-5-fld. : fl.-

glnmes long-awned. Com-
mon in low thickets and
along streams in rich, open
woods throughout the
country. — Cult, as an
ornamental plant. Var.
glaucifdlius, Gray {H.
glaticifdlius, Hort.), is

pale and glaucous through-
out, with usually more
slender awns. Cult, as an
ornamental grass.

condens^tuSjPresl.Giant
Rye Grass. The largest
of the native Rye Grasses,
growing to the height of
5-10 ft. : culms in dense
tufts, stout : spikes 8 in.

to 1}4 ft. long, very vari-
able, compact or inter-

rupted, bearing branching
clusters of spikelets at

each ,ioiut. Common in
the Rocky mountain re-
gions and the Pacific slope.

—Useful for binding the
loose sands on railway
banks. Cult, as an orna-
mental grass.

glaiicus, Regel. A glau-
cous-leaved, dense, cespi-

tose, hardy perennial grass
3—i ft. high, with very
short, smooth Ivs. and
erect, elongated spikes :

spikelets in 2's, erect,

usually 5-fld., densely vil-

lous - pubescent, short-
awned. Turkestan. — Rare-
ly in cult, as an ornamen-
tal grass, p. B. Kennedy.

EMtLIA (perhaps aper-
sonal name). Compdsifce. ^ ^

Herbs, perennial or an- *£,^^

nual : related to Senecio, * ^ ,

but always without rays:
heads rather small, the in- 751 Emiha flammea
volucre very simple and «.^ i i v 1

cup-shaped, with no small
outer scales; akenes with 5 acute ciliate angles: florets
all perfect. A dozen or more species have been de-
scribed from Africa, tropical Asia and Polynesia. One
species in common cult.

ilammea, Cass. (E. sar/ittAta, DC. JB. sonchifdlia,
Hort., not DC. JJ. sonchifdlia, Linn., var. sagitt&ta,
Clarke. Cacdlia coccinea, Sims, B.M. 564. C. son-
chifdlia, Hort., not Linn. C. sa-gittilta, Vahl. Se-

necio sagittdtus, Hoffm,). Tassel Flotter. Flora's
Paint Brush. Pig. 761. A neat annual, erect, 1-2 ft.,

glabrous or sparsely hairy, the long stems terminated
by clusters of small scarlet (golden yellow in the form
called Cacdlia lutea, Hort.) heads: Ivs. lance-oblong or
ovate-lanceolate, clasping the stem, remotely crenate-
dentate: involucre scales much shorter than the florets.

E. Ind., Philippines.— This much-named annual is one
of the commonest garden flowers. It is of the easiest
culture in any good soil. Blooms from July until frost,

if sown as soon as weather is settled.

E. purpilrea, Cass. (E. sonchifolia. DC, not Hort. Cacfl-lia

sonchifolia, Linn. Senecio sonchifolia, Moench). Radical Ivs.

often more or less lyrate, stem Ivs. broader and clasping, the
heads fewer in the cluster and the involucre scales nearly as
long as the florets. Apparently not in cult, in this country.

L. H. B.

£NCl)LIA (meaning obscure). Cotnpdsiice. About 20
species of American herbs, chiefly western, often woody
at base. The following was introduced by Franceschi,
Santa Barbara, Calif., and has fls. 23^ in. across, with
yellow rays and a black disk. Has probably never been
tried in the East.

CaliJamica, Nutt. Woody at base, 2-4 ft. high,
strong-scented, rather hoary, or becoming green : Ivs.
1-2 in. long, ovate to broadly lanceolate, usually entire,
indistinctly 3-ribbed from the base, abruptly stalked:
rays numerous, 2-4-toothed : seeds obovate, with long,
silky hairs on the callous margins and a shallow notch
at the tip.

EMMENANTHE (Greek, enduring flower; the per-
sistent corollas retain their shape when dry like ever-
lasting flowers). ITydrojihylldcew. Half a dozen an-
nual herbs from western North America, of which the
most interesting species was introduced to cultivation
in 1892, under the name of California Yellow or Golden
Bells. It grows 9-12 in. high, forming bushy plants,
each branch loaded with broadly bell-shaped, pendulous,
unwithering flowers, about half an inch long, of creamy
yellow. The general effect of a branch suggests the
lily-of-the-valley, but the foliage is pinnatifld. The
lasting character of the fl. distinguished the genus from
its allies, the nearest of any garden value being Pha-
celia. Corolla lobes 5 ; stamens 5; style 2-cut. The spe-
cies named below belongs to a section of the genus,
with calyx lobes broader downward, and coarselj' pitted
seeds. AH the others have the calyx lobes broader up-
wards and the seeds more or less wrinkled transversely.

pendulifldra, Benth. California Yellow or
Golden Bells. Somewhat sticky, with long or short,
soft hairs: Ivs. -pinnatifid, lobes numerous, short,
somewhat toothed or sharply cut: ovules about 16:

seeds 1 line long. Calif. G.C. III. 11:339. W. M.

EMPfiTKTTM (Greek, en, in, petros, rock
;

growing
often on rocks). jEmpetrdcece. Crowberky. Evergreen,
hardy, prostrate or creeping, heath-like shrubs, with
small, crowded Ivs., inconspicuous purplish fls., and
globose, red or black, edible berries. They grow best in
moist, sandy or peaty soil, and are especially handsome
for rockeries. Prop, usually by cuttings of nearly rip-

ened wood in late summer under glass. One species
through the northern hemisphere in mountainous and
arctic regions, also in S. America. Lvs. generally lin-

ear, thick, alternate : fls. dioecious, small, 1-3 axillary,

nearly sessile, 3-merous: fr. a 6-10-seeded drupe.

nigrmm, Linn. Lvs. linear to linear-oblong, glabrous
or nearly so, entire, /^6-M in. long : fls. purplish : fr.

black, about one-fifth in. in diam. Var. purpiireum. DC
Fr. red. Arctic and boreal N. Am. Var. riibrum, DC (11.

rubrum, Vahl). Young branches and margins of lvs.

villous, hence the plant grayish green: fr. red. Antarc-
tic S. Am. B.R. 21:1783. Alfred Rehder.

ENCEPHALARTOS (Greek, en, within, kepliale, head,
and alios, bread; alluding to the bread-like interior of

thetrunk). Ci/caddcece. Grand cj'cads from tropical and
southern Africa, grown chiefly for their splendid ever-

green foliage. Nineteen or less species. The finest pic-

ture of an Encephalartos in any American periodical is

probably that in Garden and Forest 4:209, acoompany-
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ing au article from William Watson, of Kew, whose re-

marks are here condensed. These plants are specially
suited for large 'conservatories, the fronds being not
easily injured. They should succeed outdoors South.
Home of the Kew specimens must be nearly a century
old. The trunks of some kinds grow only a few inches
in many years. The specimen illustrated had a stem 5

ft. in circumference, nearly 3 ft. high, and crowned by
107 leaves, each 3 ft. long, and rigid. A whorl of new
leaves is produced each year, the latest one having 34
full sized leaves. The whole head was about TH feet in

diameter. Most kinds prefer a sunny, tropical house,
but U. brachi/phyUus and perhaps others may be grown
in a cool greenhouse if kept a little dry in winter. The
cones are always interesting and often very decorative.
Those of JS. viUosus are twice as large as a pineapple,
orange-yellow, half-revealing the scarlet fruits.

Cyoads are propagated by seeds ; also by offsets or

suckers. They are slow-growing, except in very warm
houses. They like a strong, loamy soil. While making
new growth they need plenty of water. See Cycas. The
woolliness of the stem and leaf-segments varies with the
age of the plants and of the leaves.

The pith and central portion of the cones of some
species form an article of food among the Kafiirs, hence
the common name of Kaffir Bread. The most widely
known species in cultivation are IJ. viUosus, E. Alien-
steinii and E. piingens. Though very handsome Cycads,
they are by no means popular.
Some other Cycads frequently produce seed in con-

servatories, but Encephalartos seldom does, and plants
are, therefore, usually imported. Dry trunks, weighing
frequently from 50-75 pounds, have been received from
South Africa. They often remain dormant for a year or
more, and do not make ornamental specimens for two or
more years.
In the following descriptions "rachis" refers to the

midrib of the leaf on which the leaflets or segments are
borne, and "petiole" means the portion of the leaf be-
low where the leaflets begin.

A. Leaflets toothed (sometimes entire in No. 1).

B. Petiole 4-angled : foliage glaucous, i. e., covered with
plum-like "bloom."

1. h6rridus,'Lehm. Trunk woolly or not: leaflets op-
posite or alternate, lanceolate, mostly entire, sometimes
toothed. Var. glaiica is presumably more glaucous than
the type. B.M. 5371.

BB. Petiole sub -cylindrical ; foliage 7iot glaucous.

C. Leaves dark green: trunk not woolly.

2. Altensteinii, Lehm. Leaflets mostly opposite, lan-

ceolate. B.M. 7162-3. G.C. II. 6:392, 393, 397; III.

2:281; 12:489-93.

cc. Leaves light green: trunk woolly.

3. villosus, Lehm. Leaflets opposite or alternate,

linear-lanceolate. B.M. 6654. R.H. 1897:36. G.C. II.

1:513; 3:400; 7:21; 13:181.

AA. Leaflets not tootlied [except in young Ivs. of JYos. 8
and 9, and also in No. 1).

B. Foliage glaucous,

i. Lfihmanni, Lehm.(Ci/casi^/!»iaHKi,Hort. ). Trunk
not woolly: rachis and petiole obtusely 4-angled; leaf-

lets nearly opposite, narrowlv or broadly lanceolate,

rarely 1-toothed. Gt. 1865:477.'

BB. Foliage not glaucous.

c. Apex of leaflets mostly obtuse, pointless.

5. longiJ61ms, Lehm. Trunk not woolly, at length
tall: rachis and petiole 4-cornered but flattish above:
lowest leaflets often 1-3-toothed, margin somewhat revo-
lute : wool soon vanishing from the rachis and leaflets.

Var. revoliitus, Miq., has the margins more distinctly
revolute. Var. angustifolius has narrower, flat leaflets.

Var. Hookeri, DC, has narrowly lanceolate leaflets, not
glaucous but intense green, and rachis not woolly. B.M.
4903, erroneously named F. Caffer, is referred to this

place by a recent specialist, though the leaflets are dis-
tinctly pointed in the picture.

cc. Apex of leaflets always strong-pointed.

D. Form of leaflets linear.

E. Margin of leaflets revolute.

6. sycadiJolius, Lehm. (F.Friderici-Guiliilmi, hebm.
F. cyccidifdlius,YaT. Friderici-Guili6lmi, Rod.). Trunk
woolly at first ; rachis and petiole ashy-pubescent: leaf-
lets opposite and alternate, linear. I.H. 29:459. G.F.
4:209.

EE. Margin of leaflets not revolute.

7. piingens, Lehm. (Zclmia jnlngens, Ait.). Rachis
and petiole glabrous : leaflets long-linear, dark green,
rigid, flat, striated beneath. Var. glaiica is also sold.

DD. Form of leaflets lanceolate.

E. Eachis glabrous.

8. C&fier, Miq. (B. Cdffra, B-ort.). Petiole 3-angled:
leaflets alternate, narrower at the base, twisted, the
younger ones with 1 or 2 teeth. R.H. 1869, p. 233. Not
B.M. 4903, which is F. longifolius, var. Hookeri.

EE. Rachis spidery-pubescent.

9. CAJSer, var. brachyphyllus, DC. (F. brachyphyllus,
Lehm. ) . Rachis and blades of the lower leaflets spidery-
pubescent : male cones sessile instead of peduncled.
The pinnfe are erect, and longer and narrower than in

F. Caffer.
W. M., P. J. Bekckmans and W. H. Taplin.

ENCHOLtEIUM. Consult Tillandsia.

ENDIVE {Cichdrium Fndlvia), Compdsitm. See
Cielioriiim. During summer and fall, well-blanched
heads of Endive may be found in all our large city
markets, and are appreciated to some extent, especially
among the foreign part of our population. We seldom
see Endive in American home gardens, or in small
local markets. In the absence of lettuce during the lat-

ter part of the season, Endive serves as an acceptable

762. Green Curled Endive tied up for blanching.

salad, and is well worthy of greater attention than it re-

ceives, especially as it is of easy culture. Select any
ordinary good garden soil. Sow seed thinly in drills,

which need not be more than a foot apart, but thin the
plants promptly to about the same distance in the rows,
and keep free from weeds, and also well cultivated and
hoed. When the plants have attained nearly their full

growth, gather up the leaves and tie them lightly at
their tips (Fig. 762). In from two to three weeks' time,
according to weather conditions, the heart will blanch
beautifully, and the plant should then be promptly used
or marketed, as decay sets in soon after this stage of
development. The blanching may also be done by
slipping a large-sized but short tile or piece of tile over
each plant, after the leaves are gathered up and held
closely together.
The varietal differences are slight, and consist mostly
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In variations of form of leaves. The standard variety

grown in America is called Green Curled. In European
catalogues we find a number of varieties listed and de-

scribed. Among them Moss Curled, Rouen, and Broad-
leaved are the most popular. t. Gbeinek.

ENEMIES. This word is found increasingly useful
to include the work of Insects and Diseases, which see.

Also consult Sprayiiiij and Tools.

ENKIANTHUS (Greek words, referring to shape of

the Andromeda-like flowers). Also written Enki/an-
thus. JiricHcew. A genus of 5 species of shrubs, allied

to our familiar Andromeda, Zeuobia and Pieris (the

last of which it most resembles in habit), and dis-

tinguished from these genera by the obtuse anthers, 2-

horned at the top on the back, and long pores : seeds
3-5-winged. China, Japan and Himalayas. E.Japonicus
is very showy in autumn, with its brilliant yellow foli-

age more or less marked with red, and its strongly con-
trasting black berries. In early spring it bears numer-
ous umbels of Andromeda-like fls. Pot-grown plants
are obtained through dealers in Japanese plants. The
species is hardy as far north as Washington, D. C, and
perhaps farther. Enkianthus is a genus of glabrous
shrubs: brauchlets somewhat whorled : buds furnished
with deciduous bracts: Ivs. stalked, leathery and ever-

green or membranous and deciduous, entire or minutely
toothed: ils. in terminal umbels, white, rosy or scarlet,

drooping or merely nodding; calyx small, 5-cut; corolla

urceolate or broadly bell-shaped, with 5 spreading or
reflexed lobes ; stamens 10: ovary 5-celled. Four kinds
are grown abroad under glass. Equal parts of loam and
peat, and careful potting, are advised. Prop, by cuttings

of ripe wood, inserted under glass in spring without
heat; also, by layering out of doors.

JapbniciiB, Hook. Lvs. crowded at the ends of branch-
lets, lK-2 in. long, short-stalked, obovate when young,
ovate when older, acute, serrulate, deciduous: fls. droop-
ing, pure white

;
pedicels 8 lines long, glabrous ; corolla

globose, with 5 sacs at the base, a conliracted mouth, and
5 small, revolute lobes : capsule narrow, erect. Japan.
B.M. 5822. R.H. 1877, p. 467. G.C. III. 21:357.

E. caTnpanuldtus, Nicholson. Fls. axillary, drooping, in
short racemes, dark red throughout, without sacs at the base;
pedicels sometimes minutely hairy, 6-9 lines long ; corolla 4
lilies across, with 5 erect lobes. In the forests of Jap.^n some-
times 30 ft. high. Has brilHant foliage. Northern Jap. B.M.
7059.— -E. Simaldicus, Hook. Lvs. 2-3 in. long, narrower above
the middle and more tapering than in E. Japonicus, and aeuter
at the base, pubescent beneath when young: Us. drooping, 6-14

in an umbel; pedicels hairy ; corolla dull yello\vish red, streaked
brighter ued, without sacs at the base, and erect lobes. B.M.
Weo. R. H. 1888, p. 512. The bright red petioles and leaf-mar-
gins are possessed to a lesser degree in the next species, but
this has yellowish pedicels and the next species red ones.

—

E. quiiiqueflbrus , Lowe. Lvs. longer petioled than in the rest,

oval, and more abruptly pointed: calyx colored like the corolla
instead of green, as in the other kinds; fls. drooping, scarlet,

sometimes white at tips, with 5 sacs, which are shorter than in

E. Japonicus. R.H. 1849:221. B.M. 1049. G.C. III. 21:357. B.R.
11:884-5. The buds are particularly interesting. W. M.

ENTADA (a Malabar name ) . Leguminbsm. A genus
of 13 species of tropical, woody, spineless climbers, with
bipinnate lvs. White fls., in spike-like racemes. One
kind has lately been introduced from the West Indies to

the southern states. It makes a quick growth. Petals
free or slightly cohering, valvate : stamens 10, free, ex-

serted: anthers crowned with a deciduous small gland:
ovary many-ovuled. The lvs. often bear tendrils. Some
of the species yield "Sea Beans" (G. F. 7:503).

polystichya, DC. At length tendril -bearing : pinn»
in 4-6 pairs: Ifts. in &-H pairs, oblong, rounded at apex:
racemes in terminal panicles: pod oblong, straightish.

Trop. Amer.

ENTEL£A (Greek, complete; the stamens all fertile,

a distinguishing feature). Tili(lce(e. Perhaps 3 species
of trees from New Zealand and Tahiti. The following is

said to be an extremely fast grower in S. Calif., and is

cult, abroad under glass, but, from the picture cited, it

seems not worth the space in northern greenhouses.
Lvs. 5-nerved, stellate-pubescent: fls. white, in terminal

cymes; sepals 4-5; petals 4-5; stamens numerous, free:
ovary 4-6-celled; cells many-ovuled : style simple.

arborfiscens, R.Br. Attaining 30 ft. : the heart-shaped
outline of the leaf broken on each side, about two-thirds
of the way toward the tip, by a projection J^in. long or
nearly as long as the tip of the leaf: lvs. 6 in. long, 4 in.

wide, doubly serrate. New Zeal. B.M. 2480.—Int. by
Franceschi.

EKTEEOLdBIITM (meaning not oljvious). Lefju-
niindsw. Six species of tropical trees, of which 2 have
been introduced into S. Calif. Unarmed: lvs. bipinnate:
fls. gi-eenish, in large heads or clusters; corolla 5-

toothed; stamens any number up to 10, purple or white.

A. Pod bent back hi a complete circle.

cyclocArpum, Griseb. Pinnas in 4—9 pairs: Ifts. in
20-30 pairs, unequal-sided, oblong, pointed. Cuba,
Jamaica, Venezuela.

AA. Pod forming half or two-tliirds of a circle.

Timhotiva, Mart. "A truly magnificent tree, with,

shining bark and spreading head, sure to become popu-
lar in the South. Hardy at Naples, ItaXj ."— Franceschi.

E0M£)C0N (Greek, eastern poppy). Papaver&cece.
A rare, hardy herbaceous perennial plant with white
fls., destined to no great popularity, but interesting to
lovers of hardy borders. Hooker writes: "A beautiful
monotypic genus, intermediate between Stylophorum
and Sanguinaria, differing from both in the scapose
habit, racemose fls. and sepals confluent in a mem-
branous, boat-shaped spathe, and further from Stylo-
phorum in the form of the lvs. and color of the fls., and
from Sanguinaria in the-four petals and elongate style."

The plant is hardy with Woolsou at Passaic, N. J.

chionantha, Hance. Rootstock creeping, ascending,
full of yellow sap: lvs. all from the root ; stalks twice
as long as the blades ; blades 3-6 in. long, heart-shaped,
concave, broadly sinuate, rounded at the apex, bright
pale green above, almost glaucous beneath; scape 1 ft.

high, reddish: fls. 2 in. across, white; petals 4. Spring.
China, not Japan. B.M. 6871. w. jj.

EOPfiPON. See Trichosanthes.

£FACBIS (Greek-made name, upon the summit;
referring to their habitat). JSpacriddcece. About 25-30
heath-like shrubs of Australia, New Zealand, etc., of
which half a dozen or less are grown as cool green-
house pot-plants. Lvs. small and entire, usually sharp-
pointed, sessile or short-stalked, scattered or sub-oppo-
site: fls. small and axillary, short-stalked, the flowering
stems being elongated leafy spikes. The fls. are regu-
lar and perfect ; calyx bracteate ; corolla tubular, 5-

toothed, white or shades of purple and red ; stamens
5 : ovary 5-Ioculed, ripening into either a fleshy or cap-
sular fruit. Distinguished from Ericas by the bracteate
or scaly calyx, and the anthers opening by slits rather
than pores. In the Old World, Epacrises are prized by
those who grow heaths, and many good varieties are
known. They bloom in early spring or late winter. The
varieties of i'. impressa may be flowered for Christmas

;

perhaps others may be so treated. A carnation house,
50°-55°, suits them well. There are double-fld. forms.
The most important to the horticulturist are:

impressa, Labill. Three ft., erect, twiggy, downy;'
lvs. horizontal or deflexed, narrow-lanceolate and sharp:
fls. rather large (often 3^ in. long), tubular, pendent, on
very short stalks, red or white. B.M. 3407. There are
many forms: var. parvi£16ra, Lindl., B.R. 25:19; E.
com/jOTO(M?a,Lodd., with broader fls., L. B.C. 20:1925;
E. cerwflbra, Grab., B.M. 3243 ; JS. nivdlis, Lodd.,
snow white, L.B.C. 19:1821, B.R. 18:1531; H. variab-
ilis, Lodd., blush, L.B.C. 19:1816; longifldra, Cav.
(i'. minidta, Lindl. JE. grandifldra, Willd.). .Stems
woolly, straggling : lvs. ovate-pointed or cordate-
pointed, sessile or nearly so, many-nerved : fls. long
(nearly 1 in.), red at base and white at the limb, cylin-

drical. B.M. 982. B.R. 31:5. -Handsome. Var. spl6n-
dens, Hort., has brighter colors.

acuminata, Benth. Lvs. ovate, acuminate, clasping,
ascending: fls. small, red, the corolla tube not much
exceeding the calyx.
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purpurAscens, R. Br. Lvs. ovate-acuminate, trough-
shaped, tipped with a long curved point or spine : ils.

short, the calyx nearly equaling the corolla, white or
pinkish. There is a double-fld. form. L.B.C. 3:237.

G.C. II. 5:340. — Probably identical with JE. pulchella,
Cav.

obtusifdlia, Smith. Lvs. small, elliptic or linear, thick
and obtuse : tls. sniaU, white, the spikes more or less

one-sided. L.B.C. 3:292.

Other trade names are E. ardentissima. Fls. crimson.

—

E.
hyacinthiflbyxt, vjir. candidissima, wliite, early, and var. h'cl-

gens^ pink.—^. hybrida supei'ba is merely a catalogue name for
mixed kinds of Epacris.—£. rubella. Fls. bright red.

—

^. sal-
TTibnea. L. H. B.

The genus Epacris (though perhaps not as well known
as the Ericas, with which they are usually grown, re-

quiring the same culture) furnishes the cool greenhouse
with some of the most beautiful hard-wooded flowering
plants known, the fls. embracing a good range of color.

Where a good variety of these plants is grown, the
flowering period extends from the end of January to the
end of April. After flowering, the upright or bushy
species should receive whatever pruning may be neces-
sary to secure a well-shaped plant, while the pendulous
varieties will require the shortening of only the strong-
est branches to induce a more even growth. If neces-
sary, potting should be done at this time, and those
which do not need repotting should have the drainage
of their pots made perfect, as a water-logged condition
of the soil is fatal to these plants. The soil best suited
to them is two parts good fibrous peat, one part leaf-

mold, and one part silver sand. In potting, small
shifts shoiild be given and the soil pressed as firmly as
possible in the pots. After potting and pruning, the
plants should be placed in a temperature of 60-65°, and
syringed on all fine days to eucoui'age fresh growth.
During the summer they should be placed outside, in a
position where they would receive some shade during
the hottest part of the day, and the pots should he
plunged in ashes or other non-conducting material.
Careful watering is necessary at all times with these
plants. If allowed to become dry, they will lose their
lower lvs., which spoils their appearance; at the same
time a saturated condition of the soil is fatal to them.
Though they may be propagated by seeds, the use of cut
tings of the young growth is more expeditious. These
should be about 1 inch in length and the tip ends of
the young gi-owths. They may be inserted thickly in
pans of sharp silver sand, with a glass bell-jar placed
over them to keep them close. The pans should be
plunged in the propagating bed and the cuttings care-
fully watered and shaded till rooted. The moisture
which collects in the bell-jars should be wiped out two
or three times a day, and a little ventilation from the
bottom admitted after about the third day, removing
the bell-jars altogether as the cuttings become rooted,
which usually takes two or three weeks. When nicely
rooted, they should be potted singly into thumb-pots
and grown along, pinching when necessary to induce a
bushy habit. Edward J. Canning.

It is a good plan to phmge pots of Epacris in an open
position and cover the plants during June and July with
lath racks. About August, begin to remove the racks
a few hours each day until the middle of September.
Then remove the racks altogether. This practice
hardens the wood and insures the setting of Inids. A
top dressing is a great help to Epacris and all hard-
wooded plants. Haj"^ or straw, run through a hay cutter,
makes the best dressing. It can be put on quickly and
evenly; it protects from the sun; it is light; it dries
quickly, and has no bad effects, as manure does in the
case of some hard-wooded plants. The writer has found
the following sorts do well : Diadem, Eclipse, Her
Majesty, Model, Rose Perfection, hyacinthiflora and
vara, candidissima and fulgens, impressa alba, miniata
^ars. superba and splendens, rubra superba.

H. D. Darlington.

EPHEDRA (ancient Greek name, used by Pliny for
the Horse-tail). Gnetdee(e. Generally low, much-
branched shrubs, often procumbent and sometimes
climbing, the green branches resembling much those of

Equisetum, bearing minute, scale-like, sheathing lvs. in
distant pairs or whorls : fls. inconspicuous, but fr. in
some species decorative, berry-like and scarlet. They
are but rarely grown, and most of them are tender; half
hardy North are £J. distachya, foliata, Nevadensis

,

trifurca. They can be used for covering dry, sandy
banks or rocky slopes, and are prop, by seeds or by
suckers and layers. About 30 species from S. Europe,
N. Africa, Asia and in extra trop. Amer. Pis. dioe-

cious, in small aments, forming usually peduncled axil-

lary clusters ; staminate fl. with a 2--4-lobed perianth
and with the 2-8 stamens united into a column

;
pistil-

late fl.with an urceolate perianth, including a naked ovule,
developing into a nutlet; in some species the bracts of
the ament become fleshy, and form a berry-like syncarp.
Latest monograph by O. Stapf, in Denkschr. Akad.
Wissensch., Wien, Vol. 56 (1889), (in German and
Latin )

.

E. distachya, Linn. (E. vulgaris, Linn.). Low, often procum-
bent, 1-3 ft., pale or bluish green : lvs. one-twelfth in. long:
aments usiially clustered, staminate oblong : fls. with about 8
stamens, pistillate 2-fld.: fr. berry-like, S. Europe, W. Asia.
Var. monostachya, Stapf. Aments usually solitary.—£. foliata,
Boiss. (E. Kokanica, Rgl.). Procumbent or erect, to 15 ft.,

bright or bluish green : lvs. ^8-l-10 in. long : aments usually
clustered, ovate; staminate-ovate fls. with 3-4 stamens; pistil-

late 2-fld.: fr. berry-like. W. Asia.—^. Nebrodensls, Tlneo.
Erect, with rigid, pale green branches: lvs. J^ in. long: aments
solitary or few; staminate globular

;
pistillate 2-fld. : fr.beri-y-

like. Mediterr. region to Himal.—£'. Nevadensis, Wats. Erect,
2-3 ft., with pale or bluish green branches: lvs. J^ in.: aments
usually solitary; staminate ovate 6-8-fld.; pistillate 2-fld.: fr.

di*y, with ovate bracts. Calif., New Mex.—jE^. trifurca, Torr.
Erect, with rigid, yellowish or pale gi-een branches: lvs. in 3's,

connate, about }-i in. long : aments solitary
; pistillate 1-fld.:

fr. dry, the roundish bracts with transparent margins. Ari-
zona to Colorado. Alfred Rehder.

EPIDENDRUM [upon trees, alluding to their epiphy-
tal habit). Orchiddcece, tribe liJpiddndrece. Epiphytes:
inflorescence simple or branched,nearly always terminal

:

claw of the labellum more or less adnate to footless
column, the blade spreading and usually deeply lobed:
pollinia 4, 2 in each anther cell, separated. Nearly 500
species discovered and described from central America.
Epidendruras are noted as the rankest weeds amongst

the orchid tribes. The remarkable success in the rais^
ing of hybrids, be it in the genus itself, or with the
related Cattleya and L^lia, has opened a wide field for
the hybridist. Epidendrum seedlings grow freely; the
time required to bring them to the flowering stage is

little compared with other orchids, and it is but a ques-
tion of a short time till the blood of the Epidendruras
will be infused into the weaker but more gorgeous
flowers of genera more difficult to grow. It is also the
long stem and the grace of the racemes of the Epidendra,
as well as the odor of some of their species, whi'ch the
hybridist will try to blend with the largeness of short-
stemmed flowers, of Cattleyas for instance. We therefore
give below a list of the species but rarely found under
cultivation, but the value of which will call for and
justify large importations of their kind before long.

George Hansen.

It is scarcely possible to apply any one rule for the
cultivation of this widely divergent and large genus,
which includes many hundreds of variable individuals
geographically distributed all over tropical America.
For convenience they are treated under their several
separate sections.

Section I. — Barkeria embraces several deciduous,
small-growing species which generally deteriorate
sooner or later under cultivation. They succeed best in
small baskets, suspended from the roof in rough, loose
material, such as coarse peat fiber, with a small quantity
of live chopped sphagnum jnoss added to retain mois-
ture, this compost freely interspersed with pieces of
charcoal or broken crocks or potsherds. They are all

subjects for the coolhoiise, reqiiire a free, moist atmos-
phere, shade from the sun while growing, and must be
syringed frequently overhead in bri,ii:ht weather. After
the plants have matured growth they should be removed
to a rather sunny location and be syringed overhead
often enough to keep them in sound condition until they
start new action. While resting during winter the tern-
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perature may range from 50° to 55° Fahr. at night, and
a few degrees higher during the day. They are increased
by division. This should take place as the plants start

growth action in early spring, allowing at least three
pseudobulbs to each piece.

Section //.— Encyclium, of which U. afropurpureum,
-ff. nemo-rale and JE. prismatocarpum are good examples,
may be grown either in pots or baskets in equal parts
clean peat fiber and live chopped sphagnum, with a
liberal amount of drainage, and excepting JE. vUellimim,
which must be grown cool, they require a moist, sunny
location with a winter temperature of 5S° to 65° Fahr.
by night and several degrees advance during the day.
In February and March, many species will start I'oot or

growth action; such as need it should then be repotted
or top-dressed, as occasion requires. The temperature
should be increased several degrees, and a greater
amount of water be allowed with frequent overhead
syringing on bright days. 'Ventilation should be given
whenever the weather will permit, to keep the young
growths from damping-off and the atmosphere active;

at this time the plants will need light shading to pre-
vent sun-burning. The stock is increased by cutting
nearly through the rhizome 3 or 4 bulbs behind the lead,

when starting action ; this will generally cause the
latent eyes to grow, but the pieces should not be re-

moved until the new growth is well advanced.

Secfioyi ///. — Aulizeum includes such species as E,
ciliare, W. cochleatum, etc., the several requirements
being identical with the preceding.

Section /r.— Euepidendrum. These are mostly tall

growing reed-like species, of which -E". evectiim and
JE. radicans afford good illustrations. They are best
adapted for pot culture. The pots should be two-thirds
filled with drainage and the compost— consisting of

about equal parts peat fiber and live sphagnum, well
mixed— pressed in firmly about the roots, leaving the
surface raised a little above the rim in the center when
finished, to shed off surplus water. While the plants are
growing they require a shaded, moist location, a day
temperature of about 75° Fahr., with 5 or 10 degrees
less at night. They should not be kept too wet at the
roots, but overhead syringing in bright weather is very
beneficial. While at rest, in winter the temperature
should be modified 10 degrees and a more sunny loca-

tion be given, with less frequent syringing, enough only
to keep the canes or pseudobulbs in sound condition.
Young plants often form in the axils of the upper leaves,

and on the old flower stems it is best to let these young
plants remain until they start their second growth; as
they can be more safely removed at that time

Section F.—Psilanthemum contain'' but one species,
£!. Stamfordianum , which requires the same general
treatment as those in Section II. Robert M Grey

and green fls., crimson spotted, fragrant. Mexico to
New Granada. B.M. 4759. G.C. III. 17: 655.

AA. Inflorescence terminal.

B. Stems witJiout bulbs: leaves disticlions, alternate :

only top of column free from lip, [JSuepidendrum.)

2. Catillus, Reichb. f. [JH, hnperhtor, Hort.). Fls. cin-
nabar red. New Granada. I.H. 21:162.

3. cinnabarinum, Salzraann. Stems 3-4 ft. : fls. orange-
red, 2 in. in diam., lobes of lip deeply fringed. Beauti-
ful species. Braz. B.R. 28:25.

4. ebumeum, Reichb. f . Stems terete, 2-3 ft. : fls. 3-4
in. in diam., j^ellowish green; lip ivory white, with yel-

low calli. Panama, in swamps. B.M. 5643.

5. ellipticum, Graham {J3. crassifdlium, Hook.). Fls.
on long scapes, clustered, rose or purple, K in. in diam.
Braz. B.M. 3543.

6. ^ndresii, Reichb. f . Stems 6-9 in. : racemes 9-12-

flowered: fls. 1 in. in diam., pure white; lip and column
spotted purple. Costa Rica. G.C. 11. 2.3:504.

7. ev6ctum. Hook. Stems 3-5 ft. : peduncles nodding,
2 ft. : fls. rich purple, lip deeply fringed. New Granada.
B.M. 5902.

8. leucochilum, Klotzsch (-&'. imperd^or, Hort. ). Stems
2 ft. : fls. 5-9, on long pedicels, greenish vellow, lip pure
white. New Granada, 6,000-9,000 ft.

9. panicul&tum, Ruiz & Pav. Stems 3-4 ft. : fls. % in.

across, lilac-purple, lip whitish yellow. Venezuela to
Peru, high altitudes. Most free-flowering and best of
paniculate species. B.M. 5731. I.H. 22:211,

10. radicans, Pavon (-£7. ?-7u2(i/>7*or«w, Batem.). Stems
semi-scandent, up to 5 ft. long, long white roots from
opposite the leaves: fls. up to 2 in. in diam., numerous;
most brilliant of the red-flowering species. Guatemala,
amongst heavy grass. Gn. 24:412.

BB. Stems tliichened into pseudobiilbs.

C. Pseudoh^dhs 2-4-leaved: labellum adnate less than
half: column broad-ivinged. {Barkeria.)

11. 61egans, Reichb. f. [Barkeria ilegans, Knowles &
Westc). Stems terete, 12 in.: pedicels 24 in.: fls. 5-7,

nodding, IK in. in diam., lilac-purple; lip whitish, with
purple blotch. Pacific coast of Mexico. B.M. 4784.

12. Skinneri, Bateman [Barkeria Skinneri, Paxt. ).

Lvs. ovate-oblong, sheathing the slender stem : peduncle
terminal, bearing rose-lilac fiowers about 1 in. across:
petals and sepals nearly equal, petals so twisted at the
base as to present dorsal surface to the observer: la-

bellum ovate, with 3 raised lines Guatemala. B.R.
22 1881 PM 15 1 {^ar majot)

atropurpureuTn, 15,

aurantlaeum, 27.

bicornutum and bi-

dentatum are 1)1-

acriums.
Brassavolfe. 16.

Capartianum, 20.

Catillus. 2.

ciliare, 23.

einnabarinmn, 3.

cochleatum, 24.

crassifolium, 5.

dichromum, 17.

eiegans, 11.

eveetura, 7.

eburneum, 4.

elliptieum, 5.
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falcatum, 25.

fragrans, 26,
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leucochilum, 8.

INDEX.

Lindleyanum, 13
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osmanthum, 19
paniculatura, 9
Parkinsonianum

,

25.
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20.

radicans, 10.

rhizophoruvi, 10
roseum, 15.

sanguineum is a
Broughtonia.

Skinneri, 12.

spectabile, 14.

Stamfordianum 1

tibiciuus is a
Schomburgkia

venosum, 22.

violiceum is Cattleya
Loddiiiesii

vitelhnum 1\

A. Inflorescence radical,
[Psilanthemum.)

1. Stamfordianum, Bat em
Stems fusiform, 12 in. long: Ivb
7-9 in.: large panicles of yellow 763. Trailine Arbutus or Mayflower. (See Epigaea, page 535.)
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13. Lindley^num, Reichb. f. {Barkeria Lindleyhna,
Batem.). Stems slender: fls. numerous, about 2 in.

across, roae-purple; labellum with a white disk; petals

broader than the sepals. Central America, 1839.

14. spectdbile, Reichb. f. {Barkeria spectdbilis,

Batem.). Flor de Isabal. Stems tutted, cylindrical,

4-5 in. high: Ivs. 2: raceme about 6-fld. : fls. 3-4 in.

across, bright lilac ; sepals linear-lanceolate
;

petals

ovate-lanceolate; labellum white at base, red-spotted.

Guatemala.

cc. Pseudohulbs 1-S-, rarely 3-leaved, labellum adnate
at base, or not up to tJie middle, column not

winged. [Encyclium.)

1.5. atropurpiireum, Willd. [HJ. maerocUllum, Hook.).
Pseudobulbs ovoid, 3—1 in. high: Ivs. lanceolate, 12-15

in. long, dull jmrple colored: peduncle G-lO-fld. : fls.

2^ in. in diam., purplish brown upon greenish ground;
lip yellowish white, with crimson stripes. Mex. to Vene-
zuela. B.M. 3534. A.F. 6:009.

var. rdseum, Reichb. f. Sepals and petals purplish,

lip bright rosy. Guatemala. P.M. II: 243.

16. Brass^volae, Reichb. f. Pseudobulbs pear-shaped:
Ivs. 6-9 in.: racemes 18-24 in., 6-9-fld. ; fls. 4 in. across,

sepals and petals narrow, yellowish brown; lip trowel-

shaped, purple, white and green. Mex. to Guatemala,
8,000 ft. B.M. 5604.

17. dichrdmum, Lindl. Fls. white. Up rose-colored,

yellow and downy at base. Brazil.

18. nemor^le, Lindl. Pseudobulbs sub-globose, 3-4 in.

high: Ivs. 9-12 in.: peduncles 2 ft. long, covered with
warts : fls. 3-4 in. in diam., rose-colored ; lip rosy
mauve, streaked with purple. Mex. B.M. 4600. G.C.
II. 24:332. A.F. 0:633.

19. oamAnthum, Rodrigues {E. Godseffidmim, Rolfe.

E. Caparfidnum, Lindl.). Fls. 1% in. across, in large
panicles, light green, suffused with brown; lip white,
lined with rose-purple, fragrant. Braz. — One of the
handsomest species.

20. prismatocArpum, R e i c b b. f . {E. maculdfum,
Hort.). Pseudobulbs ovoid, tapering, 4-5 in.: Ivs. 12-15

in. : fls. 1% in. across, pale yellow-green, with purplish
black spots; lip pale purple, with yellow tip and white
border. Cent. Amer., 5,000 ft. B.M. 5336.

21. vitellinum, Lindl. Pseudobulbs ovoid, 2 in. long:
Ivs. 6-9 in.: peduncles 15-18 in., 10-15-flowered : fls.

cinnabar-red; lip and column orange. Mex., 0,000-9,000

ft. B.BL 4107. G.C. HI. 10:141.

Var. m&jus, Veitch. Pseudobulbs shorter : racemes
denser: fls. larger and more brilliant. G.C. III. 12:159.

—Very superior to the species; type no longer imported.

ccc. Pseudohulhs 1-2-, rarely 3-leaved : lij? adnate up
to apex of column. {AuUzeum.)

22. vendsum, Lindl. Butterfly Orchid. Scape 1 ft.,

with white sheaths: Ivs. 3, 4-0 in. long, linear-lanceo-
late: scape tumid at base, 5-7-fld. : fls. pink, chocolate
and green, about 1 in. long, lasting a long time. On
oaks, etc., Mex. — Of easy culture. The Florida repre-
sentative of this species is E, Tampense, Lindl. See
9th Rept. Mo. Bot. Gard. 137, plates 38, 39.

23. cili^re, Linn. Pseudobulbs clavate, 4—6 in. : Ivs.

4-0 in., springing from sheathing bract: peduncles 5-7-

flowered : fls. yellowish green ; lip white. Tropical
America, between 5th and 20th parallel of north latitude.

B.R. 10:784. — Plant resembles a Cattleya. Introduced
to cult, in 1790.

24. cochle&tum, Liun. Pseudobulbs 3-4 in. : Ivs. 6 in.

:

racemes 4-7-flowered : fls. 3^ in. across, greenish
white; lip deep purple beneath, light green above, with
maroon blotch on each side, column white. Trop. Amer.
from Fla. to New Granada. B.M. 572. — Introduced 1787,
first epiphytical orchid to flower in England.

25. falc§ltum, Lindl. {E. Parkinsonihnum, Hook.).
Pseudobulbs thin, raising from running rhizomes,
monophyllous : Ivs. 6-12 in., fleshy, channeled on one
side : peduncles 2-5, sheathed, 1-flowered : fls. 5 in.

across, greenish yellow ; lip white, greenish at apex.
Mex. to Guatemala. B.M. 3778. — Plants grow inverted.

26. fr&grans, Swartz. Pseudobulbs fusiform, mo-
nophyllous, 3-4 in.: Ivs. 8-12 in.: fls. inverted, 2 in. in
diam., very fragrant, pale greenish or whitish; lip crim-
son streaked. Guatemala, through the West Indies to

northern Brazil. B.M. 1609.

27. aurantiacum, Batem. Once classed in the sepa-
rate group of Epicladium, now often accepted as a spe-
cies of Cattleya, where it was first referred by Don.
The plant grows with, and much resembles Cattleya
Skinneri. Fls. IM in. across, orange-red. Guatemala.

Garden hybrids ; E. Berkeleyi (StamfordianumX O'Bi'ien-
ijinum).—£. Burtonl (O'Brienitmum X Ibaguense).—£. Del-
lense (xanthlniun X radieans).— E. elegdntidum (Wallisii X
Eudresio-WaUlsii). G.C. III. lS)\2ijl.—E. Endresio-Wdllisii.—
E. O'BHenidiium (evectum Xr.idicans). G.C. III. 3:771.

—

E.
Phcfbiis (O'Brienianum X vitellinum).— -£J. radicdnti-Stamfor-
didnum.~E. rddico-vitelllmim.—E. Wdllisio-cilidre.—E. xdn-
tho-radlcans.
Euepidendrum : E. arackjiogUssum. Andr^. Sts. 4-5 ft,:

fls. rich pui-ple-lilac; lip fringed, with orange ealli. New Gra-
nada. R.H. 1882:554. — £. cnemidopliorum, Lindl. Sts. 4-6
ft.: racemes ample, drooping : fls. purple, brown and yellow,
fragrant. Guatemala, 7,000 ft. B.M. 5G56.— .E. conopseum, R.
Br. Scape few- to naany-^d.: Ivs. 1-3, thick : fls. gi'een, tinged
with purple, the sepals spatulate and revohite, the petals nar-
rower and obtuse. S. Fla. and S. Once offered by Reasoner.

—

E. Cooperidnum-, Batem. Sts. 2-3 ft.; fls. yellow-green; lip

bright purple. Braz. B.M. 5654.—^. Ellisii, Rolfe. Fls. car-

mine-rose, very handsome. Cohimbia.—^. fulgens, Brongn.
Fls. orange-scarlet, in crowded racemes. Guiana to Braz.—^.
grdciUs, Lindl., was once offered by John Saul.

—

E. Ihaguhise,
H.B.Iv. Sts. 2-3 ft.: fls. orange-scarlet ; lip yellow. New
Granada to Peru, 4, .500 it. — E. tnyridnthum, Lindl. Sts. 3-5

ft.: enormous panicles of rich pui-ple fls.; lip with 2 yellow
calh. Guatemala. B.M. 5556. Once offered by Saul.— jE. noc-
tunium, Linn. Sts. 2-3 ft. : peduncles S-10-flowered : fls.

white and yellowish, 5 in. across, very fragrant. S. Fla. and
Mexico to Peni and West Indies. B.M. 3298. Once offered by
Reasoner.

—

E. palpigeruin, Reichb. f. Fls. beautiful lilac.

Mexico.—.B.P^dyii, Rolfe. Sts. 4-6 ft. high: fls.lightpurple; lip

with white disk, in numerous racemes. Costa Riea.—£. Pseud-
epidetidrum, Reichb. f. Sts. 2-3 ft.: fls. 3 in. in diam.,
green; lip orange-red and yellow. Cent. Amer., 4,000 ft. B.M.
5929. — ^. raniferum, Lindl. Sts. 2-3 ft.: fls. yeUow-green,
thickly spotted with purple. Mex. to Guiana. B.R. 28:42.

—

E.
Hgldum, Jacq., was once catalogued by Reasoner.— .B. Sckdm-
burgkii, Lindl. Sts. 2-3 ft.: fls. vermilion. Guiana, Brazil,
Quito. B.R. 24:53.—-B. syringothyrsis, Reichb. i. Sts. 4-5ft.:
fls. deep purple ; lip and column with orange and yellow,
crowded in long racemes. Bolivia. 8.000-9,000 ft. B.M. 6145.—
E. WdlUsii, Reichb. f. Sts. 4-6 ft.: fls. yellow, some purple
spots; lip orange and purple, upon white ground. New Gra-
nada, 4,000-7,000 ft. Has lateral as well as terminal racemes.
Once offered by Saul.
Encyclium: E. ddvena, Reichb. f. Fls. yellow, veined brown;

lip yellowish white, purple-streaked. Brazil. ~E. aldtum,,
Batem. Fls. 2 in. across, purple and green ; lip yellowish,
streaked with purple, fragrant. Cent. Amer. B.M. 3898.—^.
blfidum, Aublet. Fls. pale green, dotted with purple ; lip rose,
orange and white. W. Indies, Guiana. B.R. 22:1879.—^. Fri-
derici-G^tiliehni, Warsc. & Reichb. f. Bulbs 4-5 ft.: fls. dark
purple ; base of lip white and yellow. Peru, 6,000-8,000 ft.

I.H. 18:48. Once offered by Saul.—£. gallopavlnum, Reichb. f.

Fls. brown ; lip yellow, in large racemes. Brazil.—^, oncidi-
oldes, Lindl. Panicles up to 6 ft. long : fls. yellow and brown,
sweet-scented. Stately species. Guiana. B.R. 19:1623. Once
offered by Said.—^. phceniceum, Lindl. Panicles 2-3 ft.: fls.

deep purple, mottled green ; lip rich violet, stained crimson.
Handsome. Cuba.—i^. virgdtum, Lindl, Scape up to 7 ft. high:
fls. small, up to 20, greenish, stained brown. Mexico.

George Hansen.
EPIG.ffiA (Greek, c?;i, upon, graia, earth; in reference

to its trailing growth). Ericdcece. This genus includes
our charming Trailing Arbutus, which in New England
at least is the most popular of all our wild flowers.
Creeping, branching, slightly woody, more or less rough
hairy shrubs: Ivs. alternate and entire, petiolate, leath-

ery and evergreen : fls. monopetalous, perfect, large,

dimorphous or dioecious, sessile in axillary or terminal
clusters; sepals 5; corolla salver-shaped, with 5-parted
spreading border ; stamens 10, attached to the base of
the corolla ; st5'le columnar ; stigma 5-lobed : ovary
ovoid, 5-celled, many-ovuled

;
capsule depressed-glo-

bose, encircled by the persistent caljTc. Two species,
N. E. America and Japan. The E. cordifoUa quoted in
Index Kewensis as South American is probably not
of this genus. It seems to be known only from the old
description of Swartz (1792).
The cultivation of the Trailing Arbutus, especially in

localities where it has been exterminated by ruthless
"Mayflower parties," always attracts interest. Only
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a brief epitome is here given. For fuller details,

consult G.P. 5:202 and 8:15; also "The Nursery Book,"
which gives the experience of a specialist. Occurs in

sandy and rocliy voods, especially under evergreen trees
in earliest spring. Thrives only in a humid soil and
shady situations. Transplanted with dif&culty. When
a too great shock is received from difference of ex-
posure, change of temperature, etc., it dies within 2 or
3 years, if established at all. Small plants must be pro-
cured, removed without harming the roots, and planted
under the same conditions of soil and exposure with the
greatest care. They may also be taken up in late Sep-
tember or October, new roots formed in the greenhouse
or coldframe, wintered in a coldpit, but not planted
until the second spring. Best on the north side of a
hill, in light, sandy soil, mixed with leaf-mold. Once
established it spreads rapidly. Prop, by division of
old plants, layers or cuttings. Seeds are rarely found,
but when found may be used, though slow to develop.

ripens, Linn. Trailing Akeutus. Ground Laurel.
MAvrLOWER. (The Mayflower of English history and
literature is the Hawthorn. ) Fig. 763. Spreading on the
ground in large patches, with hirsute branches 6-15 in,

long just beneath the Ivs., sending out roots and leaf-

and flower-bearing stalks every 2-3 in.; Ivs. oval or
nearly orbicular, thick, acute or obtuse, cordate or
rounded at the base, glabrous above, hirsute below,
green on both sides, 1-3 in. long, petioles hairy : fls. spicy-
fragrant, few or several crowded in clusters, practically
dioecious, either stamens or pistils being abortive, the
female fls. larger and whiter, the male siualler and rosy.
Em. 431. G.W.F. 37. Hn. 3:17. Gn. 45, p. 193. New-
foundland to N. W. Terr., south to Pla., Ky. and Mich.,
chiefly east. The vernacular name is pronounced Ar'-
bu-tns, not Ar-bu'-tus. a. Phelps Wyman.

EPIL.ffiLIA and EPICATTLETA are bigeneric hybrids.
See G.C. IIL 16:629; 21:233; 22:83; 23:391.

EPILOBIXTH (Greek, upon the pod; the flower and pod
appearing together). Onagrdcece. This genus includes
bardy herbaceous perennial plants, thriving in any soil,

with willow-like foliage, and large, showy spikes of deep
pink or rosy crimson fls. borne from June to August. They
are particularly suited for naturalizing in meadows for
mass effects. A genus of about 65 species, widely scat-
tered in temperate and frigid regions ; herbs, or sub-
shrubs, erect, sprawling or creeping: Ivs. alternate and
opposite, toothed or not: fls. axillary or terminal, soli-

tary or in spikes or racemes, rosy purple or flesh-colored,
very rarely yellow; calyx tube scarcely, if at all, pro-
duced beyond the ovary

;
petals 4, obovate or obcordate,

«rect or spreading; stamens 8: ovary 4-celled; seeds
comose.
The taller species, like -£7. angusfifolinni and Jiir-

sutum, make very rank growth in moist places, and are
therefore especially adapted for the wild garden or for
naturalizing along the water's edge and in low meadows.
The underground runners travel great distances, and
the plants spread fast when not kept in bounds. Prop,
by division or seeds.

an^sti!61ium, Linn. (IS. spiedtum, Lam.). Great
Willow Herb. Fiee Weed. In cult, mostly branched
and 3-5 ft. high; in the wild simple or branched, 2-8 ft.

high : Ivs. alternate, very short-petioled, lanceolate,
entire or minutely toothed, 2-6 in. long, 4-12 lines wide,
pale beneath, acute, narrowed at bases: fls. spreading,
in long, terminal spike-like racemes, petals rounded at
tip; stigma 4-lobed: capsules 2-3 in. long. Eu., Asia,
N. Amer. B.B. 2:481. Var. 41ba, Hort., has pure white
flowers suitable for ciitting; also occurs wild. This va-
riety was perfected in England. It forms a compact
bush.

hirsTituin, Linn. Stout, 2-4 ft. high, with short but
conspicuous soft hairs: Ivs. oblong-lanceolate, usually
opposite, sessile and often clasping, with many small,
sharp teeth, 1-3 in. long, pubescent on both sides : fls.

erect, axillary, about 1 in. across ; petals notched. Bal-
last Weed from Europe. English names are Codlins and
Cream, Fiddle Grass.

-EPIMfiDIUM (Greek, liie Median, a plant said to
grow in Media ; a name from Dioscorides, retained by

Linneeus). Berberiddeece. This genus contains some of
the daintiest and most interesting plants that can be
grown in the hardy border, and £J. macranthum^ particu-
larly, is as distinct, complicated and fascinating as many
of the rare, tender and costly orchids. The whole
tribe to which it belongs is exceptionally interesting,
and is one of the most striking of those rare cases in
which the cultural, botanical and artistic points of view
have much in common. A well grown collection of these
plants in pots would almost certainly win high praises
and prizes. Of the 12 genera of this tribe, only Ber-
beris and Nandina are shrubs, all the rest being herbs,
with creeping, underground stems, and all small, choice,
curious, and cultivated to a slight extent, except Bon-
gardia and Leontice. Podophyllum contains our man-
drake ; Caulophyllum the quaint blue cohosh ; and the
others are Aceranthus, Achlys, Diphylleia, Jeffersonia
and Vancouveria. A collection of all these plants should
make a charming study. What appear to be petals in
E. macranihnyn are really the inner row of sej^als, col-

ored like petals, and performing their functions, while
the long spurs or nectaries are supposed to be highly

764. Epimedium macranthum.

a, E. alpimim, var. mbnun; &, E. pinnatum, showing 3 typ&s
of spur or nectary.

specialized petals. Epimedium has 8 sepals and 4
petals, which are mostly small and in the form of nec-
taries : stamens 4 : capsule opening by a valve on the
back : Ivs. pinuately twice or thrice dissected. They
grow a foot or two high. For JS. dipliyUum, see Acer-
ciuflttts, which is distingviished by its flat, not nectary-
like petals, and its Ivs. with a pair of leaflets on each of
the 2 forks of the petiole. Of their culture J. B. Keller
writes, "They thrive best in partial shade, and are par-
ticularly well suited for rockeries and the margins of
shrubberies. Almost any soil will answer for them.
The peculiar bronzy tints of the young foliage contrast
well with the variously colored flowers. Prop, by divi-

sion." These plants are suitable for pot-culture and for
forcing. The Garden 48, p, 486, shows what a charming
picture can be made of the foliage alone when cut and
placed in a bowl. The plants retain their foliage all

winter, especially in sheltered spots under trees.-
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A. Spu7'S conspicuous, often 1 in. long, sometimes twice
as lone/ as the sliowy inner sepals.

maordnthum, Morr. & Decne. Pig. 76i. Lvs. thrice
ternate ; leaflets cordate-ovate, unequal at tlie base,
slia,rply, toothed

;
petioles with short, spreading, con-

spicuous hairs : outer sepals sometimes colored bright
red, remaining after the larger and showier parts of the
fl. have fallen; inner sepals ovate-lanceolate, violet:

spurs white. Japan. B.R. 22:190G. P.M. 5:151. Not
Gn. 40:984, which is E. pinnatum. Var. mveum,Voss
(E. niveum, Hort.), has pure white fls. Var. rdseum,
Voss (i?. rdseum, Hort. E. niveum, var. rdseum, Hort. },

has fls. white, tinged with pink or pale rosy red. Var.
violiceum, Voss {JS. vioUlcemn, Morr. & Decne.), has
violet spurs, shorter than in E. viacrantlinm, but much
larger than in the other species. B.M. 3751. B.R.
26:43. P.M. 4:123.—A very interesting species.

AA. Spurs ynedium-sized, nearly as loyig as tlie inner
sepals.

B. Inner sepals bright red,

alplnum, var. riihrum. Hook. (E. ritbrum, Morren).
Fig. 704. livs. biternate (but Hooker's picture shows a
tendency to the thrice ternate condition), minutely
toothed : spurs white, marked with red, as in Fig. 764,
which shows the very distinct appearance of the flower.
Japan. B.M. 5671. R.B. 3, p. 33, t. 6 (1853). Hooker
says this differs in no way from E. alpinum, except in
the larger and red fls., while the type which grows wild
in England (though probably not native) has dull red-
dish yellow fls., and, though advertised, is probably not
in cultivation.

BB. Inner sepals whitish or pale yellow.

Musscliiinuiii, Morr. & Decne. Lvs. only once ter-

nate, sharply toothed, as in E. macranthum : all floral

parts whitish or pale yellow. Japan. B.M. 3745.—The
least showy kind, but worth growing in a collection, its

spurs having an individuality difiicult to describe. Var.
r^brum, of Pitcher & Manda's catalogue, is presum-
ably an error, as a red-fld. form would be very unex-
pected.

AAA. Spurs much shorter than the inner sepals, being,
in fact, merely small nectar-glands.

B. Zfvs. once or twice ternate.

pinnd,tum, Fisch. Fig. 764. Lvs. usually biternate,
with 5 leaflets, 3 above and 1 on each side; leaflets with
a deeper and narrower basal cut than in E. macranthum;
fls. t3'pically bright yellow; nectaries red, a third or
fourth as long as the inner sepals. Shady mountain
woods of Persia and Caucasus. B.M. 4456. Gn. 46:984,
erroneously as E. macranthum. Gn. 48, p. 486.

Var. 61egans, Hort., presumably has larger, brighter
and more numerous fls. E. siilphureum of European
catalogues is regarded by J. W. Manning and J. B.
Keller as a pale yellow-fld. form of E. pinnatum, but
by Voss as a variety of E. macranthum. A yellow
form of the violet-fld. E. macranthum would be very
surprising.

Var. Cdlchicum, Hort. {E. Cdlchicum., Hort.), has
brilliant golden yellow fls. and nectaries 1-lK lines long.

BB. Lvs. always once ternate.

Perralderiinum, Cosson. This is the African repre-
sentative of E. pinnatum, from which it differs in the
key characters and also in the much more strongly cili-

ate-toothed leaflets. Its flowers are a "paler yellow than
the typical E. pinnatum. It is far from improbable that
specimens connecting them will be found in southern
Europe, if not in Africa." Algeria. B.M. 6509. — Lvs.
remain all winter. Less desirable than E. piinnatum.

E. diph^llum, Lodd. See Aceranthus dipliyllus.—E. niveum
is eataloi^ied by Van Tubergen as a synonym of Musschiauum,
but the chances are that all the plants advertised as E. niveum
are E. macranthum, var. niveum. The spin's are so obviously
longer in E. macranthum that there is no excuse for confusion.

W. M.
EPIPACTIS (Greek, epipegnuo; it coagulates milk).

Grchiddcece. Hardy terrestrial orchids of minor value.
The first mentioned may be obtained through dealers in

native western and Japanese plants; the second is listed
in the American edition of a Dutch catalogue. Leafy
orchids with creeping rootstocks and unbrauched stems

:

lvs. ovate or lanceolate, with plaited veins: fls. purplish
brown, nearly white or tinged red: lower bracts often
longerthan the fls. ; sepals free, spreading, nearlyas large
as the petals; lip free, deeply concave at base, without
callosities, narrowly constricted and somewhat jointed
in the middle, the upper portion dilated, petaloid.

Koyleina, Lindl. (E. giganthi, Dougl.). Stout, 1-4 ft.

high: lvs. from ovate below to narrowly lanceolate above,
3-8 in. long: fls. 3-10, greenish, strongly veined with
purple. June, July. Wash, to Santa Barbara, east to S.
Utah and W.Tex., on banks of streams. Also Himalayas.
Int. by Pringle and Horsford, 1883. Mn. 8:145.

atrdrubeus, Schult. [(.B. rubiginbsa, Crantz). Lvs.
often reddish : fls. and ovary dark purple ; lip oval,
acute, or slightly notched; bracts equaling the fls. or
rarely longer. July-Sep. Eu., W.Asia.

EPIPHBONiTIS is a bigeneric orchid hybrid of Epi-
dendrum and Sophronitis, for a charming picture of
which see R.H. 1896:476. It has about 10 fls., chiefly a
brilliant scarlet, set off with bright yellow. Gt. 46, p.
555.

EPIPH'^LLUM (on a leaf; referring to the leaf-like
branches on which the fls. grow). Cactdcece. Crab
Cactus. This genus is confined to Brazil, so far as
known, where the plants grow as epiphytes upon the
trees, along with orchids, growing in large clusters on
the branches ; stems flat and jointed, becoming rounded

4^2^

765, Epiphyllum truncatum.

with age, bearing areolse only on the margins and more
or less truncated ends, from which grow the new
branches and fls.: fls. more or less conspicuously
zygomorphous : ovary devoid of bracts, and those of
the tube comparatively large and colored as the petals.

The genus is closely allied to Phyllocactus, and, indeed,
the last two species are referred by some authors to
that genus. In cultivation many forms have been pro-
duced through hybridization between the different spe-

cies and with Phyllocactus and Cereus, so that typical
plants are rarely met with. c. H. Thompson.
Epiphyllums are among the most useful as decorative

plants of all the Cactaceee. Their brilliant colored blos-
soms, together with the profusion with which they are
usually borne, makes them worthy of a place in every
collection of plants. They are propagated by cuttings,

which root readily when inserted in an ordinary propa-
gating bed. Being low-growing or pendent-habited
plants, they are very useful subjects for hanging
baskets. Like most of the Cactus family, they may be
grafted readily upon other Cacti. When grown as pot-

plants, they are often grafted to elevate them above
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the pots, so as to show them off to better advantage
when in flower. Perenkia acuJeata and P. Bleo are the
stock most commonly used for grafting Epiphyllums
upon, though some gardeners prefer grafting upon
Cereus friangularis, taking clean, healthy pieces about
1 foot in length, first rooting them and establishing
them in pots, then grafting when active growth of the
Epiphyllums commences in spring. It is said by
some gardeners that Epiphyllums do better and may be
brought into flower earlier by grafting on Cereus tri-

angularis. Other species of Cereus may also be used
as stock plants for grafting upon, especially the upright-
growing species, as C. colubrhms. The system known
as wedge-grafting is the best method.
When grown upon their own roots, the soil best

suited to them is two-thirds fibrous loam and one-third
leaf-mold, with a fair proportion of silver sand and
pounded brick added to keep the soil porous, as they are
very impatient of too much moisture at the roots. The
pots or pans in which they are grown must also be well
drained. They require careful watering at all times, but
during the fall and early winter they should receive
only enough to keep them from shriveling. They are
best kept in the greenhouse the whole year round, giv-
ing them an abundance of air during the summer to in-

sure well ripened growth. A temperature of 45-50°
during winter will be sufficient, though a higher tem-
perature may be given after January 1 if wanted in
flower earlier. Edwakd J. Canning.
truncWum, Haw. Crab Cactus. Christmas Cactus.

Fig. 7G5. Stems much branched and hanging in large
bunches from the trees : joints obovate to oblong, with
strongly truncate apex, 13^-2 in. long by about %-l In.

broad, bright green, margins coarsely serrate, with 1-3
large, acute teeth on each side, the 2 upper ones form-
ing more or less incurved horns on either side of the
truncation: areola bearing a few short, yellowish or
dark colored bristles, or sometimes none: fls. horizontal,

growing from the truncated end of the younger
joints, strongly irregular, 23^-33^ in. long, in va-
rious shades of red: fr. pear-shaped, red, about
J^in. indiam. Braz. B.M. 2562. G.C. III. 19:9.

—Most of the forms in cultivation are
hybrids between this species and some
other of the genus or with Cereus. Fig.
766. A common basket and rafter plant.

Eusselliinum, Hook. Stems more
upright, with pendent branches: joints

H-l% in. long by %-% in. broad,
oblong or elliptical to obovate, light
green ; margins crenate, with 2—

t

areolBe on either side, bearing a few
very short dark gray bristles : lis. from
the end of the youngest joints, red,
l?4-2^ in. long : fr. red, 4-angled or
narrow-winged. Braz. B.M. 3717.

Gsertneri, K. Sch. {H. Sussel-
UAnum, var. Gwrtnerl, Reg.).

- Y^^ iir^j <g Easter Cactus. Stems of more

V"-^ M <.W^' ^ upright habit, with drooping

\_~^_^W' M branches: joints long-oblong or
elliptical to obovate, %-2}4 in.

long by K-1 in. broad, dark
green, margins crenate,with
about 5 areol£e on either
side, bearing 6-12 rather
stiff, long, yellow or brown
bristles, and are especially
conspicuous on the trun-
cated apex, where they form
a considerable beard : fls.

from the apex of the young-
est joints, 2K-3 in. long,
scarlet-red: fr. red. Braz.
B.M. 7201.

EpipliylUmi Guedeneyi, Houl-
let^=PhylIocaetus sp.

C. H. Thompson.
EPIPHYTES, or air plants, grow on trees or other

plants without robbing them of food. Orchids are the
most famous examples among garden plants. Some or-

767. Episcea cupreata,

766. Epiphyllum truncatum

X Russellianum.

chids, however, grow in the soil, and others are true
parasites. Plants that live on decaying organic matter,
and have lost more or less of their leaf-green, are called
saprophytes. Many .

mosses are Epiphytes.

EPfSCEA (Greek,
shady ; they grow wild
in shady places). Ges-
nerAcete. Probably the
best garden form of this
genus is the refined and
elegant basket plant, JS.

cupreata^ with its rich,

coppery colored, softly
hairy leaves, shown in
Pig. 767. The genus has
perhaps 30 species, all

tropical American.
Herbs with long, short
or no hairs : stem from
a creeping root,branched
or not : Ivs. opposite,
equal or not in size :

fls. pedicelled, axillary,

solitary or clustered
;

corollas mostly scarlet,

rarely whitish or pur-
plish ; tube straight or
curved, more or less

spurred at the base;
limb oblique or nearly
equal; lobes 5, spreading, rounded.
Episcea cupreata is one of the standard bas-

ket plants, especially for the warmest green-
houses. It can also be used in pyramids and
mounds, as told under Pittonia. As it does not
require so close an atmosphere as the Fittonias,
it can be grown in some living rooms and per-
haps outdoors in summer in a shady place. Its

chief charms are the slender, trailing habit, the
soft hairiness of the leaves, the coppery hue,
which is often laid on like paint in two broad bands
skirting the midrib, and the rarer and perhaps finer

metallic bluish luster of which one occasionally gets a
glimpse in a finely grown specimen. Give very rich,

fibrous loam, and in summer partial shade.

A. Fls. white.

Cllontal6nsis, Hook. (GyrtodeXra Chontalinsis,
Seem.). Stems stout, more or less ascending, dark red-
dish purple, 6-10 in. long : Ivs. opposite and irregu-
larly whorled, 3-4 in. long, oblong-ovate, crenate, ob-
tuse, rounded at the base, decidedly convex on both
sides of the midrib and between the much-sunk veins,
margins recurved, green, marked with regular purple
patches, which advance from the margins between the
veins toward the midrib and are more or less oblong:
fls. in I's and 2's ; corolla tube with a sac at the base,
the limb oblique, lK-2 in. across, with small and regu-
lar but conspicuous and beautiful teeth. Chontales
region of Nicaragua. B.M. 5925. R.B. 22:241. F.S. 18:

1924.

AA. Fls. scarlet.

oupreSlta, Hanst. {AcMmenes cwpredta. Hook.). Pig.
767. Stems slender, creeping, branched, rooting at the
joints, with a main branch rising erect a few inches,
which bears the fls. and the largest Ivs.: Ivs. copper-
colored above: fls. solitary, 9 lines wide, scarlet, with a
small sac and denticulate limb. Nicaragua. B.M. 4312.

Var. viridiJolia, Hook., has green foliage and larger fls.,

1 in. across. B.M. 5195.

coccinea, Benth. & Hook. (Cyrlodelra coccinea, Sort.,
B. S. Williams). Lvs. dark metallic green, 3-4 in. long,

2l4-'i in. wide. Free-flowering.

Robert Shore and W. M.

EQUISfiTUM contains the weed known as Horse-tails,
or Scouring-rushes. They are suitable for naturalizing
in waste and wettish places. They hold sandy banks.
The following have been advertised by dealers in- native
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plants: E. arvinse, liiemdle (Fig. 768), Umbsum, pra-
linse, robiisiuni, scirpoldes, syh'dticnm, variegtitum.

For descriptions, consult the manuals. They
grow usually in moist or swale-like places.
They are flowerless plants, allied to ferns and
club-mosses.

EEAGROSTIS (Greek, love and grass).
Gramtnem. Love Grass. Annual or peren-
nial grasses, with herbaceous stems of various
habits, and from 6 in. to several feet tall.

Culms simple or often branched. Inflores-
cence composed of very variable panicles,
either close and narrow, or loose and widely
spreading: spikelets 2-many-fld., the upper-
most imperfect. Closely allied to Poa, from
\Yhich it can be distinguished by its 3-nerved
fl. -glumes, which are destitute of any wooUi-
ness. The species are very variable and their
limits hard to define. About 100 species oc-

cur in the warm and temperate regions of
both hemispheres, few of which are of any
agricultural or horticultural value. The fol-

lowing are cult, as "ornamental grasses" in

flower gardens.

Abysslnica, Link. A branching, leafy an-
nual, 2—i ft. high, with widely spreading cap-
illary panicles of many spikelets: Ivs. 12-li
in. long, rough on the upper side, ligule a
mere ring : panicles slender, gracefully
drooping, grayish when in full bloom : spike-
lets 5-7-fld., one-fifth of an inch long. Africa.
— In cult, as an ornamental grass for bou-
quets. Grain used as food in Africa. By
some referred to Poa.

amdbilis, Wight & Am. (Pba amdbiUs,
Linn.). An erect grass 6 in. to 1 ft. high,
with inconspicuous linear -lanceolate Ivs.,

ciliate at the base: spikelets very large and
broad, closely resembling quaking-grass
(Briza), lG-24-fld. India.— In cult, as an orna-
mental grass.

Slogans, Nees. Feather Love-Grass. An
erect grass 1-2 ft. high, with smooth culms
and rough Ivs.: panicles closely contracted,
dense: spikelets very small, i-7-fid., numer-
ous, and presenting a feather-like appear-
ance in mass. S. Amer.— In cult, as an orna-

7gg_ mental grass.

Equisetum maxima, Baker. Large Love-Geass. A
hyemale- tall, robust plant, 2-3 ft. high, with lanceolate
Common acuminate Ivs., cordate at the base: panicles

°ush"^"
'^^'^y '''^ ^'^'^ broad, 6-9 in. long: spikelets
oblong, flattened, very large, %-% in. long.

Madagascar. — One of the most ornamental species of
the genus.

collina, Trin. (i'. suaveolens, Becker). ''Fig. 769. An
erect, leafy annual, 1-3 ft. high, with densely fld., spread-
ing panicles: spikelets G-13-fld., numerous, one-fifth in.

long : pedicels of spikelets and branches of panicle
rough: Ivs. smooth beneath, rough above. Asia. — The
species is very variable under cult., many different
forms being found. In cult, as an ornamental grass for
bouquets.

E. major. Host. Sti>'K Grass. A common species, growing
chiefly in cultivated or waste ground. When fresh it emits a
strong, unpleasant odor. — Intr. from Eu.

—

E. pectinacea,
Nees. Meadow Comb-G-kass. A veiy pretty perennial grass,
with showy colored spikelets. A native of the eastern, south-
ern and middle states. It is often gathered for dry bouquets.
Should be int. into cult, for ornament.

Tlie seed sent out by a leading seedsman as containing five
different species (E. elegans, aviahilis, Tnaxivia, sucrL^cotens,

and Poa aviabilis) , when gro^^ni proved to be one and the same
thing; viz., E. suaveolens. This statement is made from speci-
mens grown by Professor Tracy, of Stark^-ille. I\'Iiss., in 1885,
and also observed by myself in 1897, both in the Hort. and the
Bot. Gardens at Cornell University. p_ B_ Kennedy.

EKANTHEMUM (Greek, lovely flower). AcatitJid-
cece. Perhaps 30 species of tropical shrubs and sub-
shrubs, some of which are cultivated chiefly for their
foliage and others for their flowers. Lvs. entire or

rarely coarsely toothed: fls. white, lilac, rosy or red,
borne in various ways ; bracts and bractlets narrow,
small ; corolla tube long, slender, cylindrical throughout
or rarely with a short tliroat ; limb 5-parted ; stamens
2 : ovules 2 in each cell : seeds 4 or fewer. The genus
Dsedalacanthus, although in a different tribe, is separated
only by a combination of technical characters, but the
garden forms of both genera described in this work are
all distinguishable at a glance. For culture, see tfns-

ticia. Consult Dcedalacantlius

.

A. Fls. imj'ple.

laxiJldrum, Gray. Height 2-4 ft. : lvs. on the same
plant varying greatly in size and shape, those near the
fls. 2-3Kiu. long, 8-15 lines wide; petioles 2-6 lines long,
widest below at or above the middle, more or less ovate-
oblong, obtuse, narrowed at the base: fls. in cymes;
stamens 2, perfect, sharp-pointed. Fiji. B.M. 6336.

aa. Fls. pure white.

tuberculatum. Hook. Easily told while growing by
the many small roundish and rough elevations on the
branches: lvs. small, '%-% in. wide, rarely if ever 1 in.

long, broadly ellipitical, obtuse or notched, almost ses-

sile : fls. numerous, borne singly in the axils, in sum-
mer ; corolla tube very long and slender, IK in. long;
limb 1 in. across ; stamens scarcely exerted. Habitat
unknown. B.M. 5405.

AAA. Fls. white, speckled with red-purple.

B. Foliage netted with yellow.

reticulitum, Hort. (F. SchdmhurgMi, Linden).
Height 4 ft. : upper lvs. 2-7 in. long, ovate-lanceolate,
characteristically netted with yellow ; lower lvs. 6-10
in. long, not netted, but the veins prominent and yel-

low : fls. racemose ; corolla speckled with blood-red at

the mouth ; anthers reddish brown, exserted. Possibly
Australia. B.M. 7480. I.H. 26:349.

769. Eragrostis collina (XM).

BB. Foliage 7iot netted loith yellow.

Andersoni, Mast. Lvs. lanceolate or elliptic, narrowed
into a short stalk: fls. in a spike 6 in. long; lower mid-
dle lobe of the corolla larger and speckled with purple.
Trinidad. Gn. 45:943.

The following trade names belong to plants grown chiefly for
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\

name
which
HUl's
p. 47

their foliage. Probably many of them belong in other genera.—E, albo-marginatum. Lvs. broadly margined witli white and
irregularly suffused gray.

—

E. atrosanguineum., Hort. Int. by
W. Bull, 1S75. Lvs. large, dark wine-purple, or blackish crim-
son, ovate entire, opposite, stalked. Said to endure the hottest
sunshine.

—

E. cidtrdtum. "Lvs. shining, thick, deep-veined."—
E. Eldorado. Lvs. greenish yellow, veins deeper yellow.

—

E.
nerium ritbrum of Pitclier & Manda's catalogue, presumably
a misprint for nervum-rnbrum, has lvs. "irregularly shaped,
shaded with light and dark green, .and blotched with yellow,
which darkens to reddish purple." Possibly= Fittonia Ver-
SQhaf£e\tii.—E.nigrescens. Presum.ably with blackish lvs.—E.
purpureum. "Lvs. and stems dark, lurid purple." Siebreeht
& Wadley.
The following trade names are accounted for in other genera:

E. igneum. See Cham^ranthemum.

—

E. nervosum and put-
chellum. See Dsedalaeauthus.

"YY"_ jj^

EEANTHIS (Greek, er, spring, and anthos, a flower;
from the earlj' opening of the flowers). Jianu7ic2tldce(e

.

Winter Aconite. Low perennial herbs, with tuberous
rootstock: basal lvs. palmately dissected, one stem-leaf
sessile or amplexicaiil just beneath the large yellow
fl.: sepals 5-8, petal-like; petals small, 2-lipped necta-
ries; stamens numerous; carpels few, stalked, many-
ovuled, becoming follicles. About 7 species, natives of
Europe and Asia. Very hardy, and at home in half-
shady places, among
shrubs or in the bor-
der; very desirable be-
cause of the very early,
bright fls. Prop, by
division of roots. The
place where the tubers
are planted should be
marked during the sum-
mer, when the foliage is

dead.
The earliest generic

is Cam7narii7n,
was given in
British Herbal,
pi. 7 (1756), or

51 years before Salis-

bury made the name
£yanthis.

hyemilis, Salisb.
(ffeUeborus liyeitullis,

Linn.). Fig. 770. Erect,
5-8 in. : basal lvs. long-
petioled : involucre 12-
15-parted, the bright
yellow-fls. always ses-
sile; anthers oblong. Jan.-March. Naturalized from
Eu. B.M. 3. Mn. 8:43. 6.0.11.11:245.

Var. Cilicica, Huth. {JS. Cilicica, Schott & Kotschy).
Much like the above. Involucre of deeper and more
numerous lobes: anthers ovate instead of oblong; se-

pals broader, being about 3^ in. across ; follicles always
straight. Season a few weeks later. —The stems, when
grown in gardens, said to be red-brown. Roots of this
were first sent to England from its native home near
Smyrna in 1892. Rare in Amer. G.C. III. 13:266. Gn.
45, p. 192 (note).

Sibirica, DC. Much dwarfer, seldom over 3-4 in.

high: fls. bright yellow, a little smaller than those of E.
hijemalis, 5-sepaled. Siberia.

J. B. Keller and K. C. Davis.

EREMtTBUS (Greek name, probably referring to their
tall and striking aspect in solitary and desert places).
Jjili{ice(B. These hardy desert plants when im flower,
with their great flower-stalks taller than a man, and
crowned with a spike of fls. from 1-4 ft. long, are
amongst the most striking spectacles in the choicer
gardens of the North and East. Their roots are clusters
of fleshy fibers : their lvs. all from the root, in dense
rosettes, long and linear : fls. white, yellow or rosy;
perianth bell-shaped or more widely spreading, wither-
ing and persisting or finally dropping away; segments
distinct or very slightly united at the base; stamens 6:

ovary 3-eelled; seeds 1-4 in each cell, 3-angled.
W. M.

E. robustus and jE". Hinialaicus are probably the hardi-

770. Eranthis hyemaUs.

est of all the tall, desert-inhabiting plants of the Lily
family— a family including the Poker Plant, the Aloes,
the Yuccas, and many others that are not so tall and strik-

ing in appearance or else too tender to grow outdoors in
the North. Large specimens of U. robuslus will annually
produce a flower-stalk 8 ft. or more high, with racemes
4 ft. long, remaining in bloom for a month. After flow-

ering the lvs. disappear entirely, but early in spring
they reappear, and should then be covered with a box
or barrel, to protect the forming flower-stalk from late
frosts. A mound of ashes over the crown in winter is

advisable, or a box with water-tight top filled with dry
leaves. Both species like a rich soil, moist but well
drained, and plenty of water in the flowering period,
but none afterwards. Proj:). by division, or slowly by
seeds. Large plants are expensive, but they can some-
times be obtained large enough to flower within a year
or so of purchase. It tries one's patience to wait for
seedlings to reach flowering size. The flowers look like
small stars. w. C. Egan.

A. JPlowers rosy.

B. Irvs. linear-ligiilate.

robiistUB, Regel. Root-fibers thick and fleshy: lvs.

glaucous, glabrous, linear-ligulate, 2 ft. long, 1^-2 in.

wide, roughish on the margin, with minute recurved
teeth: raceme 4—IK in. wide: stamens about as long as
the perianth. Turkestan. B.M. 6726. Gng. 6:52, 324.

Gn. 46, p. 335. Mn. 8:123. J.H. III. 29:267.

BB. Lvs. ovate-lanceolate.

filwesii, Micheli (£. Uliresidnus, Hort.). Lvs. light
green, ovate-lanceolate, obtuse, flat, not at all rough at
the margin, shorter than in E. robusfus, nearly trian-

gular, even more glaucous, and beginning to decay at

the time of flowering : perianth segments with a band of"

deeper color down the middle. Habitat? R.H. 1897:280.
Gn. 54, p. 99. G.C. III. 24:137.-Int. by Leichtlin as V.
robifstits, var. Elwesii.

AA. Flowers white.

HimalMcus, Baker. Root-fibers thick and fleshy: lvs.

9-12, ligulate, firm, persistent, 1-lH ft. long, 6-15 lines
wide above the middle: raceme 3-3K in. wide: stamens
about as long as the perianth. Himal. B.M. 7076. Gn.
49, p. 131. G^.C. II. 16:49.

AAA. Fls. some shade of yellow.

B. Color light yellow.

Bpectibilis, Bieb. Root-fibers thick and fleshy: lvs.

6-15, lorate, slightly glaucous, 12-18 in. long, 6-12 lines,

wide above the middle, noticeably narrowed at the base:
raceme 1-lK ft. long, 2 in. wide : stamens orange,
finally twice as long as the perianth. Asia Minor,
Persia. B.M. 4870.

BB. Color pure yellow or orange.

Biingei, Baker. Lvs. contemporary With the fls.,

linear, I ft. long, less than 3 lines wide: raceme 4-5 in.

long, 2 in. wide : stamens finally twice as long as the
perianth. Persia. — Var. peri6ctus, Hort., is sold.

BBB. Color orange.

aurantiacuB, Baker. Closely allied to F. Siingei, but
live plants have less acutely keeled lvs.: root-fibers

tapering upwards, and orange "fls. and stamens. Bokhara,
Turkestan. B.M. 7113. w. M.

EEIANTHUS (Greek, ivoolhj flower). Graminew.
Woolly Beard Grass. Plume Grass. Tall and stout
reed-like perennials, with the spikes crowded in a pani-

cle and clothed with long, silky hairs, especially in a.

tuft around the base of each spikelet. Spikelets in pairs,

one sessile, the other pedicellate. Glumes 4, the fourth
enclosing a hermaphrodite flow^er and awned. Species
about 18, in the warmer regions of both hemispheres.
Eriantlius Earennm is the best hardy substitute for

the pampas grass, which is the most famous of all tall,

plumy grasses. For general purposes and for aquatic

groups and bedding it has no peers in the North escepi;

Arundn Donax and a few tall bamboos. These latter,

however, are grown for their foliage efi^ects, and while
the plumes of Arundo are highly ornamental, they are

only an incident in the North,where frost often cuts dov u
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the plants before they flower. The general appearance
of Erianthus is striking and unique, and for the plume-
like character of its flowers it has few if any rivals.

Rav^nnse, Beauv. {Sdccharum Bavinnce, Muir. ).

Wool Grass. Plume Grass. Ravenna Grass. A tall,

hardy grass, 4-7 ft. high, very ornamental, either planted
alone or in company with other grasses: Ivs. very long,

linear, pointed, band-like, sometimes violet, with a strong
white rib in the center. The foliage forms graceful
clumps, from which rise long and handsome plumes,
resembling the pampas grass {Gijnerium argenieuni)

.

Southern Europe. R.H. 1890, p. 546. Gu. 54, p. 496.-
Its cultivation is not dif&cult in ordinary garden soil. A
sunny situation is preferable. May be propagated by
division or by seed. It is exquisite for lawns, and flowers

the first season if sown very early. The plumes are fine

for winter use when dried.

P. B. Kennedy and W. M.

EEiCA (practically meaningless; probably not from
ereiko, to break, as commonly stated). A'ricAceie.

Heath. This is the genus that the gardener usually
means by "Heath." The Heath or heather of English
literature and history belongs to the closely allied genus
Calluna. The next most important group of cultivated
"Heaths" is Epacris, which, however, belongs to a dif-

ferent order. Ericas are low-growing, evergreen, much
branched shrubs, with needle-like Ivs, in whorls of 3-6,

and great numbers of small rosy, white, or rarely yellow
fls., of which the most important types are the bell-

shaped, the tubular, and the ventricose, the last being
swelled at the base, and then tapering to a narrow neck
just below the 4 spreading lobes. Erica is an enormous
genus, and the hybrids are past reckoning.
Only a few of the European Heaths are hardy in

America, and we have no native Heaths at all in this

hemisphere. Of about 14 kinds of Erica grown outdoors
in Europe to produce large showy masses, only 3 are
hardy here, and it is safest to cover these with ever-
green boughs in winter. Two others {£!. Mediterranea
and JS. Lusiianica) we grow under glass somewhat.
The tree Heath of southern Europe {E, arhorea) will

probably never be a feature of oiir southern landscapes.
The halcyon days of the Heaths were from about 1806

(when the English took the Cape of Good Hope) until
the middle of the century. Andrews' colored engrav-
ings of Heaths (1809) marks the first flush of their popu-
larity. Practically, if not absolutely, all the Heaths that
are grown on a large scale have been developed from
the South African species. The old English gardeners
still lament the glorious days when the hard-wooded
plants of Australia and the Cape formed the chief fea-
ture of European indoor horticulture. They complain
that the present generation is not willing to give them
the care they deserve. This is especially true of
America. Nevertheless, according to William "Watson,
of Kew (in Garden and Forest, 1892, p. 136), Heaths are
still grown in surprising quantities. Speaking of E.
Jiyemalis, he says: "It may be said with truth that no
other plant is grown in such enormous quantities for the
London market. At least a dozen niirserymeu might be
named whose annual output of this one Heath amounts
to from 20,000 to 30,000 plants each." He pictures a
plant in a 5-inch pot, with about 15 shoots a foot high,
and loaded with perhaps 1,000 flowers. Such plants
sell at Christmas for about 36 cents. "The flowers re-

main fresh for at least a month. The popularity of this
Heath is thus easily accounted for: it is cheap, very
pretty when in flower, and lasts .-just long enough to

satisfy the masses who like window-plants and change.
The plants perish almost as soon as the flowers—that is,

all those which find their way into the window of a
house, or into a small greenhouse. And this accounts
for tiie enormous number disposed of every year. In
England E. hyemalis is certainly one of the most valu-
able plants ever introduced." (in America Heaths are
of minor importance, even at Easter, and the kind grown
most extensively for Christmas seems to be E. me-
lanthera.) Watson adds: "It is strange that a plant
which has enjoyed an exceptional popularity in England
for something like fifty years should never have been
figured in any English publication or work until now. I

have not been able to trace the origin of the plant, nor

find any picture of it in any book to which I have access
here. Nor can any of those who have paid attention to
garden Heaths assist me."
The great trouble with Heaths is the immense amount

of care they need. Few, if any, classes of plants require
more attention. Hence the growing of Heaths for the
market is extremely specialized, and there is not a re-
tail catalogue in the country that offers more than one
species. Nevertheless, all the kinds described below are
grown commercially, and are of the first importance
in the genus. The stock is largely imported from Eng-
land. Germany has a very different set of varieties, and
France still another, and there are few cases among
cultivated plants showing so great a difference in the
three countries. The risks of importation are consider-
able, and the tendencies toward American independence
in this line seem to be gaining.
Another difEiculty in Heath culture is the poor quality

of peat obtainable in America. In England the peat is

771. Erica hyemalis.

Prom 300,000 to 400,000 plants of tliis Heath are sold in Lon-
don every Christinas.

more fibrous, and has been formed inpastages largely by
the decay of the native heather.

Tlie soft-wooded kinds are the ones most grown. The
hard-wooded sorts require a longer period of growth and
more thorough ripening of the wood.
Apparently only one yellow-fld. Heath is cult, in

America, E. Cavendishedna . Unless otherwise stated,

the species described below come from the Cape.
In general the Ericas do not grow well in this climate

on account of the extreme heat of the summer months,
but some varieties grow and flower even better here
than in Europe. The choice of the soil is very important.
A light peat, mixed with sharp, coarse sand is about the
best we can get here. After flowering, the plants should
always be cut down to keep them bushy at the base and
well shaped. They will then receive a good repotting,
using always very clean pots and plenty of drainage.
Cuttings are made from December to April, preferably
from young plants, the tender shoots, about 1 inch ia
length, being best. These are planted firmly in a pan
filled with clean, fine sand, and covered with a bell-glass,

or in a box covered tightly with a pane of glass. Bottom
heat is not necessary. When rooted, the cuttings should
be potted in small pots, and when well started should be
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given as much air as possible. It is well to bring the
Ericas out of the greenhouse as early in the spring as

possible. The pots should be plunged in a good situation,

where plenty oj air and sunlight can be had. They should
be wintered in a greenhouse extremely well ventilated,

and a temperature not higher than from 40° to 45° P.

When in bud the plants should not be allowed to dry out
too much. Once would be enough to cause the loss of

all the buds. Very often the Heaths are attacked by a
disease similar to mildew, caused by an excess of hu-
midity in the air. As this disease is very contagious, it is

well, as soon as noticed, to use sulphiir in powder or sul-

phate of copper in solution until the plants are rid of it.

Index of species described below:

assurge]is, 13. gracilis, 7. prrestans, 6.

Jiotlnoelliana, 17. herhaceat 1. regerminans, 3.

Caffra, 13. hiemalis, 5. Tetralix, 4.

carnea, 1. hyemalis, 5. translueens, 18.

Cavendishiana, 11. Lusitanica, 14. vagans, 2,

Cavendishii, 11. Mediterranea, 16. veutricosa, 17.

codonodes, 14. melanthera, 8. Vilmorea7ia, Wil-

cupressina. 15. Parmentierii, 6. moreana and Wil-
cylindrica, 12. persoluta, 13. morei, 10.

fragrans, 9.

A. Hardy Heaths.
B. Spring-blooming 1. carnea

BB. Siitunier- and fall-hlooming

.

c. Inflorescence lateral 2. vagans
CO. Inflorescence terminal.

D. Ovary densely covered with
long, rough hairs 3. stricta

DD. Ovary with short, soft hairs. 4. Tetralix
AA. Tender Heaths.

B. Fall-hlooming

.

C. Corolla club-shaped or funnel-
shaped 5. hyemalis

CC. Corolla widest at base, taper-
ing to a much constricted neck. 6. praestans

ceo. Corolla globose, the lobes very
short 7. gracilis

BE. Christmas -blooming

.

c. Corolla lobes long and spread-
ing 8. melanthera

CO. Corolla lobes long and revolute 9. iragrans
000. Corolla lobes short and rather

erect 10. Wilmorei
BBB. Uaster-blooming

.

0. Fls. yellow 11. Cavendishiana
CO. Fls. rosy to white.

D. Corolla tubular 12. cylindrica
DD. Corolla globose.

E. Ijvs. in threes.
F. Fls. white 13. persoluta

PF. Fls. rosy 14. Lusitanica
EE. Lvs. in fours 15. cupressina

DDD. Corolla urn-shaped, i. e.,

longer than DD, and more
constricted at the neck 16. Mediterranea

DDDD. Corolla ventricose, i. e.,

swelled at the base, and
tapering slowly to a nar-
row neck 17. ventricosa

18. translueens

1. c4mea, Linn. [E. /lerfttieca, Linn.). Height 6 in.:

Its. in 4's : inflorescence lateral : corolla broadly bell-

shaped: anthers exserted: ovary glabrous. Mar.-May.
Alps. L. B.C. 15:1452. B.M. 11. 6n. 54:1177 (a charm-
ing picture). The bright rosy-fld. form is the best and
most striking. There are pale red and pure white varie-
ties. The most popular of all hardy Ericas. Very easily
prop, by division. We should try E. Mediterranea, var.
liybrida, Hort., said to be a cross with E. carnea, and in
England thriving almost as well in loam as in peat. See
Gn. 55, p. 125, and 54, p. 262.

2. vigans, Linn. Cornish Heath. Lvs. in 4's or 5's:

sepals small, ovate, obtuse ; corolla ovate-bell-shaped;
anthers ovate-oblong, 2-parted, exserted : ovary not
hairv. W. Eu. and Medit. — Fls. pale purplish red.
Grows 3-4 ft. in England; 1 ft. with J. W. Manning,
Reading, Mass. Var. 41ba has white fls. Var. capit&ta,
grows 1-2 ft. high with Meehan at Germantown, Pa.,
and has "small whitish fls. with a purplish tip."

3. stricta, Don. Coksicak Heath. Lvs. in 4's, a little

more erect than in Nos. 3 and 5 : sepals lanceolate, ob-
tuse; corolla ovoid-oblong, narrowed at the throat; an-
thers awl-shaped or awned, included : ovary densely
covered with long, rough hairs. Corsica.— Attains 4 ft.

in England, but grows 1-2 ft. high with Meehan, at Ger-
mantown, Pa. Branches strict, rigid.

4. TetrAlix, Linn. Bell Heather. Cross-leaved
Heath. Lvs. in 4's, margin folded back: fls. rosy; se-
pals ovate-lanceolate, ciliate ; anthers awl-shaped or
awned, included : ovary with short, soft hairs. W. Eu.
— Foliage grayish. Height in England 6-12 in. With
Manning, at Reading, Mass., about 8 in.

5. hyemalis, Hort. Fig. 771. Written also hiemalis.
Watson thinks it may be a winter-flowering form of E.
perspicua, figured in L.B.C. 2:102 and 18:1778 as E.
Linnceana. Fls. rosy pink, tipped white. Var. ilba has
white fls. With L. Dupuy, Whitestone, L. I., it flowers
in Sept. G.P. 5:137. Gn. 41:856. H. D. Darlington
says it is very distinct from E. perspicua.

6. praestans, And. (.E. Pti»')ne«?Jeru, Loddiges). Lvs.
in 4's, somewhat incurved: bracts crowded : fls. nearly
sessile, white, faintly flushed pink at base, in terminal
groups of 4 or more; sepals ovate, rough -margined; an-
thers scarcely acute. Sep. Varieties are pictured under
various names in L.B.C, plates 154, 1695, 197 and 1804.

7. gracilis, Salisb. Lvs. in 4's, somewhat erect:
bracts remote : sepals smaller, lanceolated ; anthers
with a short, sharp point. L.B.C. 3:244 (pale violet).

"Pis. purplish red." Var. autumnMis, Hort. Fls. Sep.
Var. vernUis, fls. in Oct. and Nov.

8. melanthera, Linn. Pig. 772. Lvs. in 3's, obtuse,
grooved on the back, younger ones often rough, with
glands; bracts mostly crowded: fls. rosy; sepals obo-

772. Erica melanthera.

vate, keeled, colored; anthers black: ovary villous.

Not L.B.C. 9:867, which may be a form of E. nigrita.

Flowers in Dec. and Jan. A.F. 11:1133 and 12:579.
F.E. 9:333.

9. frS,grans, And., not Salisb. Lvs. opposite, erect-

appressed, acute, always glabrous : bracts loose, sepal-
like: fls. in 2's ; sepals ovate, keeled, green : ovary
glabrous or slightly bristly at the tip. Habitat? B.M.
2181. L.B.C. 3:288.

10. Wilmorei, Knowles &Westo. (4. Wilmoreclna and
Vilmoredna, Hort.). Hybrid: corolla tubular, bulged
below the lobes, slightly velvety-hairy : fls. in l's-3'3,

rosy, tipped white. R.H. 1S92, p. 202. A.F. 4:251. G.C.
III. 19:201.— Var. glaiica, Carr., has nearly glaucous
foliage. Var. calycul^ta, Carr., has a large additional
calyx. R.H. 1892, p. 203. In England flowers in spring.
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773. A form of

Erica persoluta.

11. Cavendislii^iia, Hort. (E. Cdvendishii, Hort.).
Hybrid of JS. depressa x U. Patersonii. Lvs. in 4's,

margins reTOlute : fls. in 2-4's ; corolla tubular ; .sta-

mens included; anthers awned. P.M. 13:3. G.C. 184:5,

p. 435. F.S. 2:142. A. F. 12:1143. Gng. 5:331. G.C. II.

18:213 and 20:597.

12. cylindrica, And. and Hort., not Wendl. or Tliunb.
Important hybrid of un-
known parentage, cult, since
1800. Lvs. in 4's: fls. nearly
sessile ; corolla 1 in. long,
brilliant rosy rod, with a
faint circle of dull blue
about two-thirds of the way
from the base ; anthers
awned, included : ovary gla-

brous. L.B.C. 18:1734. R.H.
1859, p. 42. — Fls. very showy
and unusually long. The
oldest E. cylindrica. That
of Wendland is a yellow-fld.
species unknown to cult.

13. persoluta, Linn. Fig.
773. Essentially a white-fid.
and very variable species,
particularly as regards hairi-

ness. Lvs. erect or spread-
ing, hirsute or glabrous :

corolla small, originally 13^
lines long; lobes ovate, 2-3
times shorter than the tube,
the sinuses acute, narrow.
S. Afr. The numerous va-
rieties Bentham found im-
possible to separate either in the wild or in cultivation.
Var. Mspidula, Benth. Slightly hirsute: lvs. 2%-3 lines

long, rough: anthers subovate. Var. laevis, Benth. Lvs.
shorter, blunter, often oppressed, glabrous ; anthers
subglobose. Var. subcarnea, Benth., has the corolla
lobes more evident. To this last variety Bentham seems
to refer most of the horticultural varieties cult, under
the name of E. j>ersoluta. E. assiirgens, Link., he re-

fers to the first variety; E. Cdffra of Linnffiiis to the
first, but of L.B.C. 2:196 (and the trade?) to the second.
E. regirminans of Linnseus is a distinct species (figured
in L.B.C. 17:1014 as E. Smithiana) ; of the trade = E.
persoluta, var. liispidula ; of L.B.C. 18:1728 = i\
persoluta, var suhcarnea. Flowers in February and
March, while the other species, numbered from 12-18,

mostly flower in March and April.

14. LusitAnica, Rudolph {E.
codonddes, Lindl. ). Spanish
Heath. Branches tomentose-
pubescent : lvs. glabrous and
ovary glabrous. W. Eu. B.R.
20:1098. G.C. II. 7:463; III.

19:487. I.H. 43, p. 321. Gn. 54:

1190; 55, p. 125. -Hardy in Eng-
land, but not here.

15. cupressina, Forbes (E.
turrigera, Salisb.). Lvs. gla-

brous, subciliate or naked : in-

florescence terminal: fls. pedi-
celled, in 1-4's: bracts remote:
sepals finally reflexed; sinuses
of the corolla acute, narrow.
Probably a hybrid cult, since
1802. F.E. 9:333.

16. Mediterranea, Linn. (E.
cdrnea, var. o cc id e nt dl is,

Benth.). Fig. 774. This is con-
sidered by Bentham a western
form of E. carnea (No. 1), with
a little smaller fls., corolla a
trifle wider at the apex, and

774. Erica Mediterranea. anthers shortly exserted instead
of included. E, Mediterranea

of the trade is hardy in England, and perhaps second
only to E. car}tea in popularity there. In America it

seems to be cult, only under glass. B.M. 471. Gn. 54:

1190; 55, p. 403.

™,<^^

17. ventricdsa, Thunb. Lvs. in 4's, incurved to spread-
ing, with inlose margins: inflorescence terminal: sepals
keeled; anthers with 2 very short ears, or awned, in-
cluded: ovary glabrous. B.M. 350. L.B.C. 5:431. Var.
grandiflora, with tubes over H in. long. L.B.C. 10:945.
The following varieties are cult, by L. Dupuy: Botli-
tvelllana, hreviflora, carnea rosea, cintra,Uirsuta alba,
magnifica, superba, tricolor. See R.H. 1858, p. 450 and
1880:50. Gn. 45, p. 87. A.F. 10:1111. F.E. 9:333.

18. translucens, Andr. Perhaps the first of all the
garden hybrids between ^. tuhiflora and J^. ventricosa.
Lvs. rigid, with or without long, soft, red hairs: fls. in
umbel-like heads; bracts remote; corolla rosy, 8-9 lines
long; tube narrowly ventricose, pubescent: limb short,
spreading: ovary sessile. Andr. Heaths, 295. Bentham
considers this a synonym of E, spuria, Andr. Heaths,
60. Schultheis says "it is the finest Erica grown; a poor
propagator but good grower. Takes 3 mos. to root."

The following are mostly kinds that have been grown sne-
cessfully in small quantities by A. Schultheis but have never
been advertised in American trade catalogues. H = hard-
wooded; the rest are soft-wooded. S. Africa, unless stated.
E. ampitUacea, Curt. Lvs. eiliate, mucronate: bracts colored:

fls. mostly in 4's; corolla ventrieose, very sticky, typically white,
lined with red, limb spreading, white. Var. rubra, Hort., is the
only form eidt. B.il. 303. L.B.C. 6:508. H.—£. aristdta, And.
Readily distinguished by the long bristle which ends the lvs.:

lvs. recur%'ed : fls. in 4's ; sepals keeled witli red ; corolla
sticky, 1 in. long, ventrieose, but with not so long and narrow
a neck as in B. ampuUacea. B.M. 1249. L.B.C. 1:73. H.—E.
barbdta, And. Bristly and glandular-pubescent: lvs. in 4's:
corolla urn-shaped, villous: ovary villous. L.B.C. 2:l2i.—E.
Boiviedna, Lodd. Lvs. in 4-G's; infiorescence axillary: corolla
tubular, slightly inflated: limb erect or scarcely open. L.B.C.
9:842.—^. Burnetii, Hort., not in Index Kewensis.—£. con-
spicua, Soland.,is a species vrith club-shaped, villous fls. and
^'illous lvs. in 4's. Var. splendens, Klotzsch, with the lvs. and
sepals shining green and pubescent corollas, includes E. elata,
And. L.B.C. 18:1788.—£. Devomdna is not in Index Kewensis.
H.—-B. eldta, And.=E. conspicua, var. splendens.—^.Jr&^ana,
And. Allied to E. ampuUacea, but with coroUa narrower at
the base and tapering with perfect regularity to just below the
limb, where it has a prominent red bulge. It is also distinctly
lined with red, and the sepals are green, though the bracts are
colored, as in E. ampuUacea. L.B.C. 9:816. H.—E. nigrescens,
once advertised by Pitcher & Manda, is presumably E. melan-
thera (H. D. Darlington).—^,2>fH£irfa. A confused name. The
oldest plant of this name is Salisbury's,which has anurn-shaped
corolla, fls. often in 3's, pubescent and hirsute branches and
Ivs.inS's. L.B.C. 1:72 (as E. pura). E. pallida ot the trade is

probably the tubular-fld. hybrid of Loddiges in L.B.C. 14:1355,
which has axillary and terminal fls., and lvs. in 4's to 6's.—-E.
perspicua, Wendl., has a tubiUar or slightly club-shaped corolla,
lvs. in 4's. pubescent or rough hairy, and fls. in 1-3's, but the
plant in the trade is -pi^ohahly E. perspiciioldes. Forbes, a hy-
brid, with longer and woollier hairs, fls. somewhat in umbels,
nearly 1 in. long. Only var. erecta is grovmhei-e.—E. Syndri-
ana is grown by Louis Dupuy.—E. tricolor is perhaps the most
confused name in the genus, and apparently one of the impor-
tant kinds abroad, where it lias many varieties and synonyms.
In the trade it seems to stand for a handsome Heath, with lvs. in
4's, distinctly eiliate and terminated by a bristle : fls. in umbels of
8-10, 1 in. long, a little too inflated at the base for the typical
tubular form, rosy at the base, then white, then green, and
then suddenly constricted into a short neck; pedicels red and
exceptionally long. This description is from L.B.C. 12:1105 (as
E. eximia), one of the earliest pictxu'es of these charming hy-
brids which Bentham refers to the hybrid E. aristella, Forbes.
Those who expect to import Ericas from the Old World will

be grateful to A. Schtdteis for the following list of kinds which
he has been unable to grow snceessfidly at College Point, L. L:
Soft-wooded kinds, E. cerinthoides , colorans, intermedia,
niaminosa, viirabilis; hArd-VfOoded, jasmiiiotdes, Marnockiana.

Louis Dupuy and W. M.
ERIGllNIA (Greek, spring-born). CmbeUiferce.

Harbinger op Spring. A monotypic genus. £J. bul-
bdsa, Nutt., is low, nearly stemless, hardy, from a deep-
Ijdng tuber, with ternately decompound leaves and small
umbels of minute white flowers. A few plants may have
been sold by collectors and dealers in native plants. B.B.
2 :542. The Greek pronunciation of the word was Erigenla,
but usuage, euphony and analogy warrant the use of
Erigenia. l. H. B.

ERIGERON (Greek, old man in spring; the young
plants are somewhat hoary). Compdsitce. Fleabane.
The garden Fleabanes are hardy border plants, sug-
gesting our native asters, but blooming much earlier,

and growing in tufts like the English dais5^ though
usually from 9 in. to 2 ft. high. The genus has per-

haps iOO species scattered over the world, particularly
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in temperate and mountainous regions. Stem-lvs. en-

tire or toothed : fls. solitary, or in corymbs or panicles

:

rays in 2 or more series, mostly rose, violet or purple,

rarely cream-colored or white, and one kind has splendid
orange tlowers.

The garden Fleabanes are practically all perennials.

A few annuals are harmless and pretty weeds. Some
species have roots that are biennial, but they increase

by offsets, and make larger clumps from year to year.

They are of easy culture. J. B. Keller finds that they
do best when somewhat shaded from the midday sun.

They axe easily prop, by seeds or division, and doubt-
less by cuttings, if there were sufficient demand. Small,
divided plants set out in early spring produce good-
sized flowering plants the first year. A good show of

bloom may be had from seeds sown outdoors as early as
possible in spring. Some fine masses of these plants in

the hardy border or wild garden are much more desir-

able than an isolated specimen or two of each kind. The
most popular species is E. speciosa, of which double-
and white-fld. forms should appear before long. At
present it is the best kind, that has the rich, soft colors,

from rose to violet and purple. -E. aurantiacus has
dazzling orange fls., and is unique in the genus.

A. Fls. orange.

aurantiacus, Regel. More or less velvety: height 9

in. : Ivs. oval-oblong, clasping at the base, more or less

twisted : heads one on a stem : involucral scales loose,

reflexed. July, Aug. Turkestan. R.H. 1882:78. Gn.
52, p. 485. — Perhaps the showiest of the genus. Sold as
"Double Orange Daisy."

A A . Fls. creamy or white.

B. ii'5. linear.

ochroleilcus, Nutt. Height 9-18 in. : stems mostly not
branched : Ivs. rather rigid : rays 40-60, white or pur-
plish, never yellow. Gravelly hills and plains N. Wyo.
and Mont, to Utah. — This and the nest are rare kinds,
sold by collectors and dealers in native plants, and not
cult, abroad.

BB. £)'S. broader, lanceolate to ovate, or obovafe.

HSwellii, Gray. Height about 1 ft. : root-lvs. obovate:
stem-lvs. ovate, half-clasping : rays 30-35, 1-2 lines

wide, white. Cascade Mts., Oregon.

mucronatus, DC. Lvs. lanceolate, narrowed at base,
ciliate, mostly entire, often with a long, callous mucro.
Mex. J. B. Keller cultivates a lilac-fld. plant from the
Himalayas as JJ. mucronatus, which he says is the same
as Vittadenia triloba, which see.

AAA. Fls. rosy, violet or purple.

E. Hays 100 or more, mostly narrow: lvs. entire.

c. Floioer-heads large.

D. Involucre hairy.

E. Height about 2 ft.: stems several-fid.

speciosus, DC. (Stendctis specidsa, Lindl.). Height
lK-2 ft.: hairs few, loose : stem very leafy at top:
root-lvs. more or less spatulate : stem-lvs. lanceolate,
acute, half-clasping. B. C. to Ore. near the coast. B.M.
3606. B.R. 19:1577. Gn. 52:1149. Var. supferbus, Hort.,
sold abroad, has lighter colored and more numerous fls.

Var. mijor, Hort., has broader rays and brighter colors.

EE. Height 9-15 in.: stems usually 1-fld.

gladcus, Ker-Gawl. Lvs. slightly glaucous : root-lvs.
rarely 2-3-toothed. Pacific coast, where it flowers most
of the year. B.R. 1:10. Gn. 52, p. 484.

DD. Involucre not hairy.

macrinthua, Nutt. Height 10-20 in. : hairs numerous
and long or short, sometimes nearly absent: lvs. lanceo-
late to ovate. Rocky Mts. Wyo. to New Mex. and S. W.
Utah. Gn. 52, p. 484. — A good species. Blooms later
than the eastern species. Violet. Hardy.

cc. Flower-Jieads {or disk) small.

glabfillus, Nutt. Height 6-20 in. : root-lvs. spatulate

:

stem-lvs. lanceolate, gradually narrowing into bracts:
involucre bristly, or at least pubescent : rays violet-
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purple or white. Minn, to Rockies. Gn. 52, p. 485. B.M'
2923. B.B. 3:385. L.B.C. 17: 1631. -Cult, by D. M.
Andrews, Boulder, Colo. Much cult, abroad.

BB. Bays 70 or less, wider: lvs. entire or toothed.

0. livs. almost or quite entire.

D. Stems with several fls. in a corymb.

ViU4rsii, Bell. Root biennial : height 1 ft.: lvs. with
3 or 5 nerves, roughish : fls. corymbose. Eu. B.R.
7:583. L. B.C. 14:1390. Not cult., but in I.H. 43, p. 301,
said to be a parent with E. aurantiacus of E. hybridus
roseus, Hort., Haage & Schmidt. This is said to re-

semble E. Villarsii in habit, and E. aurantiacus in

form of fls. but not in color. Said to bloom freely from
May to autumn.

DD. Stems mostly 1-fld.

salsugiudsus, Gray. Height 12-20 in. : upper stem-
lvs. with a characteristic mucro. The slightly viscid

character of the involucre is particularly designative.
Wet ground, on higher mountains, Alaska to Calif, and
New Mex. B.M. 4942.

cc. Evs. coarsely toothed above the middle,

bellidifolius, Muhl. Poor Robin's Plantain. Makes
new rosettes by offsets from underground stems :

height 2 ft.: root-lvs. wider above the middle than in

most species: stem-lvs. fewer: fls. spring. Damp bor-

ders of woods. Canada to 111. and La. B.M. 2402. B.B.
3:388. D. 237.-"Fls. clear blue, on long stems,"-
J, W. Manning. Weedy.

E. purpureum, Hort.. according to H. A. Dreer, "rarely
exceeds 10 in, in height, and has medium-sized fls. of soft,

rosy purple, borne in graceful, spreading panicles." Form
of E. macranthus ? W. M.

ERlNUS (a name derived from Dioscorides). Scroph-
ulariAcete. The most popular species of this small
genus is a hardy, tufted plant 3 or 4 in. high, suited for
steep sides of alpine gardens, where it produces in
spring its racemes of small purple, rosy or white fls.

Root-lvs. crowded, opposite: stem-lvs. alternate, oblong-
spatulate, with a few coarse, rounded teeth : corolla
lobes 5, obovate, the 2 upper ones slightly smaller :

stamens 4, in two groups, included.
The secret of success in alpine gardens is said to be a

constant supply of moisture with perfect drainage. As
a class, alpines are impatient of standing water, and
Erinus, which is a favorite, particularly so. J. ^.
Keller writes that Erinus should be planted in steep
parts of the rockery where water cannot lodge on rainy
days or in the winter and spring months. He adds that
they need slight shade from midday sun. Divided
plants are chiefly sold in America, but the amateur can
soon produce a good carpet by the use of seeds. When
well established, the seeds are self-sown and the off-

spring gain in hardiness. It may be safest to keep a
pot or two in a coldframe over winter, until the plant
can take care of itself. In England, seeds can be sown
in earthy holes of brick walls, and Gn. 45, p. 134, shows
a charming picture made by informal masses of flower-
ing Erinus naturalized on some old stone steps.

alpinus, Linn. Lvs. hairy: racemes 2J2 in. long: fls.

>< in. across, purple. April-June. Mountains of W. Eu.
B.M. 310.— Vars. &lbus and carmineus, Hort., have
white and crimson fls. respectively.
The following trade names are accounted for in

Zaluzianskia : E. duplex, gracilis, Paxtoniana and
speciosa. y^^ _jj;^

ERIOBdTEYA (Greek, woolly cluster). BosAcem.
Ten or twelve species, mostly East Asian, have been
referred to this genus, but some authors restrict it to

the one species described below, and others refer all the
species to Photinia. Pis. large, white, fragrant, in a
terminal rusty-woolly cluster; calyx thick, 5-toothed;
petals 5, crenulate: ovary 3-5-loculed, each locule 1-

ovuled.

Japdnica, Lindl. (Photinia J'apdnica, Gray). Lo-
quat. Japan Plum and Medlar (erroneously).
Small tree, 10-20 ft., with thick, evergreen, oval-oblong
remotely-toothed lvs. near the summits of the branches,
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the under surface rusty-tomentose: fr. a pear-shaped
yellow pome (Fig. 775), with large seeds and an agree-
able acid flavor. B.R. 5:365. A.G. i2:19.-The Loquat
is native to China and Japan, but is much planted in the
Gulf states and westward. It blooms from Aug. until
the approach of winter, and ripens its clustered fr. in
very early spring. The fruit is often seen in northern
markets. It is a profuse bearer in congenial climates.

775. Loquat {X%).

Loquat is an excellent decorative plant, either as an
evergreen lawn tree south of Charleston, or as a pot-

plant in the North. Grown from seeds, it is a most satis-

factory conservatory subject, resisting uncongenial con-
ditions. L. H. B.

EKIOCNfiMA. Consult Bertolonia.

EEIODfiNDRON (Greek, woolly tree; alluding to the
woolly fiber inside the fruit, called "ceibo" and "pochote"
by the Mexicans, and used by them for stuffing pillows).
Mali'AcecB. Ten species of tropical trees, thorny or not:

Ivs. digitate; leaflets 3-7,entire: fls. solitary or clustered,
large or medium-sized, rosy or whitish; petals oblong,
pubescent or woolly ; column of stamens with 5 branches
at the top, each bearing 2-3 anthers. £. occident&le,

G. Don, is cult, by Pranceschi, Santa Barbara, Calif.,

as Ceiba occidentalis.

EBIOGONUM (Greek, woolly joints). Polygon&cem.
About 100 species, chiefly northwest American herbs,
tufted subshrubsl or slender annuals, mostly densely
woolly: Ivs. crowded at the base of the stem, alternate,

entire. £. comprfsiiam, Dough, perhaps the best known,
has countless minute 6-lol>ed neutral colored fls., dull
white to rosy, borne in compound umbels 5-6 in. deep and
broad. The following have been advertised, but are
practically unknown in our gardens: E. campanulhtum,
compdsitum, fldviim, heracleoUles , incdnum, microthi-
cum var. effusum, niveum, nudum, ovalifblium, sph(B-
roc^pJiahtm, thymoldes, umhellMiim. These kinds have
been advertised by D. M. Andrews, Boulder, Colo., E-
Gillett, Southwich, Mass., and F. H. Horsford, Charlotte,
Vt. Consult American manuals and floras, and Proc.
Am. Acad., vols. 8, 12 and 14. Should these attain any
garden importance they may be reviewed in an annual
continuation of this work. Species are usually found on
calcareous soils. y^^ ]\^_

ER16PH0E1JM (wool-bearing, from the Greek; allud-
ing to the heads of fruit). Cyperd.cew. Perennial rush-
like plants, growing in swales: fls. in dense heads, the
bristles very numerous and often becoming greatly elon-

gated in fruit. None of them is known in cult., but the
following have been offered by collectors: jE". alpinunif
Linn. ; JS. cyperhium,Ijmn. ; i'./f)ief)/j(m,Benth.& Hook.

;

£!. polystAchyon, Linn.; JS. vagindtiim, hinn.; i!. Vir-
ginicum, Linn. All these are w^ild in the northern states.

TIseful for bog gardens. Avoid late fall planting.

EBIOPH'i'LLUM (Greek, woolly -leaved). Compdsitw.
Perhaps a dozen species, all from western N. Amer.
One kind cult, in a few hardy borders is a low, tufted,
herbaceous perennial, with much divided Ivs., covered
with wool beneath (each stem bearing about 5), and 8-

rayed, yellow heads, 2 in. across, borne in a loosely fork-
ing fashion on peduncles 3-7 in. long. The genus was
included in Bahia by Bentham and Hooker, but is now
kept distinct largely because of the permanently erect
involucral bracts : seeds mostly 4-angled, and pappus of
nerveless and mostly pointless, colorless portions.

csespitosum, Dougl. (Actinella lantlta, Pursh, not
Nutt. Bahia landta DC.), described above, has been
advertised by E. Gillett. B.R. 14:1167 is badly drawn as
to involucre and pappus.

EEI6PSIS (Greek, like Eria, an orchid of the Epi-
dendrum tribe, which it resembles when not in flower).
Orchidd-cece. Five Peruvian orchids of the Vanda tribe
allied to Acacallis and Warrea. Lvs. plicate; racemes
2 or 3, basal : fls. open, small, maxillaria-like, together:
lip 3-lobed, the lateral lobes broad and erect. Cool
house orchids, requiring the treatment of Cattleya.

biloba, Lindl. Pseudobulbs 3 inches long: lvs. lan-
ceolate: fls. 1 in. across; sepals and petals yellow, with
orange-red margins; labellum yellow spotted with
brown. Colombia. B.R. 33:18.

rutidobulhon, Hook. Stouter in habit than the above:
pseudobulbs wrinkled, dark colored: racemes drooping:
sepals and petals orange-yellow, with deeper colored
margins; labellum white, with purple spots. Antioquia,
in exposed positions on the stems of palms. Peru. B.M.
4437.

H^lense, Kranzlin. Said to be "the finest in this small
and rare genus. It differs greatly in habit from the
other members ; the bulbs somewhat resemble those of
JSpldendrum Brassavolce, but are much stronger, and
bear three long, coriaceous, dark, glossy, green leaves.
The flowers are twice as large as those of B. biloba, and
are borne on tall, arching scapes. The sepals and petals
are orange-colored, margined with purple, the lip simi-
lar, but with a j'ellow blotch, spotted with purple at the
base."— Sa»(der di Co., 1899. Oakes Ames.

EEIOSTfiMON (Greek, woolly stamens). Rut&cem.
Coolhouse evergreen shrubs from Australia, with starry,
5-petaled fls. an inch wide, of white or blush pink.
Practically unknown in America, but abroad considered
amongst the finest of hard-wooded winter or spring-
blooming Australian plants. The nurserymen mostly
graft them on stocks of Correa, an allied genus, which
has tubular fls. instead of free petals. Lvs. alternate,
entire, glandular-dotted : stamens 8-10, free, shorter
than the petals ; anthers pointed. Much care is needed
to produce well-trained specimens. With the growth of
wealth in America, more of the Australian hard -wooded
plants will be grown by skilled gardeners in our finer

establishments. The following kinds can be imported
from Europe.

A. Foliage linear or narrowly lanceolate.

B. Bvs, linear.

scaber, Paxt. Lvs. covered with minute roughnesses:
petals white, tipped pink. P.M. 13:127.

BE. Jyvs. narrowly lanceolate.

linifdlius, Seghers. Lvs. broadest at middle, tapering
both ways. R.B. 20:97. — Probably an old garden form
of some well-known species.

AA. Foliage conspicuously wider.

B. Lvs. 10-12 times as long as broad.

C. Apex abruptly pointed.

myoporoides, DC. Lvs. widest at the middle, tapering
evenly both ways: petals white, glandular on the back.
B.M. 3180.

00. Apex blunt.

salicifolius, Sm. This willow-leaved species has per-
haps the handsomest foliage. Lvs. widest above the
middle, tapering more gradually to the base than to the
apex; petals bright, soft pink. B.M. 2854.
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BB. Lvs. S-i times as long as broad.

intermSdius, Hook. Lvs. 9-18 lines long, elliptical,

abruptly pointed: petals lanceolate, white, but tipped
with pink outside in the bud like the rest: ovary placed

on a flat disk and not ringed at the base. Probably of

garden origin. Intermediate between JS. myoporoides
and buxifolius. B.M. i439.

huxlfdlius, Sm. Lvs. as in E. intermedius , though
perhap.? smaller : petals obovate, white, tipped pink:

ovary sunk into a double disk of 2 rings. B.M. 4101.

—

J?, d'ensifldrum, Seghers., R.B. 20:97, looks like a pro-

lific horticultural variety of this species. w'. ji.

EBITBtCHIUM. For E. barbigernm, see Krynitzleia.

For .B. notliofulvum, see Plagiobotlirys.

EBdDIUM (Greek, a heron; alluding to the beaked
fruit). Oerani&cem. Heron's Bill or Stokk's Bill.
This genus contains a few low-growing, hardy herba-
ceous perennial plants, with finely cut foliage and fls.

suggesting our wild and hardy Geraniums, from which
they differ in having only 5 instead of 10 anther-bearing
stamens, the other 5 being reduced to scales; also the
tails of the carpels hairy inside. The common Gera-
niums of our home windows and summer flower-beds

are the blended product of Pelargonium sonale and
P. inquinans , and originally had the 2 upper petals dis-

tinctly smaller than the 3 lower ones, as do the other
wild Pelargoniums from the Cape of Good Hope, while
Erodium and the true genus. Geranium, of which a few
sorts are cultivated in our hardy borders, have all 5

petals nearly equal in size. They also have small
glands alternating with the petals, which are absent
from Pelargonium. Erodium has about 50 widely scat-

tered species. Herbs, rarely somewhat woody or tufted:

Iva. opposite or alternate, one often smaller than its

mate, stipuled, toothed, lobed or dissected: fls. mostly
in umbels, of various shades, from crimson-pink to

purple, with darker blotches on the 2 upper petals and
the venation outlined in darker shades.
These plants are chiefly for the front row of the

hardy borders and the rock-garden, where they thrive
in a gritty loam. They like dry, sunny spots, and may
be trusted with a conspicuous position, being chiefly

valued for their steady succession of bloom from June
to August. Divided plants are chiefly sold here, but the
species are easily prop, by seeds. Of E. moscliatnm
only seeds are sold, and these are sown annnallj', the
species not being hardy. Nos. 1 and 4 are not native to

America, being essentially Asian, but they grow wild in

California and to some extent in eastern states. Some
Erodiums can be grown in chinks of walls, but not E.
Manescavi, which is the strongest-growing, showiest
and best kind.

1. cicutarium, L'H^rit. Tufted, lower and more slen-

der than No. 4, less glandular, often with coarse, soft,

short hairs: lvs. oblong, 1-2-pinnate; Ifts. small, nearly
sessile, the uppermost confluent, more- sharply and
deeply cut and with narrower lobes : stipules small,
acute : sepals with 1 or 2 terminal bristles : filaments
not toothed. Mediterranean regions, Asia. Mn. 7, p. 127.

2. maoradSnium, L'H^rit. Remarkable for the great
length of the roots when twisting among rocks, and
strong odor of the foliage. Lvs. hairy, glandular, 1/^-2 in.

long, oblong, pinnate; segments pinnatifld, rachis with
a toothed wing ; fls. light purple, the 2 upper petals a
shade darker, and the spots nearly black. Pyrenees.
B.M. 5665.

3. Maneacivi, Coss. Height 10-18 in.: lvs. attaining
6 in. long, 2]4 in. wide; segments alternate, ovate, short-
stalked, dentate, with sometimes a deeper cut : fls. at
best 2 in. across, strong rosy purple, the spots of the
upper petals only a shade or two darker. Pyrenees.
Gn. 55:1220. — Colors stronger and more uniform than
No. 3.

4. mosohatam, L'H^rit. Mostly stout and glandu-
lar: Ifts. large, short-stalked, ovate to elliptical, serrate,
broad-lobed : stipules large, rather obtuse : sepals not
terminated by bristles : filaments 2-toothed. Mediterra-
nean, Orient. tj^ j£_

EEPfiTION. All referred to Viola.

EBtl'CA (etymology in dispute
;

probably from the
Latin to burn, in allusion to the hot seeds). Cruciferw.
Perhaps half a dozen herbs of En. and W. Asia, annual
or biennial. Allied to Brassica : differs in the shorter,
more turgid silique, with keeled valves ; style elon-
gated; seeds in two rows. E. satlva, Mill., Roquette or
Tlra, is the only species cult, in this country. It is a
weedy, hispid annual, resembling a Mustard, 2-3 ft.

high, with lyrate-pinnatifid lvs. and creamy yellow fls.

See Roquette. l_ jj_ g_

ER'S'NGIUII (a name used by Theophrastus for
some sort of thistle). UmbeUiferm. Sea Holly. The
Sea Hollies are among the most bizarre of garden
plants, and are chiefly valued for the steel-blue or
purplish east of their rigid stems, prickly foliage and
teasel-like heads. They look like thistles, and do not
suggest any relation to the umbellifei-ous family of
which the flat-topped, white-flowered umbels of wild
carrot are a common example. The genus has perhaps
100 species, mostly spiny herbs. The petals are white.
All those described below are perennial.
The Sea Hollies are too queer and striking to be used

as elements in the most restful and natural home-pic-
tures, and their proper place is the hardy border, the
natural repository for all sorts of curious things. Here
they perpetually challenge one's euriosity and interest.
There are two very distinct groups of them, one with
much-cut foliage, as shown in Fig. 776, the other the

776. Eryngium amethystinum.

"Pandanus group," with long, undivided leaves. A
very different list of species is cult, abroad, but the
main types are here now, and a collection of kinds is

not as artistic as well massed groups of a single kind.
They are slightly used in subtropical bedding. The
dried stems retain their color, and are sometimes hung
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up in living-rooms. The plants mostly grow from 2-3

ft. high and head out in July and Sep. J. B. Keller ad-

vises a light soil and sunny situation. £) . amethifstinum
is probably the favorite. Meehan says that lH. planian
is much visited by bees. The weak point of Eryngiums
is that they are slow to recover from the shock of divi-

sion. This makes it difficult to work up a stock at home
sufficient to make an effective group. D. Dewar, in his

garden monograph of the group, Gn. 46, p. 522, says that
the only safe way to increase the Sea Hollies is by seed.
" Sow tiie seed in pans as soon as gathered, and place in
a coldframe. The seeds will germinate in the spring,
and if properly managed will be ready to plant out the
following year." It is said that many of the species are
less showy and satisfactory here than in England,

A. Jjus, divided into radiating segments,

B. Bracts longer than the heads.

c. Number of bracts 10-20.

v>. Moot-li's. deeply notched at the base and merely
toothed at the margin.

1. alpinum, Linn. Bracts 10-20, a little longer than the
oblong heads. Alps. R.H. 1876, p. 113. B.M. 922. (Sn.

46:993. — There is a white variety.

DD. Root-lvs. less deeply notched at the base, elsewhere
more dissected.

2. Oliveriiuum, Laroch. Bracts 10-12, more rigid and
fewer-toothed than in JH. alpinum: heads ovate.
Orient. Gn. 45, p. 223.

CC. Number of bracts 6-9,

D. Soot-lvs. deeply cut.

3. amethystinum, Linn. Fig. 776. Root-lvs. pinnatifid

:

bracts 7-8, few-toothed at the base, much longer than
the globose heads. Eu. Gn. 46, p. 522, and 55, p. 454. J*J.

ccelestinum, a trade name unknown to our botanies, is

the same thing, according to J. B. Keller.

DD. Root-lvs. merely crenate-dentate.

4. gigant^um, Bieb. Root-lvs. deeply cordate: bracts
8-9: head ovate. Armenia. Gn. 46, p. 523.

BB. Bracts as long as or shorter than the heads.
c. Upper stem-lvs. 5-parted.

5. plflnum, Linn. Middle stem-lvs. stalkless, undi-
vided: bracts 6-7: head rotund. Eu., N. Asia.

CO. Upper stem-lvs. about 8-parted.

6. Lfiavenworthii, Torr. & Gray. Height 1-3 ft. : stem-
lvs. stalkless, somewhat clasping : heads ovoid-oblong.
Kans. to Tex., Mex. B.B. 2:522.

AA. Lvs. undivided, long and linear.

7. aqu&ticum, Linn. (£. j/!(cc(EWi)i()»., Michx. ). Height
2-6 ft.: stem striate, unbranched or branched above:
lvs. mostly clasping, finely parallel-veined, lower some-
times 3 ft. long, iUl in. wide, all bristly margined:
heads globose-ovoid. U. S. B.R. 5:372. ^_ jj

In No. 1 the involucre
is a deeper blue than
in Nos. 2-5 ; in No. 7 the
involucre is not colored
and the fls. are white
or pale. No. 1 needs
deep soil and partial
shade. No. 3 also makes
a good bog plant. No.
7 grows well in either
wet or dry situations.
Heights of the first five

species, 2-3 ft. ; 3-5,

2-3}^ ; 3-4, 3-4.

P. W. Barclay.

ERYSIMUM (possi-
oly means blister-draw-
ing). Cruciferce. Of
this big genus we cul-
tivate two brilliant

yellow and orange,
spring- and summer-
blooming, hardy " an-

777. Erysimum asperum. nuals," scarcely, if at

all, inferior to the true wallflowers (Cheiranthus) for
general purposes, and two lower-growing and perhaps
earlier-blooming rock-garden plants. The genus has
70-100 species of biennial and perennial herbs, with
long, soft, appressed, 2-parted hairs: lvs. narrow, linear
or oblong, entire or variously toothed: fls. orange or
yellow, rarely purple, often fragrant; petals 4: style
persistent.
Although the two most popular kinds are biennials,

the gardeners think of them as annuals. Their seeds can

778. Erysimum asperum (X%).

be sown in the fall and produce earlier bloom than if

sown in spring. Fig. 777 shows the last flowers open at
the top of the pyramid, while the seed pods are swelling
below.
The rockery kinds, J, B. Keller writes, do well also in

the front row of the border and on dry banks. They like
full exposure to sunlight, and in the spring months are
completely covered with bright flowers. Divided plants
only, not seeds, are offered by American dealers. In
Gn. 24, p. 402, it is said that ij, ochroleticum on level
ground is likely to lose its lower lvs. and to perish on
heavy soils in hard winters. It thrives best when fre-
quently divided, and may be prop, by cuttings.

A. Plants biennial: height 12-lS in.

B. Fls. yellow.

dsperum, DC. (J£. Arkansdnum, Nutt.). Figs. 777,
778. Height 1-3 ft. in the wild, 12-18 in. in gardens: lvs.

dentate or entire, upper ones mostly entire: fls. Kin.
across : pods rough, l>2-4 in. long, 4-sided, nearly erect.

U. S. -£'. Arkansanum is merely a western and broader-
leaved form. B.B. 2:152.

BB. Fls. orange.

Peroiskianum, Fisch. & Mey. Pods shorter than in
the above, and standing out more nearly at right angles,
not so stiff and straight, constricted below the narrower
style. Caucasus, Afghanistan. B.M. 3757. P.M. 6:245.
— There are strains of seed saved bj' Vilmorin-Andrieux
& Co., from compact and dwarf plants suitable for edg-
ings. [Ij. Perofskianumnanum, R.B. 13:101. F. nanum
compactum aureum, Gt. 46, p. 194. B. compactum au-
reum, Peter Henderson & Co.).

AA, Plants perennial: height mostly 4-6 in.: rock-
garden plants.

rupSstre, DC. (B. pulchellum, J. Gay). Stem rather
woody at base: lvs. somewhat dentate; stem-lvs. oblong,
the hairs short, dense, 2-3-parted. Asia Minor. R.H.
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]880, p. 412.—Woolson, Passaic, N. J., keeps the names
separate. His plants of E. rupestre have "citron-yellow

fls." JS. ruprestre is "more spreading."

ochroleiicum, DC. {E. Bhmticum. DC). Height 4-12

in.: stems yellowish, creeping: Ivs. entire or the upper
with a few short, sharp teeth. Spain. J. W. Manning's
plants of JE. JihcEticum he considers same as E. pul-
cliellum. They "grow 6 in. high, and have briglit yellow
fls. in May." Woolson's plants of .£7. ochroleucttm, "from
the Alps of Jura," have pale yellow fls. '\y. ji.

ERYTHfiA (one of the Hesperides, Daughter of Even-
ing). Palindeece, tribe Gorijphew. Spineless palms with
solitary robust caudices, ringed at the base, clothed
above with dead leaf-sheaths. Leaves terminal, the
younger ones tomentose, orbicular, flabellately many-
parted, the lobes lacerated at the apex, intermingled
with fibers, infolded; rachis short; ligule long; petiole

stout, smooth or spiny along the margins; spadices
long, white tomentose: branches stout; spathes many,
sheathing the peduncle, thick-coriaceous, densely to-

mentose; bracts and bractlets distinct; fls. pale: fruit

globose, small. Species 2. Southern California.

This small group of American palms includes two
species onl}^, as far as known at present, these being E.
armata, which is known locally as the "IJlue Palm," and
E. edulis, the latter commonly known as the "Guada-
lupe Palm," from the fact that it has only been found in

a wild state on the island of Guadalupe, off the coast of
southern California. The plants in question belong to

the fan-leaved section of palms, and bear much resem-
blance to Brahea, the segments of the leaves being
adorned with whitish filaments. In the gardens of Santa
Barbara, California, the Erytheas are planted out, and
in a few years form very handsome trees, but in less

favored latitiides they may be cultivated in the same
manner as Kentias or Latanias, flourishing in a night
temperature of 60° when grown in a rich and open soil

and abundantly supplied with water.

armata, Wats. (Brahea armii1a,yVs.ts.). Blue Palm.
Tall and slender, 40 ft. high : Ivs. very glaucous; peti-

ole narrow, deeply channeled, margined with numerous
stout, more or less hooked, slightly spreading spines;
segments 30-40, sub-lacerate at the apex, slightly filif-

erous. Lower California. G.C. III. 20:425.

Edulis, S.Wats. {Brahea idiiUs,Weni\.). Stem 30 ft.

high, 15 in. thick, with thick, corky bark ; sheaths fibrous,

at length glabrous
;

petioles stout, 1 in. wide, plano-
convex, unarmed on the acute margins, fibrous-pubes-
cent or glabrate above ; lignle 2-3 in. long, densely
silky-tomentose ; blade 3 ft. ; segments 70-80, at first

tomentose, lacerate at the apes and fibrous on the edges.
California. R.H. 1893, p. 297, and 1897, p. 77. G.C. III.

13:50/
;
22:157. Jabed G. SinxH and W. H. Taplin.

ERYTHE.ffiA (Greek, red; alluding to the fls. of some
species). Genfiandcece. This includes two hardy plants
with bright, deep rose fls., one of which is a rockery
plant from the Azores, the other a Californian annual
which deserves general cultivation. The flowers have
slender green tubes an inch long, and a spreading limb
of 5 oblong lobes, each half ah inch long. The style of
E. venusta is curious. Though longer than the stamens,
it does not stand above them, but bends down and stands
off at one side. The genus has possibly 30 widely scat-

tered species, and no near allies of garden value. These
plants bloom in summer and autumn.
Of E. diffusa, 3. B. Keller writes : "A light, sandy

loam, in a protected nook of the rockery, with partial
shade, is required for this charming little alpine plant.
It must be planted in a well sheltered position, and re-

quires protection from sun and severe frost in winter,
but the little plant is well worth all the extra care we
may have to expend on it in winter. Prop, by cuttings,
seeds or division."

M4ssom, Sweet (E. diffusa, 'Woods). Height 4 in.:

stems ascending, tufted, not branched above, 1-3-fld. •

fls. lateral. Azores. Annuals in Azores, biennial in
western Europe. — The plant cult, under this name is

considered perennial by our nurserjTnen.

veniista, Gray. Height 6-10 in.: stems erect, 4-angled,
cymosely branched, as many as 14-fid. : Ivs. K-1 in.

long, oblong or ovate oblong, very blunt: corolla lobes
said to be yellow at the base, but in the picture the fls.

have a white eye. Calif. B.M. 6396. -The largest flow-

ered species.

ERYTHRiNA (from Greek for red). Zegiimindsw.
OoK.AL Tkee. Herbs, shrubs or trees, with large and
showy papilionaceous fls., represented by 25-30 species
in tropical countries. Lvs. pinnately 3-foliolate, with
glanduliform stipules. Fls. mostly red and in dense ra-

cemes; calyx 2-lipped; standard free or very nearly so;

tenth stamen free, or united only half its lengtl: fr. a
slender, more or less twisted pod. Plants usually spiny;
very rapid growers. Erythrinas are much prized gar-
den plants. Some of them, particularly the herbaceous
kinds, are frequently planted out in the summer. In
the house they demand an intermediate temperature.
Give rich soil and frequent waterings. In the woody
species, aim to have well-ripened wood for flowering,
for the bloom is produced on wood of the preceding
year. The herbaceous species are propagated by di-

vision of the rootstock; also by cuttings from shoots
springing from the old roots. Woody species prop, by
cuttings of growing wood. All species prop, by seeds,
whenever these are obtainable.

A. Rerbaceous species {or treated as such). These die
down at the end of the season, and the roots may
be stored after the manner of Dahlias. It is best
to start the roots before planting them out, particu-
larly in the N. In their native countries, these
species are more or less woody.

Crista- gralli, Linn. {E. laurifdlia, Jacq.). Common
Coral Tkee. Bushy and woody, sometimes developing
a very short trunk, but the flowering branches dying
back after blooming, the stronger branches coming an-
nually or periodically from near the root : stem and
petioles somewhat spiny: Ifts. ovate-oblong or lance-
oblong, acuminate, entire: fls. large, brilliant crimson,
the keel nearly as long as the down-folding standard,
the wings rudimentary. Braz. B.M. 2161.— Runs into

many forms, varying in the shade of red, some of them
with variegated lvs. South of Washington, stands out
of doors if protected. In the North the fleshy roots are

taken up and stored. Valuable for summer bloom. Fls.

in large, terminal racemes. Madame Belanger is apopu-
lar garden form.

comp&cta, Bull. Of very compact habit : fls. rich

crimson. Probably a form of the last.

specidsa, Andr. Bush-like, reaching 8-12 ft., but usu-
ally cut back as E. Crista-galli is : stems and lvs.

prickly: Ifts. broad and more or less 3-lobed, pointed,
veiny: fls. in pubescent racemes, rich crimson. W. Ind.
B.R. 9:750.— Stem green, very prickly.

herbicea, Linn. Stems several and herbaceous, from
a very thick root, 2-4 ft. high, the flowering ones nearly
leafless : Ifts. ovate to hastate : petioles long, more or
less prickly: fls. 2 in. long and very slender, deep scar-

let, in loose racemes 1-2 ft. long: seeds scarlet. N. Car.

to W. Ind. Common on Gulf coast of Ala. and Miss.
B.M. 877. — E.Bidwillii, Lindl., is a beautiful hybrid of

this species and E. Crista-galli (the latter the pollen
parent), with herbaceous shoots and an ascending vex-
illum. B.R. 33:9.

AA. Woody or tree-like species. Greenhouse plants, or

planted in the open in S. Calif, and S. Fla.

Humeina, Spreng. {E. Cdffra, Hort. ). Often tree-

like and 30 ft. or more, the stem and petioles very spiny

:

petioles long: Ifts. rhomboid-ovate, acuminate: pedun-
cles axillary and strictly erect, longer than the lvs.,

white-warty: fls. verticillate-spiked on the ends of the
peduncles, long and slender, deflexed, brilliant scarlet

fading to purple. S. Afr. B.M. 2431. B.R. 9:736.

Corallod^ndron, Linn. Cokal Tree. Tree, prickly:

Ifts. ovate-rhomboid: calyx teeth obsolete; standard
erect, linear-oblong, scarlet: seeds scarlet, usually with
a black spot. W. Ind.

Other Erythrinas have been introduced into S. Calif.

:

E. Bogoihisis, said to grow 50 ft. high, from Colombia;
E. insignis, Todaro, of unknown habitat, 100 ft.; E.
vidrum, Todaro, 100 ft., of unknown habitat.

L. H. B.
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ERYTHBOCH^TE, or EEYTHEOCH^TON. See
Senecio Japonicus.

EEYTHEdNIUM (from the Greek word for red).

LiUdcece. Dog's-Tooth Violet. Adder's Tongue.
Handsome plant.s of the north temperate zone. Four
belong to the Old World, four to eastern N. America,
one is found in the Rocky mountains, while in the cool

woods and high mountains from northern California to

the British possessions the genus is represented by
nine species and a number of well marked varieties.

Erythroniums have bulbs standing erect and from ob-

long to linear in form, two radical leaves, which iu most
species are handsomely mottled : scape slender and
leafless, producing from one to many flowers. The peri-

anth consists of six similar divisions, usually recurved,
six stamens and a single .3-lobed style. The species
are confused and are much in need of revision. See

Erythronium
Americanum (X^).

Watson, Proc. Amer. Acad. Arts & Sci. 14:200 ; 22:479.
Baker, Journ. Linn. Soc. 14:296. Weathers, G.C. HI.
20:361.
The Erythroniums are most interesting spring flow-

ers. They succeed in any light soil, particularly in par-
tial shade. In common with all herbaceous perennials,
especially those which produce bulbs or corms, they
profit by a winter mulch of leaves or litter. The west-
ern Erythroniums are all plants of the cool woodlands,
except a few which grow at such altitudes as to reach
like conditions. They thrive best in shade, a thoroughly
drained soil, moist and rich in mold, a surface cover-
ing of half rotten leaves tending to equalize condi-
tions. Any good fibrous material, as fibrous peat, cocoa-
nut fiber or spent tan bark, or even well rotted sod, will

answer the purpose to lighten the soil and give that
abundance of mold they delight in. Pockets in shaded
rockwork give ideal situations. They will thrive nat-
uralized on cool, wooded slopes, and where the drainage
is good will thrive iu grass. The leaves ripen before
the grass is cut and the effect is very fine. Simply
planted in boxes in a loose soil, rich in mold, and left

year after year in a shaded spot, they sometimes give
splendid bloom. 1/. Hartivegli flowers very early, and
stands more heat and dryness than any other variety.

E. pHrpnrascens and -£'. monfanuni, from high altitudes,

tend to throw up their growth very late, and are on that
account rather difficult to cult. E. (jrandifloruni flowers
very early, and must be given a cool situation and be

kept back, to secure any length of stalk. All of the other
western species are very satisfactory garden plants.
The propagation of E. Dens-Canis and varieties, the
eastern American species and E. Hartwegii, is by
offsets. All of the other western species can be in-

creased only by seeds. The eastei'n species should be
planted at least Sin. deep.

A. Els. always solitary, and witJiont a crest near
base of inner petals : leaves handsomely mot-
tled : offsets ^eic— Old World species.

Dens-C4nis, Linn. The European species : in the
type fls. are rosy purple or lilac : stem 4-6 in. high.
Variations are white, rose-colored or flesh-colored. Var.
longifdlium, Hort., varies in its narrower leaves and
larger flowers. Var. Sibiricum, Hort., from the Altai
Mts., is taller. — Little known in Amer. gardens.

AA. El. solitary, witliottt a crest on inner petals: pro-
duciny offsets. — Ea,steiu American species.

Americanum, Smith. Common Adder's Tongue. Fig.
779. Lvs. mottled: fls. yellow; the segments recurved:
bulb with long offshoots. Eastern U. S. and Canada,
to Pla. and Ark. Runs into many forms. The follow-
ing names belong with it: E. lanceoldtum, Pursh;
E. angustdt.um, Rat.; E. bracte&ttim, Boott.

Albidum, Nutt. Lvs. not mottled, narrow: fls. white,
yellow at base ; segments recurved. Ont. and N. Y. to
Tex.

mesachdreum, Knerr. Lvs. not mottled: fls. lavender,
the segments not recurved: earlier than the last. Iowa
to Kansas.

propiillans, Gray. Lvs. small, green or slightly mot-
tled : fls. rose-colored, with yellow base : offsets pro-
duced from the stem sheath. Southern Ontario and
Minnesota.

AAA. Els. 2-4, sometimes more {rarely only 1-fld.).—
West American species. The lvs. are richly
mottled, except in E. grandiflorum. The
corms do not produce offsets, except in E.
Hartwegli. Inner petals with auricles except
in E. Howellii, All except E. purpurascens
have large and showy fls.

B. Style S-cleft.

grandiildrum, Pursh {E. giganteum, Lindl.). Lvs.
unmottled: stem slender, 1-5-fld. : fls. very bright yel-
low; petals recurved; anthers yellow.

Var. album, Hort. (E. montdnum, Hort.). Like the
type, except the fls. are white, yellowish at center, and
with a slight greenish cast.

Var. minor, Morren, is smaller.

Nuttalli&num, Schult. Like E. grandiflorum, and per-
haps a variety of it, but has red anthers.

H4rtwegii, Wats. Bulb-bearing offsets : lvs. mottled

:

fls. 1-6, mostly in a sessile umbel, large, light yellow-
orange at center. Foothills of the Sierra Nevada
mountains in California. G.C. III. 20:361.

revoliitum. Smith. Lvs. 1-4, mottled in white and
light brown: fls. nearly always 1 or 2; petals narrow
and curved; style large and stout; filaments from subu-
late (awl-shaped) to deltoid, opening from white flushed
with pink to pinkish purple, becoming purple. J.H.
111.35:523.

Var. Bol&nderii, Hort. (E.grandiflbrum, var. SmitMi,
Hook.). Differing from the type in having white fls.,

tardily becoming purple, and in being smaller.

Var. J61insoni, Purdy {E. Jdlinsoni, Bolander). Very
similar to the type, but lvs. mottled in dark brown and
looking as if coated in varnish, and fls. dark rose with
orange center. On. 51:1106. G.C. III. 19:549; 25:253.

Var. precox, Purdy. Lvs. mottled in mahogany, the

most beautifully in any Erythronium: the fls., usually
2-4, are creamy white with orange center.

Var. 'Watsoni, Purdy. Differs in having a full, creamy
white fl., orange at center, and usually banded with
brown above the base ; in foggy weather the fl. is bell-

shaped: lvs. mottled in brown.— One of the finest of

Erythroniums.
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Var. albifldrum, Hort. (E. giganteu7H,var.albifldru»i,

Hort. E. (/i-andifldrtim, var. albifldrum, Hook.). This
differs from var. Walsoni only in being pure wliite,

witli a delicate greenish cast. B.M. 5714. F.S. 20:2117.

G.C. 111.3:556; 15:621.

BE. Style not divided.

citrinum, Wats. Lvs. mottled : stem 1-3-fld.: petals

broad, strongly recurved, light yellow, orange at center,

the tips becoming pink.

H^ndersonii, Wats. Lvs. mottled in dark brown :

petals strongly recurved, pale purple, with a very dark
purple, almost black, center. G.F. 1:317. G.C. III.

3:653; 15:623. B.M. 7017.

purpur&scens, Wats. Lvs. not mottled bvit shaded in

dark metallic tints : small, spreading fls. crowded in a
raceme, light yellow (almost white), center orange, be-
coming purplish.—The smallest of our Erythroniums.
Properly an alpine.

H6wellii, Wats. Lvs. mottled: scape 1-3-fld. : fls. pale
yellow with orange base, becoming pinkish. — Of the
Pacific coast Erythroniums, this alone is destitute of

the ear-shaped appendages at inner base of petal.

Cakl Purdy.

ERYTHECXYLTJM (Greek, red wood: true of some
species). lyindcece. Coca. The Cocoa plant, the lvs. of
which are of vast importance in medicine, can be grown
in the extreme south of Florida and California, and is

rarely cult, under glass in the North for its economic
interest. It is a shrub 5-6 ft. high, with rusty brown,
slender branches, on the extreme tips of which the lvs.

are borne. Below the lvs., on the wood of the preceding
year, which is reddish, clusters of 3-5 yellow 5-lobed
fls. a quarter of an inch across spring from the protec-
tion of the small scales that line the branchlets, and
which are colored like the bark. The native country of
the Coca being still uncertain, it is necessary for purposes
of description to take as the type the earliest described
form, which happens to be a Peruvian one, named by
Lamarck Erythroxijlum Coca, and figured in the Botani-
cal JNIagazine 1894, plate 7334. The lvs. of this form are
about 2^2 in. long, oblong-obovate, tapering to_ a short
stalk, rounded at the apex, the midrib extending beyond
into a short, sharp point.

Cocoa is grown commercially on a large scale through-
out South America. Peru produces fifteen million
pounds of the dried leaf every year, Bolivia half as
much, and the rest of South America very much more.
The lvs. are chewed to prevent hunger and fatigue.

Dr. H. H. Rusby, of New York, in the Therapeutic
Gazette, says, "The eii'ects of Cocaine as a nerve stimu-
lus applied to intellectual and emotional activity are
ruinous. It takes away appetite, abolishes the sensa-
tions of hunger and thirst, lessens waste during exer-
tion, and decreases the exhaustion of ill-fed laborers
and travelers. Beyond this. Cocaine has no supporting
or nourishing power whatever, and its essential action
is enfeebling. Every attempt made to support by it

athletic competition has resulted in failure or even
disaster." Cocaine is an excellent anaesthetic, and is

particularly useful in operations on the eye. Coca
should not be confused with Cocoa and Cacao, which
are discussed under Theobroma. The literature of
Coca, from every point of view down to the year 1889, is

reviewed in the Kew bulletin for that year. ^_ jj^

ESCALLdNIA (Escallon was a Spanish traveler in
S. Amer. ). Saxifragdcew. About 40 South American
evergreen shrubs or trees, with scattered entire or ser-

rate, ovate or lanceolate lvs , viscid branches, strong-
odorous fls. in terminal racemes or panicles : petals 5,

linear-spatulate ; stamens 5 ; anthers ovate-oblong
;

style simple, the stigma capitate and 2-3-lobed: ovary
2-3-loculed. A few species have been introduced in the
S., chiefly in S. Calif. They are of easy culture; rapid
growers. Some of them will no doubt prove half hardy
as far north as Washington. Spring and summer.

Montevidfinsls, DC. (-B. florihunda, Hort.). Nearly
erect bush, branches cylindrical : lvs. 2-4 in. long, elliptic

or linear-oblong, obtuse or nearly so, narrowed into a
distinct petiole, minutely dentate : fls. white, }4 in.

across, in a large, terminal panicle-like cyme. B.M.
6404. B.R. 17:1467.

pulverul^nta, Pers. (E. Berteridna, DC). Shrubs,
hairy all over : lvs. elliptic and obtuse, serrate : fls.

white, in erect, terminal racemes : branches trigonal.

virgata, Pers. {E. Philippiitna, Mast. E. virgdia,
var. I'hilippiAHa, Engl.). Half-hardy shrub south of
Washington, with rod-like light brown branches : lvs.

nearly sessile, not glandular nor odorous, linear or
oblong-spatulate, serrate : fls. white, small, in dense
racemes terminating the branchlets.

OrganSusis, Gardn. Half hardy S., 2-5 ft., branches
red and angled : lvs. elliptic or oblong, crowded, serrate,
glossy: ris. pink, in close, terminal clusters. B.M. 4274.
— Excellent.

ribra, Pers. Twiggy shrub, glandular-pubescent: lvs.

rather small, obovate-lanceolate, sharp-toothed : fls.

long-tubular, red, in short, terminal clusters. B.M. 2890

L. H. B.

ESCHSCH6LZIA (J. P. Eschscholz, of Kotzebue's
scientific expedition). PapaverAcece. About a dozen
low, pale or glaucous herbs, annual or perennial, with
dissected, alternate lvs., and large, showy yellow or
whitish fls.: sepals 2; petals 4; stamens numerous;
stigmas 4-6: capsule long and slender like a silique,

1-loculed. The calyx forms a hood which is pushed off

over the bud as the petals expand (see detail at the left

in Fig. 780). The torus or I'eceptacle (from which the
capsule arises) is prominently widened or dilated.

Monogr. in Gray, Syn. Fl. N. Amer. 1:90-92. Commonly
spelled Eschscholtzia.

780. Eschscholzia Californica (XK).

Calif6rnica, Cham. California Poppy. Pig. 780.

Perennial, but cult, as an annual, 10-20 in. high, form-
ing mats : lvs, petioled and divided into linear parts :
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fl. saucer-shaped, opening in sunshine, 2-3 in. across,

yellow or orange or cream-colored : pod 3—t in. long,

strong-ribbed : torus large and funnel-shape. Calif,

and Ore., mostly along the coast. B.M. 2887. B.R.
14:1108. R.H. 1894, p. 381.— One of the most popular
garden fls. It is treated as a hardy annual. Seed.s may
be sown very early. It stands considerable cold, and
blooms after the fiVst frosts. If well protected, plants

of one season's growth will pass the winter and give

some bloom the following spring. It sometimes self-

sows. Very attractive as an edging, because of its in-

teresting bluish foliage. There are double-fld. forms.

Very variable, and cult, under a variety of names, as

C. maritima, Hort. (not Greene), G. vdria, Hort. (trade

name for mixed varieties), C. aurantlaca, Hort.,' and
C. alba, Hort. The so-called white varieties are not yet

pure white. Do not bear transplanting well.

Var. crdcea, Hort. (JS. crdcea, Benth.). Fls. deep
orange: torus very widely expanded: calyx bud long-

attenuate. B.R. 20:1077. B.JNI. 3495.

Var. Dotiglasil, Gray {E. Douijlasii, Benth.). Rather
more slender, and blooms earlier: fls. pure yellow.

tenuiJdlia, Hook. Lower, with finer-cut and denser
foliage, the long divisions being almost capillary: fls.

small (1 in. across), light yellow, overtopping the Ivs.:

tor\is less prominent. Calif. B.M. 4812. £,_ jj_ g_

ESTEAGON, Artemisia Dracuncuhis

.

EUCALYPTUS (Greek, eu, well; kahjpto, to cover as

with a lid : the calyx limb covering the flower before
anthesis, then falling off in the form of a lid or cover).

Myrtdce<e. GuM Tkee. Mostly trees, frequently of im-
mense size; a few of the alpine and sub-alpine species

shrabby : Ivs. simple, entire (Fig. 781), in the seed-

lings and yoimg shoots of many species horizontal, op-

posite, sessile and cordate; in the adult mostly vertical

(occasionally horizontal), alternate, petiolate and vary-
ing from broadly ovate to lanceolate-acuminate and fal-

cate, thick or thin, always rigid, penniveined, glabrous,

781. Eucalyptus globulus (X%).
Shoots on a young plant.

except rarely in the young shoots, sometimes covered
with a glaucous wax : umbels solitary and axillary or

paniculate, near the ends of the branchlets, usually

white: fls. in umbels of 3 to many, rarely solitary ; ca-

lyx tube obconical campanulate or oblong, adnata to the

ovary at the base ; lobes connate, forming a lid which
separates by a circumscisslle dehiscence; petals wanting

(or adnate to the calyx-lid) ; stamens numerous, in

many rows, usually free, frequently inflexed in bud;
anthers small, mostly distinctly longer than broad and
opening by parallel longitudinal slits, often almost kid-

ney-shaped and opening by divergent longitudinal slits,

or truncate and opening by terminal pores ; style undi-
vided: fr. a capsule, opening at the top by 3-0 valves;
seeds numerous, mostly angular, only a few fertile.

For structure of fruit and calyptra, see Figs. 782-788.

A genus of about 140 species, all Australasian, except-

ing perhaps 5 found in the East Indies. Valuable hard-
wood trees, mostly of rapid growth : the timber is ex-

ceedingly durable and largely used in Australia by ship-

builders, railroad engineei's, implement makers, and for

building purposes. Felling for timber should be effected

towards the end of the dry season, when the flow of the
sap is least active. Ring-barking, if necessary, should
be performed during the latter part of the cool, or the

earlier part of the warm season, so that by largely ex-

hausting the sap, the fewest or no new shoots will rise

from the root (Mueller). The leaves of many species
contain a valuable antiseptic, volatile oil, which is dis-

tilled for pharmaceutical purposes. The bark of several
species yields a resin (kino) containing tannin in com-
mercial quantities, ou account of which the name of

Gum Trees is applied to the genus. B. globulus has
been very widely distributed over the globe through the
persevering efforts of the late Baron Von Mueller; it is

frequently planted in the malarial regions of warm cli-

mates, as at the Campagna at Rome, with very benefi-

cial effect. (Sanitarians will be interested in "Eucalyp-
tus in Algeria and Tunisia, from an hygienic and cli-

matological point of view," by Dr. Edward Pepper,
Proc. Amer. Phil. Soc. 35:39-.50.) In England the same
species is grown extensively for subtropical gardening,
on account of jts distinctive glaucous hue and symmet-
rical growth, but in that climate it needs the protection

of glass in winter. But few species are really hardy;
most of them, however, can be grown successfully in

California and countries enjoying a similar climate.

For ready determination of species in this critical ge-

nus, it is necessary to have adult leaves, mature buds,
flowers, and mature fruit : immature fruits are often

very misleading. Monographed in part by Baron von
Mueller in his Eucalyptographia (cited here as F.v. M.
Eucal.), in which lOO" species are carefully illustrated.

Bentham describes 135 species (almost the whole ge-

nus) in his Flora Australiensis, Vol. 3. The following
key has been adapted from Luehmann's Dichotomous
Key, published in 1898: the descriptions have been sum-
marized from the Eucalyptographia, and subsequently
verified by reference to herbarium specimens wherever
these were available. References to Hook. Icon, mean
Hooker's Icones Plantarum.

Culture in the Hast: Eucalypti are most easily raised

from seeds, which generally germinate freely. These
should be sown thinly in pots or pans of light, sandy
soil, and placed in a little heat. £. tjlobulus, when in-

tended to be used for subtropical bedding or for a group
on a lawn, is best sown in August and grown on through
the winter, for use the following season. In this way
much larger and better plants may be obtained than
when sowing is deferred to the spring. It is best to

raise new plants each year, as lifted specimens do not

regain their beauty of the preceding season. Being
fast-growing plants, considerable space must be al-

lowed when they become established, either in the open
ground or in pots. A rather rich soil, composed of loam
and decayed manure, with the addition of some char,

coal, to keep it open, is most suitable. S. maculuta , var-

citriodora, is very useful for growing in pots in the con-

servatory, its lemon-scented leaves rendering it a gen-

eral favorite (Nicholson).
Culture in the South: The process of raising Euca-

lypts is one of extreme simplicity. Well-ripened seeds,

shallowly sown (on open nursery ground, or, should the

species be a rare or select one, in wood boxes or seed

pans) germinate quickly ; when about hand-high the

seedlings should be transplanted in the nursery, to

check the downward growth of the roots and to promote
the formation of lateral rootlets, fit to retain some soil

while moving siich seedlings to places of permanency.
The operation of transplanting should be carried out in
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the cool season, best under a cloudy sky, and the seed-
lings ought not to get dried up In any way during the
process of removal, regular daily watering for some
time afterwards being requisite. Eucalyptus seedlings
for shipment to places only a few days' distance may be
simply packed in closed cases without much soil ; for
transmittal to longer distances, they must be well es-

tablished in pots or bamboo pieces. In this respect
Eucalypts should be treated like most pines and other
coniferous trees, and, like them, cannot V)e transplanted
when they hare attained an}' size, even when provided
with a good ball of earth. But their distribution by
means of seeds is the easiest method, on account of the
durability and small size of the latter. {P. v. Mueller:
adapted).

INDEX.

acmenioides, 31. gomphocephala, 33. piperita, 16.

albensj 3. gouiocab'x, 41. Plauehoniana, 17.

alpina, 35. (.iunnii, 45. platypus, 39.

amygdahna, 47. h;i?mastoma, 46. polyanthemos, 2.

angustifolia,47. hemiphloia, 3. punctata, 29.

Baileyaua, 42. Lehmanui, 36. regnans. 47.

buprestium, 15. leptophleba. 22. resinifera, 26.

calopbyUa, 5. leucoxylon, 13. Risdoni, 32.

citriodora, 1. lougifolia, 12, 47. robusta, 24.

coeeifera, 44. maciilata. 1. rosea, 14.

colossea, 11. marginata, 25. rostrata, 50.

coriacea, 10. megacarpa, 40. rudis, 52.

cornuta, 37. melaiiopliloia, 20. saligna. 27.

corymbosa, 4. melliodora, 19. siderophloia, 21.

corynocalys, 8. microcorys, 28. sideroxylon, 14.

crebra, 23. obcordata, 39. splachnicarpa, 5.

diversicolor, 11. obliqua, 18. Stewartiana, 49.

doratoxylon, 9. oecidentalis, 38. tereticornis, 51.

drepanophylla, 22. pallens. 14. tnantha, 31.

ficifolia, 6. pauiculata, 7, uneiuata, 43.

fissilis, 18. pauciflora, 10. iindulata,45.
globulus, 34. pilidaris, 30. viminalis,48.

A. Frtiit-valves quite enclosed in the capsule {see also
No. 26, -£'. marginata: fruit must be quite mature
in order to determine this point).

B. Fls. mostly in terminal or lateral panicles, not
simple umbels [occasionally the inflorescence ivill

app>ear to he paniculate in section bb also, ow-
ing to the falling off of the leaves, so that it is

necessary to look for the leaf-scars in placing
doubtful specimens): Ivs. scattered, petiolate (ex-

cept sometimes in seedlings and robust shoots).

C. Zfvs. of equal color on both sides (see also No. 4 and
No. 7, £J. corymbosa and E. paniculata),

D. Fruit at least % i7i. in diameter, more or less

urceolate: fls. and fruits pedicellate.

1. maculata, Hook. Spotted Gum. Handsome tree,

150 ft. high: bark smooth, whitish or reddish gray, mot-
tled with bluish white or brown reddish spots: Ivs. lan-

ceolate; veins feathery-spreading: anthers opening by
parallel longitudinal slits ; lid double. F.v.M. Eucal.
3:4. Hook. Icon. G19. — Timbervaluable for ship-builders,
wheelwrights and coopers, and for blocks for street
paving.

Var. citrioddra, Bailey (F. citrioddra, Hook. ) . Lekon-
scENTED Gusi. Haudsome tree : trunk slender : bark
smooth, white: branchlets long, slender and drooping:
Ivs. very long and narrow, light green, strongly lemon-
scented: fls. creamy white. May-July. —A favorite orna-
mental tree, of rapid growth in the warmer parts of Cali-

fornia: subject to frost. Timber valuable for piles and
girders : volatile oil used in perfumer}': the young
plants useful for window or cool greenhouse culture.

DD. Fruit rarely exceeding % in, in diameter.

2. polyfi-nthemo3, Schau. Red Box -tree. Well
branched tree, from 40 ft. or less to 150 ft. high: bark
brown or ash-gray, persistent; roughish: Ivs. from
orbicular to ovate, dull and grayish green on both
sides: lid depressed- or pyramidal-hemispherical and
faintly pointed: fls. small, white, in close panicles, de-
scribed as resembling gigantic heads of mignonette;
outer .stamens sterile; fertile anthers truncated, open-
ing by terminal pores. F.v.M. Eucal. 3:9. Hook. Icon.
879. — Fairly rapid grower. Timber extremely hard and
durable, unsurpassed for fuel, and much used in Aus-

tralia for ties and wheelwrights' work. Very useful for
bees, flowering in Jan. and Feb.

3. hemiphldia, F. v. M. Australian Box-tree. Tree,
90 ft. or less higb : bark of trunk persistent, solid, gray-
ish and somewhat wrinkled; of branches deciduous, in
flakes or long strips : Ivs. from lanceolate-falcate to
ovate-lanceolate, thick and rigid, often ashy gray

;

lateral veins diverging at a very acute angle : lid

conical : anthers very minute, globular, opening by
lateral, pore-like apertures. F. v. M. Eucal. 5:5.—
Timber hard and tough, valued in Australia for rail-

road ties, telegraph poles, shafts, spokes, etc.; also
makes excellent fuel.

Var. Albens, Moore (F. dlbens, Miq.). White Box-
tree. Bark dull green, persistent: Ivs. glaucous or
mealy white: fls. chalk-white.

cc. Zrvs. paler beneath than above: branchlets glabrous.

D. Fruit tirceolate (urn-shaped) over % in. long: lid

of calyx not broader than the tube, tearing off

along an irregular suture : anthers distinctly
longer than broad, opening by almost parallel
longitudinal slits.

E. Size of fruit under 1 in. in diameter,

4. corymbosa, Smith. Bloodwood. Small tree: outer
bark persistent, rough-furrowed, gray and turning some-
what black; inner yellowish or reddish brown; that of
the upper branches smooth and often reddish: Ivs. lan-
ceolate, only slightly curved, firm; midrib very promi-
nent, lateral veins very numerous, fine, almost trans-
versely spreading; oil-dots inconspicuous: peduncles
and pedicels long, slender: fls. yellowish white, fra-

grant: lid depressed-hemispherical, short-pointed: fr.

large, oval-urn-shaped. Aug.-Decem. F.v.M. Eucal. 5:2.
—Timber very hard when dry, durable under ground,
and much used in Australia for fence posts, rails, rail-

road ties, and rough building purposes: bark yields
about 28 percent tannic acid; dried Ivs. about 18 per
cent.

EE. Size of fruit exceeding 1 in. in diameter: Ivs. turn-
ing the surface more than the edge, to the zenith;
veins feathery -spreading

.

5. calophylla, R. Br. Medium-sized, umbrageous tree

:

bark persistent, dark, deeply furrowed: Ivs. broad- or
lanceolate-ovate, firm and thick, conspicuously stalked:
fls. large, white, rarely pink, in large clusters: lid thin,

patellar : fr. large, smooth, ovate-urn-shaped, border
compressed; seeds very lax"ge, black, not winged. July—
Oct. B.BI. 4036 {as F. splachnicarpa). F.v.M. Eucal.
10:2. G.C. III. 20:661. -Ornamental tree, but of rather
slow growth and subject to frost. Fruits polished and
sold for pipe bowls: good shade-tree for avenues: valu-
able for bees, flowering late into the
fall: bark contains tannin.

6. ficifdlia, F.v. M. Crisisok-plow-
EKED Eucalyptus. Figs. 782, 783.

Handsome, umbrageous dwarf tree or
tall shrub, of symmetrical habit: bark
persistent, furrowed : Ivs. broad- or
ovate -lanceolate, rigid, conspicuously
stalked ; veins ahnost transverse : fls.

crimson or scarlet: fruits large, smooth,
urn shaped-ovate ; border compressed

;

seeds pale brown, broadly winged.
Aug., Sept. F.v.M. Eiical. 7:3. -Very
ornamental ; adapted to the lemon-belt

:

a shady, heat - resisting avenue tree, withstanding
drought. Fruits polished for pipe bowls.

DD. Fruit truncate-ovate, pedicellate.

7. panicul^Lta, Smith. Red Ironbakk. Medium-
sized tree: bark persistent, hard, rough : Ivs. rather
thin: fls. sometimes borne in axillary umbels: lid thin,

conical, semiovate; outer stamens sterile; anthers mi-
nute, truncate, opening by minute pores at the summit;
stigma dilated, distinctly broader than the summit of

the style: calyx-tube and fr. sometimes 4-ribbed. Maj'.

F.v.M. Eucal. 5:8. — Timber hard and durable, lasting

under ground ; valuable for railroad ties, fencing and
building purposes.

782.

Fruit and bud
of K. ficifolia.

(XVz.)
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BB. Fl3. in simple, axillary iimbels: fr. with S or more
cells, and not exceeding 1 in. in length. (See
also JS. paniculata, No. 7.)

C. Lid projecttug Jicjinnd Hie rim of the calyx tnhe

:

anthers distinrtl/i longer than broad, opening hy
almost parallel longitudinal slits.

8. corynocMyx, F. v. M. Sugak Gum. Tree, 120 ft.

high : bark smooth: Its. elongate-lauceolate, slightly
curved, somewhat paler beneath: lid almost hemispheri-
cal : fr. urn-shaped-ellipsoid, longitudinally streaked.
June-Sept. F. r. M. Eucal. 2:2.-The best drought-re-
sisting tree for desert regions (Mueller); the foliage
contains but little oil, is sweetish, and is browsed by
stock. Needs protection from sea breeze when planted
along the coast. An ornamental tree used for roadside
planting in southern California. Timber hard, strong,
durable; useful for railroad ties and fence posts. Said
to be the quickest-growing shade tree for regions ex-
posed to hot, bleak winds ; will stand 18° P.

783. Eucalyptus fidfolia (XK).

00. Lid not projecting beyond the rim of the calyx-tube.

D. Li'S. opposite: anthers minute, not longer than
broad (nearly oval), opening by longitudinal slits.

9. dorat6xylon, F. v. M. Speak-wood. A pretty,
small tree or tall shrub : bark smooth, greenish white

:

Ivs. stalked, narrow, lanceolate : umbels bent downward,
on recurved, slender, compressed peduncles : lid termi-
nating in a beak-like point: outer filaments sterile.

F. V. M. Eucal. 4:4.— Graceful tree, of slender habit:
timber firm and elastic,

DD. Lvs. scattered.

E. Leaf-veins several, longitudinal, almost parallel
with the midrib.

10. coxikcea,,Cnnn. (JS . paticifldra, Sieb.). White Gum.
Handsome tree : branches spreading ; branchlets slen-

der and more or less drooping: bark smooth, whitish
gray: Ivs. broad, elongated, thick: lid hemispherical,
twice or thrice shorter than the tube, usually quite
blunt: anthers almost kidney-shaped, opening by very
divergent, longitudinal slits : fr. shortly-pedicelled.

Nov.-Feb. F. v. jM. Eucal. 3:6. —An alpine tree, and one
of the hardiest species. Cattle browse on the foliage

in seasons of drought. Timber used for fuel, fences
and building purposes ; sometimes badly affected with
scale.

EE. Leaf-veins all more or less diverging from the
midrib.

F. Foliage much paler beneath (see also ]Vo. 25, E
marginata): anthers almost heart-shaped , opening
by longitudinal slits.

11. diversioolor, F. V. M. {E. coUssea.Y.y.'UL. E. di-

versicolor, var. eolossea, Hort.). Kakri. Very tall,

symmetrical tree, attaining 12 ft. in diameter : bark
smooth, white: Ivs. scarcely inequilateral, dark green
and shining above; veins feathery-spreading, fine : lid

nearly hemispherical : fls. white, in heavy clusters
;

stamens all fertile. March-May, and again in Novem.

P. v.M. Eucal. 5:4.—A rapid grower, profuse bloomer,
and considered a good tree for bees. Timber elastic,

valued for building purposes, shafts, masts and fence
rails.

FP. Foliage of egual color on both sides, or nearly so.

G. Pedicels elongated : lid conical.

12. longiSdlia, Link. Woollybutt. Tall tree: bark
persistent, gray, rough or w^rinkled, somewhat fibrous :

Ivs. elongated; veins very spreading: lid broadly conical,
acute, pale : stamens all fertile ; anthers cuneate- or
oblong-oval, opening by longitudinal slits : stigma not
dilated; fr. rather large, bell-shaped, semiovate, angu-
lar: margin outwardly ascending. F. v. M. Eucal. 2:4.
—Flowering almost continuously. Valuable for bees.

13. leuc6xylon, F. v. M. White Ikonbark. Tall tree,

usually branching below : bark mostly deciduous,
smooth, pale : Ivs. narrow-lanceolate, grayish or dull
green: fls. usually in 3's, white or rarely pink: lid serai-
ovate, pointed: outer stamens sterile; anthers truncated,
opening by apical pores ; stigma much dilated : fr.

slightly contracted at the orifice, rarely slightly angu-
lar. Jan.-Apr. P. v. M. Eucal. 1:4. — Valuable bee tree,

making an excellent honey. Timber superior to that of
almost any other Eucalypt for certain purposes. Val-
ued for hardness and durability; used by wagon- and
ship-builders, also for railroad ties and underground
work, for axe handles and for turning. Will grow on
stony ridges not adapted to ordinary cultural purposes.

14. sider6xylon, Cunn. (E. leue6xylon, var. siderdxy-
Zon, Authors). Red Ikonbark. Perhaps not specifically
distinct from E. leucoxylon: usually not branched be-
low: bark persistent, rough, dark red: Ivs. green: fls.

white or yellowish.

Var. rdsea, Hort. (E. leucdxylon, var.'rdsen, Hort.).
Lvs. green: fls. rose-colored. March, Apr.—A handsome
form and profuse bloomer.

Var. pollens, Auct. (E. lencdxylon, var. pdllens,
Benth. E. le^icdxylon, velv. pallida, tiort. E.sider6xy-
Ion, xar. pallida, tloxt.). Lvs. silvery gray: fls. red.—
A profuse bloomer.

GG. Pedicels short or none : fertile seeds not winged.

H. Fr. much contracted at the orifice, nearly glohitlar

:

outer anthers kidney-shaped, opening hy divergent
slits.

15. buprSstium, P. v. M. Shrub, 10 ft. high : lvs.

about 2 in. long, narrow ; oil-dots much concealed: fls.

small, almost pear-shaped in bud : lid hemispherical,
pointed : inner anthers opening by large, roundish
pores : fr. nearly 1 in. in diam., truncate-globular,
grayish; margin compressed. July, Aug. F. v.M. Eucal.
6:1.— Valuable for bees.

16. piperita, Smith. Peppermint Stringy-bark.
Tall tree : bark persistent, gray, rough and fibrous : oil-

dots copious, transparent: lid broad-conical, acute: fr.

about J4 in. in diam. P. v. M. Eucal. 3 :8.

HH. Fr. but slightly or not at all contracted.

I. Diameter of fr. nearly 1 inch.

17. Planchoniana, P. V. M. Tree, 100 ft. high: pedun-
cles erect, broadly compressed : pedicels very short or
almost none : lid narrow-conical, from a semi-ovate
base, about as long as the calyx-tube, both longitu-
dinally streaked : anthers ovate or roundish ovate,
opening by longitudinal slits. July. P. v. M. Eucal. 4:6.
—A profuse bloomer. Timber heavj-, hard and durable;
well adapted for saw^ing, but not easy to split.

II. Diameter of fr. rarely -exceeding K in.

J. Calyx-tube and lid granular, rough.

18. ohllqua, L'Her. (E. fissilis, P. v.M.). Stringy-
bark. Tall tree: bark persistent, grayish, very fibrous,

but rather soft and fragile : lvs. very inequilateral at

base : peduncles nearly terete, mostly slender : calyx
tube terete : lid hemispherical, depressed or scarcely

pointed. March-May. F. v. M. Eucal. 3:5.—Much val-

ued in Australia for bees. Will grow on poor, dry soil,

but subject to frost in California. Wood useful only for

cheap, rough work.
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jj. Cahjx-tube and lid smooth.

19. mellioddra, Cunn. Honey-scented Gum. Spread-
ing tree, 120 ft. high : bark more or less persistent be-
low, roughish, bro\Ynish gray without, yellowish within:
ils. small: lid conic-hemispherical: outer stamens ster-

ile ; anthers minute, truncated, opening by terminal
pores : fr. truncate-globular, not exceeding X in. in

diam., mostly 4-celled. Feb.-Apr. — F.v.M. Eucal. 2:5.
—Timber used by wheelwrights and ship-builders

;

makes excellent fuel : Hs. particularly rich in nectar,
and much sought by bees.

AA. Fruit-valves either quite exserted or the points
reaching the level of the rim. {Fruit must be

fnthj mature in order to render this point de-
terminable.)

B. Fls. generally panicled : anthers renate-cordate,
opening by longitudinal slits: Ivs. of equal color

OH both sides.

c. Lvs. opposite, more or less ovate.

20. melanopUdia, F. v. M. Silvek-leaved Ironbaek.
Small tree: bark persistent, deeply furrowed, blackish:
lvs. glaucous or mealy white, sessile, from cordate-
ovate or orbicular to ovate-lanceolate, obtuse or acute:
peduncles 3- to 8-flowered : anthers very small and
globular; cells parallel and distinct: fr. truncate-globu-
lar, 2 or 3 lines long.

cc. Jjvs. scattered, lanceolate.

21. siderophldia, Benth. Large-leaved Ironbakk.
Tree, 150 ft. high : bark wholly persistent, deeply and
somewhat anastomosingly furrowed; farrows yellowish
or dark brown: lvs. elongated: lid conical, very acute,
about 3 lines long: outer filaments straight in bud; an-
thers very minute, roundish ; stigma not dilated.
October. P. v. M. Eucal. 4:8.—Timber very strong, hard
and durable; used for railroad ties, wharf piles, spokes
and tool-handles.

22. drepanophylla, P. v. M. Low, stunted tree : bark
ribbed, dark gray: lvs. thin, often over 6 in. long;
veins fine, numerous, parallel and very diverging: um-
bels 3- to 6-flowered: fls. large; calyx-lid about as long
as the tube (not exceeding 2 lines long): fr. 3 to 4
lines in diameter; valves level with or hardly project-
ing beyond the rim. Said to be near F. crebra, differing
mainly in the large flowers and in the larger, harder
and more globular fruit.

Var. leptophleba, Luehm. {F. leptophleba, F.v.M.),
is said to be chiefly distinguished by the lvs. being
thicker and the veins more oblique. Timber strong,
hard and very durable ; used for bridges, mine props
and fence posts.

23. crebra, P. v. M. Narrow-leaved Ironbabk. Tall
tree: bark persistent throughout, dark, almost blackish,
ridged and deeply furrowed, solid: lvs. narrow, linear-
lanceolate, thin : lid semiovate-conical, not exceeding
2 lines long : filaments inflexed in bud ; stigma dilated

:

fruit-valves level with or hardly projecting beyond the
rim, not exceeding 2 lines in diameter. P. v. M. Eucal.
5:3. — Timber heavy, hard, elastic and durable; used for
railroad ties, piles, fence posts, and in the construction
of bridges and wagons ; also suitable for splitting into
palings.

BB. Fls. mostly in simple axillary umbels: fruits not
exceeding 1 in. in diam.
c. Lvs. paler beneath,

D. Calyptra lid broader than the calyx-tube.

24. robiista, Smith. Swasip-mahogany Gmi. Pig.
784. Handsome, symmetrically
branching tree, 100 ft. high:
bark of trunk persistent,
rough, dark brown ; of the
branches reddish : lvs. large,
oval-lanceolate,long-pointed,dark
green, coriaceous ; the veins al-

most horizontally spreading :

peduncles broadly flattened: fls.

large, creamy white; calyx pale
;

lid hemispherical below, cylin-
dric-conical pointed above ; an-
thers oblong - oval, opening by 784. Fruit and buds of

parallel longitudinal slits. Pine E. robusta (X3^).

avenue tree
;

profuse bloomer, especially valuable for
bees. Dec.-Feb. F.v.M. Eucal. 7:8.— Timber remark-
ably durable ; used for ship-building, wheelwrights'
work, mallets, etc.: seems to thrive well in low, sour,
swampy ground near the seacoast.

DD. Calyptra lid not broader than the calyx-tube.

E. Fruit y^ in. or more in diameter.

25. marginata, Smith. Jarrah. Talltree: barkpersist-
ent, somewhat fibrous : leaf-veins spreading: lid conical:
stamens all fertile, the outer not indexed in the bud;
anthers cordate-kidney-shaped, opening by divergent
longitudinal slits: fr. -valves very short, scarcely or not
at all exserted. Apl., May. P. v. M. Eucal. 7:5. — Valu-
able hardwood tree, requiring a warm climate ; timber
not att.acked by teredo ; used for wharf piles, under-
ground w^ork, telegraph poles, railroad ties, floorings,
rafters, shingles and furniture ; it is easily worked,
makes a fine finish, takes a good polish ; used in Eng-
land for street paving.

EE. Fruit binder H in. in diayneter.

F. Length of lid usually tiviee or thrice that of the
calyx tube.

26. resiniSera, Smith. Kmo Euoalypt. Tall tree:
bark of trunk persistent, rough, of branches deciduous:
leaf-veins pinnately spreading : oil-dots pellucid, more
or less obliterated: lid conical : stamens all fertile, in-

flexed in the bud ; anthers longer than broad, opening
by parallel longitudinal slits. F.v.M. Eucal. 1:9.—
Timber valued for its strength and durability

;
particu-

larly good for fuel; used in Sydney for street paving.

FF. Length of lid shorter than or equaling that of the
calyx-tube,

G. Foliage much 'paler beneath: lateral veins numer-
ous, very spreading

.

27. saligna, Smith. Talltree: bark gray and smooth

:

leaf-veins feathery-spreading : oil-dots numerous but
much concealed: peduncles broadly compressed; pedi-
cels very short or none : lid hemispherical, short
pointed: stamens all fertile; anthers longer than broad,
opening by parallel longitudinal slits. Nov. F. v. M.
Eucal. 2:8. — Said to be hardier than F. globulus ; pre-
fers rich, alluvial soil.

28. microcorys, F.v.M. Tallow-wood Gusr. Talltree:
bark persistent throughout, wrinkled : lvs. thin, of al-

most papery consistence, copiously dotted with pellucid
oil-glands, paler and opaque beneath; veins spreading:
pedicels elongated, club-shaped, almost continuous with
the calyx tube : lid depressed-hemispherical, hardly
jointed : anthers very minute, almost heart-shaped,
opening by divergent slits. F.v.M. Eucal. 2:6. — Timber
hard, durable, easily worked ; used preferably for
wood bricks; also for railroad ties, knees and breast-
hooks in ship-building, and telegraph poles.

GG. Foliage slightly paler beneath, the lateral I'eins not
very close and moderately spreading

.

H. Frttit broadest at the orifice : fertile seeds much
larger than the sterile ones: stamens all fertile:

anthers longer than broad, opening by parallel
longitudinal slits.

29. punctata, DC. Leather-jaoket. Hickory Gum.
Beautiful spreading tree, 100 ft. or more high: bark
smooth and dark, thick, most of the outer deciduous:
lvs. thin ; veins divergently spreading : peduncles
broad, strongly compressed: pedicels angular, thick:
lid bluntly conical. F.v.M. Eucal. 6:7. —Timber hard,
tough and very durable, suitable for fence posts, rail-

road ties, wheelwrights' and ship-builders' work.

HH. Fruit contracted at the orifice: fertile seeds not
much larger than the sterile ones: stamens all

fertile : anthers kidney-shaped, opening by di-

vergent longittcdinal slits.

30. piluliris, Smith. Blackbutt. Tree, 300 ft. or less

high: bark of trunk persistent, blackish gray outside,
somewhat fibrous and brownish inside; of branches
smooth, gray or whitish: lvs. rather less shining below
than above: peduncles strongly compressed: lid attenu-
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ate, from a broadly conical base: fr. about 4 lines in
diameter; rim thick. P.v.M. Eucal. 3:7. — Timber suit-

able for floor boards,
railroad ties, telegraph
poles, and wood bricks
for street paving.

785. Eucalyptus

globulus.

786. Eucalyptus
globulus.

Showing spray of ma-
ture foliage ( X>6

)

and two leaves of
sucker foliage.

31. acmenioides, Sehau. (E. tridntha, Linn. JS. pilu-
lAris, var. acmenioides, Benth.). White Mahogany
Gum. Tall tree : bark of trunk persistent below, fibrous

:

peduncles not much compressed, slender: lid hemi-
spherical, pointed at the summit: fruit not exceeding 3
lines in diameter; rim thin. P. y.M. Eucal. 10:1. — Timber
heavy, strong and durable; good for palings, rails, floor
boards, etc.

cc. Lvs. of equal color on both sides.

D. Mostly opposite lvs., not connate (except sometimes
in iVo. 32, E. Eisdoni); margin entire; fruit
rarely exceeding K in. in diameter, truncate-
ovate.

32. Eisdoni, Hook. Drooping Gum. Small or medium
sized tree: bark deciduous, smooth: branches usually
pendulous, bark brown or ashy white: lvs. acute, ovate:
lid hemispherical, obtuse: anthers kidney-shaped, open-
ing by divergent longitudinal slits. Closely related to
U. amygdalina.

DD. Mostly scattered lvs.: fls. and fruits sessile or on
short pedicels.

E. Zid much broader than the calyx-tuie.

33. gomphoc^phala, DC. Tooart Tree. Tree, 120 ft.

or less high: bark persistent, rough but not stringy,
rather dark on old trunks, smooth and grayish on
younger trees and branches : lvs. thick, narrowly acumi-
nate, pale green: peduncles broadly flattened

;
pedicels

wanting: lid almost hemispherical: fr. large, top-shaped;
border broad, convex. Nov. P. v. M. Eucal. 7:4. —A very
distinct species, easily distinguishable by the broad
lid. Timber tough, heavy and rigid, texture close,
grain twisted, shrinks but little and does not split while
seasoning ; suitable for large scantlings where great
strength is needed, also in ship-building and for bridge
supports. One of the strongest woods known.

EE. Zdd not or only slightly broader than the calyx-tube.

F. Calyx-tube and lid warty; anthers larger than broad,
opening by nearly parallel longitudinal slits.

34. gl6bulus, Labill. Blue Gum. Pigs. 781, 785, 786.
Tree, 300 ft. or less high : bark grayish or bluish white,
smooth except at the base of the trunk : lvs. lanceolate,
thick : calyx-tube and lid covered with bluish white wax:
fr. large, angular. Dec.-Peb. P.v.M. Eucal. 0:2. G.C. II.

15:601; 111.2:784; 10:7.37.-Very attractive to bees, but
the nectar has a strong and unpleasant odor. In Cali-
fornia more extensively planted than any other Gum,
and readily spreading by voluntary seedlings. Will
stand protracted drought without irrigation in a region
of only 8 or 10 inches annual rainfall (Pranceschi). The
most rapid-growing species. Timber used in Australia
by ship-builders for planking and keels; also for fence
rails, telegraph poles, railroad ties, shafts and spokes.
It has been recommended for wine casks. Will tolerate
19° P. Pig. 785 shows the stamens (5) and the structure
of the bud. Nos. 1-4 are % nat. size; 5 is on a larger
scale. No. 4 Is a section of a bud.

35. alplna, Lindl. Shrub, 12 ft. high: lvs. inequilater-
ally half-ovate, blunt, acute on young shoots, leathery:
fls. sessile in tlae leaf axils, solitary or few: fr. large, 8
lines wide, almost hemispherical, not angular. Sept.-
Nov. P.v.M. Eucal. 2:1.—A very rare and interesting
alpine species, possibly suitable for street planting.

FF. Calyx-tube and lid smooth or rough, but not warty:
lvs. much exceeding 1 in. in length.

G. Statnens not inflexed in the bud (see also No. 51, E,
tereticornis) ; peduncles broadly flattened; calyx
lid long, cylindrical, obtuse ; anthers ellipsoid,
opening by parallel longitudinal slits.

36. LShmanni, Preiss. Tall shrub or small tree : bark
coming off in irregular sheets, roughish and reddish:
fls. greenish yellow; calyx lid often IK in. long: ovary
convex at the top: fr. half immersed in the receptacle,
about M in. in diameter; valves connivent into a cone,
tapering into the persistent base of the style. July-
Sept. —Valuable ornamental tree.

37. cornilta, Labill. Y'ate Tree. Large tree : calyx
lid 1-1 y^ in. long: filaments yellow: ovary almost on a
level with the calyx rim, the top flat or at length slightly

convex; style thickened at the base: fr. free (not im-
mersed in the receptacle). July-Sept. P.v.M. Eucal.
9:1. — Closely related to the preceding. Used success-
fully as a roadside tree in southern California; adapted
to the lemon belt, and tolerating alkaline and saline soils

fPraneesohi). Prefers a somewhat humid soil. Timber
hard, tough and elastic, suitable for shafts and frames

of carts, and considered equal
to ordinary ash wood. B. M,
6140.

38. occidentUis, Endlich.
Plat-topped Yate. Pig. 787.

Tall tree : bark deciduous,
mostly smooth : lvs. narrow-
lanceolate : calyx lid K-^ in.

long; filaments yellowish: fruit-

valves only half exserted, awl-
shaped, free. P. v. M. Eucal.
6:5. — Individuals show great
diversity in time of flowering,
so that specimens may be found

in blossom at any time between August and April.

39. plAtypus, Hook. (E. obcordcita, Turcz.). Tall
shrub, 30 ft. or less high: bark smooth, grayish: lvs.

petiolate, leathery, broad-obovate, blunt, shining: pedun-
cles flattened and winged, bent downwards: fls. sessile,

dull red or yellowish white, not conspicuous : calyx-
tube prominently angular, much broader than the conic-
cylindrical lid: fr. truncate-ovate, very angular, border
compressed; flowering almost continuously, but never
much at a time. P. v. M. Eucal. 7:6. Hook, Icon. 849.

GG. Stamens inflexed in the bud: fruits from %to 1 in,

in diameter.

40. megacfapa, P.v.M. Tree, 100 ft. or less high:
bark deciduous, smooth, grayish white : peduncles
sharply 2-edged and dilated upwards: fls. 1-2 or 3, ses-

787. Fruits and buds of

E. occidentalis (X^-a).
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sile; anthers with a large dorsal gland near the apex;
fr. large, slightly angular-streaked; valves thicli, con-
vergent, emersed; border broad, depressed. P.v. M.
Eucal. 6:3.

aaa. Stamens inflexed in the buds: fruits mostly under
% in, in diameter : Irs. lanceolate, rarely lin-

ear: calyx-tube and lid not ribbed,

J. Calyx-tube angular: pedicels flattened,

41. goniocillyx, F. v. M. Bastard Bos Tree. Tall
tree : peduncles compressed : pedicels very short and
angular or "wanting; calyx-tube conspicuously angular:
lid pyramidal-hemispheric: fr. angular: valves deltoid,

almost enclosed. August. F. v. M. Eucal. 1:.3.—Ascends
to 4,000 ft. elevation. Timber especially esteemed for
wheelwrights' work; also used for house-building, fence
rails, etc. ; excellent for fuel.

HH. Calyx-tube and pedicels terete: fr, -valves sliort,

often deltoid,

I. Capsule inserted below the rim of the calyx-tube, or
on a level with it,

J. Frs, ureeolate (i.e., urn-shaped),

42. Baileyana, F. v. M. Tall tree : bark persistent
throughout, fibrous: foliage dense and shady : Ivs.much
dotted : anthers broadly cordate, opening by divergent
slits: fr. rather large, globular-urn-shaped, 3-celled

;

valves deltoid, slightly exserted. F. v. M. Eucal. 3:1.—
Will grow well on sandy soil. Timber splits easily, is

tough and durable; used for fence posts, etc.

JJ. Frs, mostly ovate-truncate, never ureeolate: pedicels
short; calyx-lid hemispherical, mostly blunt and
shorter than the tube.

K. Leaf-veins fine, numerous, very divergent,

43. uncinita, Turcz. Shrub, branching from near the
base with several thin stems: bark deciduous, smooth
and grayish or reddish: Ivs. firm, very light green, nar-
row: fls. small; stamens remaining bent inward in an-
thesis ; anthers very minute, almost globular, opening
by terminal pores: fr. very small. P. v. M. Eucal. 4:10.
—A very hardy species.

KK. Jjeaf-veins not numerous, very oblique,

44. coccifera, Hook. Small, glaucous tree : Ivs. thick
and shining, under 3 in. long : peduncles short, thick
and much flattened upwards: calyx-tube narrow-tur-
binate, tapering at the base, prominently angled; lid

short, broad, flat or depressed, rugose : anthers kidney-
shaped, opening by divergent, longitudinal slits : fr.

almost fiat on the top. Tasmania, 3,000-4,000 ft. eleva-
tion. B.M. 4037. G.C. II. 12:113 ; 13:395; 111.2:787,
789; 3:799,801; 9:169. -Perhaps only a sub-alpine form
of M. amygdalina.

45. Giinnii, Hook. Cider Guji. Small, often scrubby
tree: Ivs. thic.k, shining, less than 3 in. long: calyx-lid
shining, hemispherical, short-pointed: anthers almost
oval, opening by parallel longitudinal slits : capsule
somewhat sunk below the narrow rim of the caljTC-tube.

A very hardy species. Cattle and sheep readily browse
on the foliage, as it lacks the peculiar!)- pungent Euca-
lyptus odor. May, June. G.C. II. 19:437; 111.2:781;
11:787.

Var. undulita, {£!. Gilnnii, F.v.M. Eucal. 4:5., not of
Hook. U. tindulata, Luehm., not of F.v.M.). Swamp
Gum. Tall tree; Ivs. longer (over 3 in. ), broad and
somewhat undulate : fr. top-shaped.— Yields a great deal
of nectar, and flowers earlier than U. viminalis. Tim-
ber strong and useful.

JJJ. Frs. ovate or globose, truncate : rim rather broad
and flat; anthers broader than long almost
kidney-shaped, opening by divergent longitudi-
nal slits: Ivs, green: bark of trunk smooth
or fibrous,

46. haemastoma, Smith. White Gum. Tree : Ivs.

broad; veins spreading, prominent: outer stamens ster-

ile : fr. short, ovate-truncate, with a reddish apex.
F.v.M. Eucal. 2:3. — Will grow on poor, sandy land.
Timber of inferior quality.

47. amygdalina, Labill. Peppeemint Gum. Tall tree:
bark persistent on trunk and lower branches, fibrous:

Ivs. rather small, narrow-lanceolate, attenuate into the
petiole; veins not much spreading; oil-dots large and
not very numerous, translucent : fr. globose, trun-
cate or shortly ovale. P. v. M. Eucal. 5:1. B.M.
32C0. B.R. 11:947 (as ^. longifolia), G.C. III. 6:16.
— Timber not strong, but suitable for shingles, rails,

staves, inner building material, etc. Foliage yields
more volatile oil than that of any other species tested.

Var. rfignans, P. v. M. Giant Gum. Very tall tree,

(415 ft. or less high): bark usually smooth, whitish,
fibrous only near the base: Ivs. large, broad-lanceolate;
oil dots very fine, numerous.

Var. angustiidlia, F.v.M. Graceful, spreading tree;
branchlets drooping : Ivs. very narrow : fls. very nu-
merous in the umbel. Jan.-Apl., and more or less
throughout the year.

TI. Capsule raised above the rim of the calyx-tube:
Ivs, mostly large, inequilateral ; veins very di-
verging: stems of young plants nearly terete: an-
thers longer than broad, opening by parallel
longitudinal slits.

J. Flowers mostly three in an umbel.

48. viminMls, Labill. Manna Gum. Fig. 788.

and graceful, spreading tree, 300 ft. or less high

;

persistent, roughish

788, Fruits and buds of

E. viminalis {XH).

Tall
bark
and

dark-colored (never fibrous )

,

or deciduous, very smooth
and grayish white: seedling
leaves lanceolate ; pedicels
almost none or very short:
lid semi-ovate, mostly short-
pointed. P. V. M. Eucal.
10:10. G.C. III. 4:597.-A
hardy species, withstanding
considerable frost and strong
winds. Timber not as strong
as that of many other spe-
cies, but frequently em-

ployed for shingles, fence rails and ordinary building
purposes. Sheep will feed on the foliage. A valuable
bee tree. Growing readily in California from voluntary
seedlings. Seed said to retain its vitality ten years.

JJ. Flowers more than three in an umbel.

49. Stuartiina, P. V. M. Apple-scented Gum. Tall,
branching tree, with dense, drooping foliage ; closely
related to J^. viminalis, and distinguishable from the
latter when it has more than 3 flowers in an ujnbel,
by the fibrous bark and roundish seedling leaves : pedi-
cels almost none : calyx-lid almost hemispherical or
shortly and bluntly conical. March-May. P.v.M. Eucal.
4:9. — One of the hardiest species; timber used mostly
for fencing and fuel.

50. rostr^ta, Schlecht. Bed Gum. Tree, 200 ft. or less
high: bark early deciduous, smooth, ashy graj^ or whit-
ish: pedicels conspicuous : calyx-lid acuminate, usually
ending in a beak (occasionally blunt). Apl., May.
P.v.M. Eucal. 4:7. — Useful for bees. Prefers a moist
soil with a clayey subsoil ; thrives in ground periodi-
cally inundated for a considerable time, and even in
slightly saline places: stands 22° P. in Italy. Timber
hard, heavy, strong and extremely durable, either above
or under ground or in water ; suitable for fence posts,
piles and railroad ties ; also extensively used in ship-
building and for wood bricks for street paving; said to
make a better fuel than wood of JS. globulus. Some-
what hardier than F, globulus,

51. tereticdmis, Smith. Flooded Gum. Tall tree;
bark smooth: peduncles elongated: pedicels conspicu-
ous; calyx-lid conical, not beaked, often much elon-

gated: fr. almost globose through the broad, ascending
rim. Apr., May. P. v. M. Eucal. 9:8. — Closely related to

F. rostrata. Will thrive on undrained ground. Tim-
ber used by wheelwrights.

52. rtidis, Endl. Tree, 80 ft. high, or less : bark per-
sistent, rough; peduncles /3-I in. long: pedicels short:
calyx-lid conical, not beaked ; commissural line be-
tween calyx tube and lid prominent ; rim of fr. only
slightly ascending. Sep.-Nov. F. v. M. Eucal. 10:8.—
Stands drought better than many others, and promises
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to make a beautiful avenue tree
;
young growth of a

deep copper color
;

adapted to the lemon belt (Fran-
ceschi).

E. hotryoldes. Smith. Placed next after E. robusta in the
key. Tall tree: lid not broader than the angular calyx tube.
F. V. M. Eucal. 4:2. Timber vahiable.—^. citrioddra, Hook.=
maculata, var. citriodora.—-E. decipiens, Endlieh. Placed next
after E. goniocalyx in the key. Tree, 70 ft. high : calyx tube
and pedicels terete: capsule raised above the rim of the calyx
tube: fr. -valves ending in 5 points. F.v. M. Eucal. 10:3.—^.
eugenioides, Sieb. White Stringt-bark, Placed second after
E. Gunnii, var. undulata, in the key. Tree, 200 ft. high : fls.

more than 3 in an umbel: fr. ovate or globose, truncate: rim
naiTOW, the valves inserted somewhat below it. March-Sept.
F.v.M. Eucal. 10:4. Timber valuable.—-E. exlmia, Schauer.
Mountain Bloodwood. Placed next before E. maculata in the
key. Tree, about 80 ft. high: lis. cream-colored, sessile, in Oct.
frs. sessile. F.v.M Eucal. 9:2. Wood makes good fuel. Hand-
some tree when in blossom.— J5. incrassata, Labill. Mallke.
Placed after E. Planchoniana in the key. Shrub or small tree:

frs. rarely exceeding Kin. in diam.: peduncles erect, short and
thick, usually much flattened. F.v.M. Eucal. 5:6. "Will live in
mere sand and brave the most scorching hot winds, but will
bear some frost. The Ivs. supply a considerable proportion of
the mercantile Eucalyptus oil."—-B. ttiacrorhynclia, F.v.M.
Placed before E. vlniiualis in the key. Leaf-veins very ob-
lique: fls. and frs. on short pedicels: lid conical: anthers kid-
ney-shaped, opening by divergent longitudinal slits. F.v.M.
Eucal. 1:5.

—

E. microtheca, F.v.M. Placed next to E. sidero-
phloia in the key. Lid not exceeding 2 lines iu length: fr.-

valves much exserted. F.v.M. Eucal. 10:G. One of the best
trees for desert tracts; tolerates the intense, scorching heat of
a desert summer, and a winter temperature of 1S°F. Timber
valuable for cabinet work, etc.—£. 'minidta, Cunn. Placed
after E. panieulata in the key. FJs. in simple umbels, brilliant
orange-color: fr. with 3 or more cells, nearly 2 in. long. F.v.M.
Eucal. 6:4. A handsome ornamental tree.—^. obtusifldra,
Auct.^virgata (below).—^. pinnata, a garden name. Is a
synonym of some other species.—£. tetrdptera, Turcz. Shrub,
10ft. high: fls. veiT large, axillaiy, solitary, on a recurved, flat,

and very broad peduncle; calyx tube almost obverse-pyramidal,
sharply quadrangular, broader than the pyramidal-conical lid:

stamens red. F. v.M. Eucal. 2:10. One of the most ornamental
species of the geuus.—^. •uirr/airt, Sieb. (E. obtusiflora, DC).
Placed second after E. obliqua in the key. Shrul), 10-15 ft.

high: bark smooth: Ivs, large, falcate: umbels generally en-
closed in large bracts while in bud. j_ Bxjrtt Davy.
EUCHARtDIUM (from the Greek for charming).

OnagrdceiB. Two Californian herbs allied to Clarkia, but
differing in having the calj'x tube much prolonged be-
yond the ovary, stamens 4 and opposite the sepals and
not appendaged at the base. E. conciunum, Fisch. &
Mey. {£!. grandifldrum, Fisch. & Mey.), is a graceful
garden annual, growing 1 ft. high. Pubescent or gla-

brous : Ivs. small, oblong, petioled, entire : fls. rose-
colored, nearly or quite an inch across; calyx tube fill

form, an inch or more long ; filaments filiform; petals
3-lobed. Of easy culture in any garden soil. B.R.
2.3:1962. B.M. 3589. R.H. 1846:81; 1857, p. 299. E.
Br6weri, Gray, is an annual 1 ft. high. Lvs. 1 in. or more
long, narrow-lanceolate: petals large, obcordate, with a
narrow lobe in the deep terminal sinus : filaments club-
shaped. L. H. B.

EtrCHARIS (verij graceful, from the Greek). Ama-
rylliddceie. Perianth tube straight or curved, the throat
dilated ; segments broad and spreading

;
perianth cup

either entire or toothed between the filaments : ovules 2

to many in each of the 3 locules: fls. white, in umbels,
very showy, standing on long, stout scapes: lvs. broad-
ovate, narrowed into distinct petioles. Six or eight
handsome species from Colombia. Rootstock short and
bulb-like. The species are confused. W. grandiflora,
E. Candida and E. subedentata. are the well-marked
types. The fls. in Fig. 789, adapted from authentic
plates, will distinguish the types. Hybridizes with Ur-
ceolina (see Cfrceocliaris) . Monogr. by Baker, Ama-
ryllideee. L. H, B.

The Amazon Lilies, as Eucharis are popularly called,

are among the most desirable of warmhouse bulbous
plants, being not only very beautiful but also very free
in the production of flowers.
When grown in pots, they require a coarse, fibrous

soil, composed chiefly of rotted sod, and enriched with
about one-fourth of dry cow manure and a sprinkling of
bone dust. The pots should be well drained, for much
water is needed during the growing season, but fre-

quent potting should be avoided, as the roots are im-

patient of disturbance. Shading from full sunshine is

required, except during the winter months, and a night
temperature of 65-70*^ is best for these plants. By dry-
ing off the Eucharis to some extent for a few weeks, a
crop of flowers may be had at almost any season, pro-
viding the bulbs are strong and healthy, but they should
never be dried to such a degree that all the foliage is

lost, else the bulbs will be much weakened.
Good results are also had from planting out the

Eucharis on a bench in a warmhouse, the soil and treat-
ment being much the same as for pot-grown specimens.
The only insects liable to give much trouble in connec-
tion with these plants are mealy bugs and thrips, and
these may be controlled by thorough syringing.

W. H. fAPLIN.
A. Cup toothed and jyrotruded from the ^5eW«?if7t-^M&e.

grandifldra, Planch. (^. .4m«2d>uca, Lind.), Amazon
Lily. Star of Bethlehem {a name also applied to
Ornithogalum). Fig. 789. Bulb globular, 2 in. in diam.:
lvs. 2-4 to each stem : scape 1-2J^ ft., bearing an um-
bel of 2-4 large (4 in. across), very fragrant star-like
fls. on pedicels nearly or quite 1 in. long; the segments
oblong and obtuse ; cup forming a distinct projecting
tube. F.S. 9:957; 12:1216-17. B.M. 4971. Gn. 48, p.
217. G.C. 111.7:193; 16:665. A.F. 5:363; 8:445. F.E.
8:1000. F.E. 1:11; 2:364.

789. Eucharis.

Leaf of E. grandiflora, and fls. of (a) subedentata,
(b) Sanderi, (c) grandiflora, (d) Candida.

Var. Modrel, Baker, may be expected to appear in the
Amer. trade. It has smaller, rounder and thicker lvs.

and smaller fls., with the cup lined with yellow.

MAatersii, Baker. Bulb often smaller : scape 1 ft.

high, bearing 2 nearly sessile fls. in the umbel, the peri-

anth segments ovate and spreading and shorter than in

the last: cup forming a shallow frilled or notched col-

lar. B.M. 6831. G.C. II. 24:721. -Possibly a hybrid of

JE. grandiflora and E. Sanderi.

AA. Cup almost entirely joined or adnate to the

2)erianth-tuhe {the winged filaments may project).

c&ndida, Planch. Fig. 789, d. Bulb globose, bearing
stolons, 2 in. in diam. : scape somewhat flattened, glau-

cous, 1-lK ft. high, bearing 6-10 short-pedicelled fls.
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in an umbel ; segments oblong, acute, more or less re-

flexed : winged yellow filaments projecting, united at

the base only. P.S. 8:788. — Smaller-fld. than JS. gran-
diflora.

Sanderi, Baker. Fig. 789 h. Bulb ovoid, 1-2 in. in

diam. : scape terete, 1 ft., bearing 2-3 nearly sessile

white fls. : segments ovate, 1 in. or more long: yellow-
ish cup, very narrow, like a collar or rim, and bearing
the short, curved filaments on its edge. B.M. G676.

G.C. II. 19:3i9.— By some thought to be a hybrid of E.
grandiflora and E. Candida. Var. multitldra, Baker.
Fls. smaller, 4-G, striped green. B.M. C831.

subedent&ta, Benth. (Calliphruria' snhdentMa

,

Baker). Fig. 789 a. Bulb ovoid, lyi in. in diam.: scape
slender, 1 ft.: fls. 6-8, on pedicels 1 in. or less long;
tube 1 in. long, funnel-shaped above; segments oblong,
ascending, 1 in. long; cup wanting, or represented only
by obscure teeth on the filaments. I.H. 28:il5. B.M.
6289.—A small-fld. species.

B. Bakeridna, N. E. Br. Has the perianth of E. grandiflora
and stamens of E. Candida : fis. 2H in. across, pure white:
tube not eidargiug emphatically at the top ; cup projecting
from the bases of the segments, not toothed. B.M. 7144. G.C.
III. 7:417 : 12:209.— .B. Elmetana. Sander. Hybrid of E. Sau-
deri and E. grandiflora. Easier to grow than E. Sanderi. G.C.
III. 26:34.1.—£. Lihmanni, Eegel. Fls. about 4, 1% in. across,
the spreading corona with 12 long, njirrow teeth, the perianth
segments spreading or rellexed. Gt. 38:1300.-.B.ijdwu. Baker.
Robust : fls. 4 in. across, the spreading outer segments 1 in.

wide and the 3 inner ones incurved. Perhaps a natural hybrid
of E. grandiflora and E. Sanderi. G.C. III. 13:539; J.H. III.

28:111.—H. Stimnsi, 'S. 'E.Br. Free-flowering: very lilse E.
Sanderi, and a garden hybrid of thut species and E. Candida.
J.H. m. 30:253. Gn. 46:974. G.C. III. 17:365. L. H. B.

EUGNlSE (Greek-made word, referring to the sharp,
nettle-like hairs). Loasdcece. Three western American
herbs, by some authors referred to Mentzelia. Fls. yel-

low; calyx-tube oblong, the limb persistent, 5-lobed; pet-
als 5, united at the base and inserted on the throat or
the calyx; stamens numerous, the filaments filiform:
ovary ]-loculed, bearing a 5-cleft style. E. bartoni-
Oides, Zucc. {MentzaJia hartonioldes j Benth. and Hook.),
is sometimes cult. It is a pretty summer-flowering an-
nual, thriving in warm garden soil. Stems about I ft.,

more or less decuml:)ent, hispid-hairy: Ivs. alternate,
petioled, broad-ovate and toothed-lobed : fls. large,on long
pedicels, the petals ovate-pointed, the numerous yellow
hair-like stamens projecting and brush-like. It is half
succulent. Mex. and Tex. B.M. 4491, as Microspirma
bartonioUles, Walp.

j^ jj^ ^

EUCODONIA is now referred to Achimenes.

ETJCdMIS (Greek, heautiful hair). ZiUd-eeai. Cape
bulbs, half hardy, producing great radical rosettes of
long leaves and a strong, leafy-topped spike of greenish
flowers from the center. Fls. regular, 6-parted, rotate;
stamens 6 : ovary broad and short, obtusely 3-angled.
Prop, by offsets. The bulbs may remain in the open if

in a warm place and well protected. Will stand con-
siderable frost. Of easy culture. Let the bulbs remain
where planted. In the N. treated as glasshouse plants.

unduiata {E. rhjia, L'Her.). Roval Crown. Lvs.
long-oblong, spreading or recurving, undulate: scape
2 ft., bearing very numerous green or yellow-green fis.

underneath a crown or canopy of lvs. : bulb ovate.
B.M. 1083.

punctata, L'Her. Pineapple Flower. Lvs. erect-
spreading, long and n:irrow, channeled, undulate,
brown spotted beneath: scape 2 ft., spotted: fls. green,
the ovary brown. B.M. 913. F.S. 22:2307. A form with
lvs. striped beneath with brown is var. stridta, Sims.
(B.M. 1539.)

tlcolor, Baker. Stamens and margins of perianth
segments bright purple, otherwise close to E. punctata,
but lvs. unspotted ( said to be a spotted var. ) . Foreign
dealers offer var. niaciilMa. L H B

EUCEtPHIA (Greek for well covered). BosAcem.
Three or four southern hemisphere resinous trees or
shrubs, with opposite, evergreen simple or pinnate lvs.
and showy white fls. E. pinnatifblia, Gay, is a shrub
hardy in parts of England, with large white hypericiun-

like 4-petaled fls. and rose-liKe foliage. B.M. 7067. G.C.
II. 14:337; III. 9:613; 10:217; 15:109; 23:15 (fr.). E.
cordifolia, Cav., has 5 petals and simple serrate lvs.

G.C. III. 22:247. — Neither of these is in the American
trade. Worthy of trial in the South.

EUGENIA (named in honor of Prince Eugene of
Savoy). Myrtiicem. Trees or shrubs: lvs. evergreen,
opposite, mostly finely penniveined': fis. white or
creamy : fr. a drupe-like berry, usually globular and
1-seeded. Habit and inflorescence of Myrtus. For cult,

and prop., see Jlfj/rfHs. See Jlfi/rtes, also, for .B. JJgni.

A. Fls. solitary oh axillary peduncles : petals free.

Michelii, Lam. Cayenne, or Surinam Cherry.
PiTANGA. Shrub, 20 ft. : lvs. ovate-lanceolate, glabrous:
peduncles shorter than tlie glossy lvs. : berry cherry-
like, ribbed, about I in. in diam., edible, with a delight-
ful spicy, acid flavor. Ripe in May and June. Brazil.
Hardy in southern Fla. and southern Calif. R.H. 1889,

p. 532. — Much esteemed for jellies, and in great de-
mand. LTsefuI, also, as a pot-plant, freely producing its

showy red fruits.

Brasili^nsis, Lam. Grtuiichajia of Brazil. Shrub,
6 ft.: lvs. oval or obovate-oblong, bluntish, scale-like
along the branches, 3 in. long, 1% in. broad : fr. edible,
scarlet, the size of a cherry. April. B.M. 4526. R.H.
1845:425.

AA. Fls. in S-forJcing panicles or cymes ; petals free

and spreading.

myrtiJdlia, Sims {E. austr&lis, Wendl.). Brush
Cherry. Shrub, 6-12 ft. : lvs. petiolate, 2-3 in. long,
obovate to nearly lanceolate, rather thick, dark and
glossy green: peduncles 3-5-fld.: fr. edible, red or vio-

let, about 8 lines in diam., crowned by the persistent
calyx lobes. Austral. Hardy in the South. A.G. 11:756.

B.Sl. 2230.— Chiefly grown for ornament. Used for
hedges in Calif.

JAmbos, Linn. Rose Apple. Jajirosade. Jambos.
Tree, 20-30 ft.: lvs. narrow-lanceolate, acuminate, long,
thick and shining, resembling those of an oleander: fr.

I^2-2 in. thick, white or yellowish, with atinge of blush-
pink on one side, edible, rose-scented, apricot-flavored.

E.Indies. Stove. B.M. 1696.— Valued for jelly-making.

AAA. Fls. in 3-forking panicles or cymes; petals
united into a caUjptra.

JamboMna, Lam. .Iambolan, or Jambolan Plum.
Tall shrub or tree : lvs. obtuse or shortly acuminate,
4-6 in. long, 2-3 in. broad : berry edible, varying from
the size of a cherry to that of a pigeon's egg. E. Indies.

E. apiculaia, DC, Chile, lias oval apiculate lvs. and 3-fid.

axillary peduncles. i?erhaps a Myrtus. j^ BURTT Davy

EULALIA. Treated -anAer Miscanthus

.

EULAEIA. Misprint for Eulalia.

EULOPHIA (Greek, handsome crest). Orchiddcece,

tribe Vdndew. Terrestrial herbs with membranaceous
lvs. and conspicuous pseudobulbs ; scape basal, several-

fld. : sepals and petals spreading, similar, ascending
;

labellum 3-lobed
;

pollinia 2. —The culture of C'alanthe

will apply to this genus.

maculata, Reichb. f. Pseudobulbs ovate, compressed:
lvs. ovate, spotted or blotched: fls. small; upper sepal
hood-shaped, lateral ones acuminate, reddish brown;
petals broader, whi;:e or pale rose; labellum cordate,

with two crimson spots, triangular in outline, near the
base, otherwise white. Braz. B.R. 8:618 (AngrEecum).

scripta, Lindl. Lvs. linear, subdistiohous: fls. purple
and yellow; sepals and petals linear-oblong; labellum
3-lobed, lateral lobes rotund at the apices. Madagascar.

Oakes Ames.

ETTL0FHI£LLA (diminutive of Eulophia). Orchid-

deem, tribe Vdndece. Pseudobulbs fusiform, elongated:

lvs. elliptic, plicate: raceme from the base of young
growths, with violet rachis: fls. white, fleshy; labellum

articulate with the base of the column. Two epiphytes,

from Madagascar,
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Elisabethae, Lind. & Rolfe. FIs. 2-2K in. across, usu-
ally 2-4 in the drooping cluster ; sepals and petals ovate

;

labellura oscillatory; anterior lobe yellow. B.JI. 7387.
E.B. 21:181. l.H. 40:173.

Feetersiana, Kranz. (Grammutopliyllum Itixmpleri-
«)i»)/i, Reichb. f.). Lvs. 2-4 ft. long; scape 3-4 ft. long:
fls. 3-4 in. across: sepals bright purple and blotched
at tip; petals purple, unblotched; lip white, purple-
bordered, with 4 erect crests. G.C. III. 23:200. Gn. 53,
p. 379. (See U.C. III. 20:353). Oakes Ajies.

EUdNYMUS (ancient Greek name). Sja.,Evonymus.
CelastrAceie. Spindle Tree. Bdening Bush. Straw-
berry Bush. Ornamental, deciduous or evergreen
shrubs of upright or sometimes procumbent or creeping
habit, with opposite, simple Ivs. and rather inconspic-
uous greenish, whitish or purplish fls. in axillary cymes;
very attractive in fall, with their handsome scarlet, pink
or whitish, capsular frs., showing the bright orange
seeds when opening, and with the splendid fall coloring
which most of the species assume, especially.fi'. ahitus,
jE. HawiUonianas, Europmus and atropurpureus.
The Spindle Trees grow in almost any soil, and are
well adapted for shrubberies. Most of the cultivated
deciduous species, except those from Himalayas, are
hardy North, while of the evergreen ones only E. radi-
cans is fairly hardy, and, on account of its greater
hardiness, is often used North as a substitute of the ivy
for covering walls, rocks and trunks of trees, climbing,
if planted in good soil, to a height of 15 and sometimes
20 ft. E. Europieus, and South the evergreen E. Ja-
poniciis, are sometimes used for hedges. Prop, by seeds,
usually stratified and sown in spring, or by cuttings of
ripened wood in fall. The evergreen species grow
readily from cuttings of half-ripened wood under glass
in fall or during the winter in the greenhouse. Varie-
ties are sometimes grafted or budded on stock of their
typical species. About 40 species are known in the
northern hemispliere, extending also from S. Asia to
Australia. Shrubs or small trees, with usually more or
less quadrangular branches and opposite, usually gla-
brous and serrate Ivs.: fls. small, in axillary cymes,
4^5-nierous, generally perfect; style and stamens short,
the latter inserted on a disk: fr. a 3-5-lobed. somewhat
fleshy capsule, each dehiscent valve containing 1 or 2
seeds enclosed in a generally orange-colored aril; the
seed itself is usually white. The wood is tough, close-
grained and light-colored, often almost white, and used,
especially in Europe, for the manufacture of small ar-

1

tides. The bark of the American species has medical'
properties.

INDEX.
alatus, 3. Europteus, 6. pulchellus, 12.

albo-marpinatus,12. flavescens, 12. pyramidalis, 12.

Amerieauus, 1, 8. gravilis, 13. radicans, 13.

angustifolius, 1. Hamiltonianus, 9. repens, 13.

argenteo - Tnargina- Japonicus, 12. reticiilatus, 13.

tus, 13. Koopinanni, 5. robustits, 12,

argenteo - variega- latifolius. 7. rosea - marginatus,
tus, 12. linifolius, 5. 13.

atropurpureus, 6, 8. Maackii, 9. Sieboldianus, 9, 10.

aureo - variegatus, macropJiyllus , 12. suhtriflorus, 3.

12. tnedio-pictus, 12. Thitnbergianus , 3.

aureus, 12. microphyllus, 12. variegatus, 2.

Bunge.anus, 11. nanus, 5. verrucosus, 4.

Carrieri, 13. obovatus, 2. viridi-vaHegatus,12,
columnaris, 12. pallens, 12. Yeddoensis, 10.

A. Foliage deciduous.

B. Capsules tuberculate, depressed-globose^ fls.5-

nierous.

1. Americanus, Linn. Strawberry Bush. Upright
shrub, to 8 ft. : Ivs. ovate-lanceolate or oblong-lanceolate,
usually acute at the base, acuminate, crenately serrate,

lK-3 in. long: peduncle slender, few-fid.: fls. yellowish
or reddish green : fr. pink. June. From southern N.
York south, west to Tex. L.B.C. 14:1322. B.B. 2:394.
—Var. angustiSollua, Wood {E. atigustifolius, Pursh).
Lvs. lanceolate or linear-lanceolate, half-evergreen South.

2. obovatus, Nutt. {E. Americdnus, var. obovatus,
Terr. & Gray). Procumbent shrub, with rooting stem
and erect branches, to 1 ft. : lvs. obovate or elliptic-obo-

vate, crenately serrate, light green, 1-2 in. long : fls.

purplish : capsule usually 3-celled. May. From Canada
to Indiana and Kentucky. G.P. 9:385.— It may be used

for covering the ground under large trees, or for bor-
ders of shrubberies. Var. variegatus, Hort., has the
lvs. marked pale yellow.

BB. Capsules sviootJi: fls. generalhj 4-meroits.

0. Fr. divided to the base into 4 or less nearly
separate pods.

3. alitus, Maxim. (C. Thunbergidnus, Blume).
Spreading shrub, to 8 ft.: branches with 2-4 broad,
corky wings : lvs. elliptic or obovate, acute at both
ends, sharply serrate, 1-2 in. long : fls. 1-3, short-pe-
duncled, yellowish : capsule purplish, small. May,
June. China, Jap.— Var. subtriSldrus, Franch. & Sav.
Branches not winged: fls. 1-5.

CO. Fruit more or less S-5-lobed.

D. JBranehes densely warty.

4. verrucosus, Scop. Erect shrub, to 6 ft. : lvs. ovate-
lanceclate. crenately serrulate, acuminate, l-2^in. long:
fls. sleudtT-peiluncled, 1-3, brownish: capsule deeply 4-

lobed, yellowish red; seed black, not wholly covered by
the orange aril. Southeastern Europe, W. Asia.

DD. Branches smooth.

E. Anthers yellow.

5. n^nus, Bieb. Low shrub, to 2 ft., with slender, often
arching or sometimes procumbent and rooting branches

:

lvs. linear or linear-oblong, mucronulate, entire or re-

motely denticulate and revolute at the margins, K-lKin.
long; fls. slender-peduncled, purplish: capsule deeply
4-lobed, pink ; seed brown, not wholly covered by the
orange aril. May, June. W. Asia to W. China. — Hand-
some shrub for rockeries and rocky slopes, forming a

graceful, pendulous, standard tree if grafted high on
E. Europcuus. Fruit ripens in August, earliest of all

species. E. Kodpmanni is a form of this.

6. Europaeus, Linn. Fig. 790. Erect shrub or some-
times small tree, to 20 ft.: lvs. ovate or oblong-lanceo-
late, acuminate, crenately serrate, lK-2}^ in. long ; fls.

yellowish, in few-fld. cymes : capsule 4-lobed, usually

790. Euonymus Europsus (X K)-

pink. May. Europe to E. Asia. B.B. 2:395.—Varying
with narrower and broader lvs. There are also several
varieties with variegated lvs. and some with frs. of dif-

ferent colors, as var. friictu atropurpureo with deep
purple, friictu coccineo with scarlet, and friictu Albo
(var. leueocarpa, Hort.), with whitish frs. Var. atro-

purpdreus, Arb. Kew., has rather narrow purplish lvs.

7. latifolius, Scop. Shrub or small tree, to 20 ft.

:

winter buds slender, about J^ in. long: lvs. obovate-ob-

long, acuminate, crenately serrate, 2-4 in. long: fls.

yellowish, often 5-merous, in slender-peduncled, rather
many-fld. cymes : capsule pink, large, with winged
lobes. S. Europe, W. Asia. B.M. 2384.—A very decora-
tive species, with handsome foliage and large frs.

EE. Anthers purple.

F. Fls. purple.

8. atropurpiireus, Jacq. Burning Bush. Shrub or

small tree, to 20 ft.: lvs. elliptic, acuminate, obtusely
serrate, pubescent beneath, lK-5 in. long : fls. purple,

in slender-peduncled, many-fld. cymes: capsule deeply
3-4-lobed, scarlet. June. E. N. Amer., westto Montana.
B.B. 2:394. E. AmericAnus, Hort.
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FF. Fls. yellowish or ivliitisli.

9. Hamiltonianus, Wall. (jE. J/adc&u, Rupr.). Shrub,
rarelj' small tree, to 30 ft., with almost terete branches

:

Ivs. elliptic to ovate-lanceolate, acuminate, serrulate,
2-5 in. long: lis. in 3-12-11(1 . cymes : capsule deeply 4-

lobed, with rounded valves, pink (yellowish in the
Himalayan form

)
; seed usually not wholly covered by

the aril, grayish brown. June. Himalaya to Manchuria.
Var. semipersistens, Rehder (E. Siebolditlnus, Hort.,
not Blume). Lvs. elliptic, long-acuminate, half ever-
green, keeping its bright green foliage South until mid-
winter: fr. bright pink, ripening very late.

10. Sieboldiinus, Blume (E. Yecldo^nsis, Hort.).
Shrub or small tree, to 25 ft. : lvs. ovate-elliptic or ellip-

tic, crenately serrate, shortly and abruptly acuminate,
usually puberulous on the veins beneath when young :

lvs. 3-6 in. long, 1-25-2 in. broad : cymes 5-20-fld. : cap-
sule pink, slightly lobed and 4-angled, with 4 narrow,
thick wings; seed scarlet. June. Jap. — This species is

often confounded with the former, but easily dis-

tinguished by its larger and much broader lvs.

11. Bungeinus, Maxim. Shrub, to 15 ft., with slender
branches: lvs. sleuder-petioled, ovate-elliptic or ellip-

tic-lanceolate, long-acuminate, finely serrate, 2-4 in.

long: fls. in rather few-ild. but numerous cymes : fr.

deeply 4-lobed and 4-angled, yellowish : seeds white or
pinkish, with orange aril. June. China, Manchuria,
M.D.G. 1899:569. —Very attractive with its rather large,
profusely produced frs., remaining a long time on the
branches.

AA. Foliage evergreen.

12. Jap6nious, Linn. Upright shrub, to 8 ft., with
smooth and slightly quadrangular or striped branches

:

lvs. obovate to narrow-elliptic, cuneate at the base, acute
or obtuse, obtusely serrate, shining above, 1>2-2J^ in.

long : fls. greenish white, 4-merous, in slender-pedun-
cled, 5- to many-fld. cymes: capsule depressed, globose,
smooth, pink. June, July. S. Jap.—A very variable
species. Var. macrophyllus, Sieb. (var. robitsfus, Hort. )

.

Lvs. oval, large, 25-2-3 in. long. Var. microphyllus,
Sieb. {E. pulchSllus, Hort. Eitrija microphylla, Hort.)

.

Lvs. small, narrow-oblong or oblong-lanceolate. Var.
coliimnaris, Carr. [x&r. pyraniidd^lis , Hort. ) . Of upright,
columnar habit: lvs. broadly oval. There are many va-
rieties with variegated lvs. ; some of the best are the
following: Var. arg^nteo-varlegfttus, Rgl. Lvs. edged
and marked white. Var. ailreo-variegS,tU3, Rgl. Lvs.
blotched yellow. Var. dlbo-marginitus, Hort. Lvs.
with white, rather narrow margins. Var. m^dio-pictus,
Hort. Lvs. with a yellow blotch in the middle. Var.
pallens, Carr. (var. ftavescens, Hort.). Lvs. pale yellow
when young; similar is var. atireua, Hort., but the yel-
low is brighter and changes quicker to green. Var.
vlridi-variegatus, Hort. (var. Due d'Anjoii, Hort.).
Lvs. large, bright green, variegated with yellow and
green in the middle.

13. radicans, Sieb. {E. Japiuicus, var radlcans,
Rgl.). Low, procumbent shrub, with often trailing and
rooting or climbiug branches, climbing sometimes to 20
ft. high: branches terete, densely and minutely warty:
lvs. roundish to elliptic-oval, rounded or narrowed at
the base, crenately serrate, usually dull green above,
with whitish veins, M-2 in. long: fl. and fr. similar to
the former, but fr. generally of paler color. .June. July.
N. and M.Jap. R.H. 1885, p. 295. G.C. 11.20:793.-
Closely allied to the former, and considered by most
botanists as a variety ; also very variable. Var. Carxifiri,
Vauv. Low shrub, with ascending and spreading
branches: lvs. oblong-elliptic, about IK in. long, some-
what shining. Var. arg^uteo-marginitus, Hort. Lvs.
bordered white. Var. roseo-marginatus, Hort. Lvs.
bordered pinkish. Var. reticuUtus, Rgl. (var. pictits,
Hort., var. arghiteo-variegdtus, Hort.). Lvs. marked
white along the veins.

E. echindtus, Wall. Usually creeping or climbing, -with root-
ing branches: lvs. ovate-lanceolate: fr. spiny. Himal. B.M,
2767.—£. fimbridtus, Hort. .'not Wall.=pendulus.—£. grandi-
«6n(S. Wall. Shrub, to 12 ft.: lvs. obovate or obovate-oblong,
finely and acutely serrate: Hs. white, four-fifths of .in in. across:
fr. globose, yellow. Himal.— _E. occidentdlis. Nutt. Shrub, to
15 ft.: -winter buds rather large: lvs. ovate or elliptic-lanceo-
late, irregularly serrrdate: fls. 5-merous, purple r fr. slightly

36

lobed. Ore., Calif.

—

JiJ.oxiiphylhis.Miq. Shrub or small tree;
lvs. ovate or obovate, acumin.ate, rather large, serrulate; fls. 5-

merous, purple or whitish ; fr. globose. Jap.

—

E. pendulus.
Wall. (E. fimbriatus, Hort.). Evergreen, small tree, with pen-
dulous branchlets ; lvs. oblong-lanceolate, sharply serrate,
shining, 3-6 in. long; fr. -with 4 tapering wings. JP.F.G. 2;55.
F.S. 7, p. 71. Alfred Rehder.

ETJPATdRIUM (from an ancient personal name).
Gompdsitw. More than 400 species, mostly of warm or
tropical countries, herbs or shrubs. Heads discoid {vslj-

less) , the florets 3 to many, perfect : involucre cylindrical,
bell-shaped or hemispherical, the imbricated bracts in
2 or more series: receptacle fiat or conical, naked : co-
rolla regular, 5-toothed, slender-tubed: akenes 5-angled,
truncate : pappus a single row of hair-like, scabrous
bristles: perennials.
Gardeners know two classes of Eupatoriums, the glass-

house and the hardy kinds. The latter are native spe-
cies which only lately have been introduced to the trade
as border plants. The glasshouse species are seen only
in the larger or amateur collections, as a rule, although
some of them are old garden plants. They are confused
as to kinds. These species demand the general treat-
ment of Piqueria (or Stevia), — a cool or intermediate
temperature and pot culture. They are easy to grow.
Prop, readily by cuttings. They are useful for winter
bloom. Of all Eupatoriums the individual heads are
small, but they are aggregated into showy masses. For
E. caelestinum, see Conoclinium.

i-.-/^f

791. Leaves of glasshouse Eupatoriums {Xy4).

a.E.ripariujn; h,E,triste; cE.glandxilosuTn; d,E . glabratum.

A. Glasshouse or wann-counti-y species.

B, Meads imrplisU.

Berrul&.tum, DC. Shrubby: stems pubescent: lvs. op-
posite, very short-stalked, lanceolate or lance-obiong,
the stalk ciliate, toothed and prominently nerved

:

heads aggregated into large purple or rosy tufts. Bra-
zil and Uruguay. R.H. 1894:304. Gt. 44, p. 570. G.C.
III. 18:265. -Choice.

atrdrubens, Nicholson {Heheclinium atrdruhenSf
Lem.). Lvs. large, ovate-pointed, ciliate and hairy on



560 EUPATORIUM EUPHORBIA

the reddish veins, opposite, toothed: heads red or pur-
ple, aggregated into a Tery large red-rayed truss. Mex.
l.H. 9:310.

idnthinum, Hemsl. {Hebecllnium idntJiiHum, Hook.).
Sub-shrab, but soft-wooded, the terete branches rusty-
pubescent : Ivs. opposite, loug-petioled, cuueate-ovate
and serrate: fls. light purple, in a large, compound, ter-

minal corymb. Mex. B.M. 4574.

792. Eupatorium perfoliatum (XM).

BB. Heads white (plants valuable for eut-flowers).

glechonophyllum, hess. (Agerdttim eotispicuum,Hort.)

.

Half shrubby : Ivs. opposite, oval-pointed or ovate-

lanceolate, nearly glabrous, 3-nerved, toothed, petiolate:

fls. pure white, about 30 in each head. Chile.— Tender
glasshouse perennial ; but it may be flowered in the

open the first year if seeds are sown early.

ripS,rium, Kegel. Fig. 791 a. Diffuse, 'becoming
woody at base, 2 ft., the stems thin and usually reddish
and puberulent : Ivs. opposite, lanceolate-acuminate,
narrowed into a long petiole, prominently 3-ribbed, den-
tate or orenate-dentate : heads in rather compact, long-

stalked clusters. S. Amer.—Good winter bloomer. Best
for the florist.

triste, DC. {E.trUste, Hort.). Fig. 7916. Strong
herb (sub-shrub in the wild), with hairy more or less

angled or striate stems: Ivs. long-petioled, ovate or ob-

long-ovate, hairy and rugose (reminding one of elm or

nettle Ivs.), very veiny, orenate-dentate: fls. many,
bright white, in a large, terminal corynab. Mts. of Ja-

maica.—Now becoming popular as a pot subject and for

eut-fiowers.

glanduldsum, HBK. (IS. adendphorum, Spreng. E.
adendnthum,'H.OTt.,ziot DC. JS. Aineriehnum, Hort.).
Pig. 791 c. Diffuse, at length somewhat decumbent at

base, the branches glandular-hairy : Ivs. deltoid- or

cuneate-ovate, slender-petioled, coarsely and some-
times unevenly orenate-dentate, sparsely pubescent be-

low; heads pure white, ageratum-like, in close clusters.

Mex.

glabritum, HBK. (E. ilegans, Hort. E. laiifdUum,

Hort. ). Fig. 791 d. Shrubby, erect, with thin, hard, gla-

brous brown stems : Ivs. thickish, small, lance-obiong
or ovate-oblong, tapering into a strong petiole, blunt-
acute, undulate or small-toothed : fls. (sometimes blush)
in ascending clusters, which combine to form a strong,
terminal panicle. Mex.

AA. Hardy or border plants.

B. Heads purple.

purptireum, Linn. Joe-Pye Weed. Tall, rank plant of
low grounds (reaches 8-9 ft.) : Ivs. whorled, oblong or lan-

ceolate, acuminate, coarsely serrate and veiny: heads in
large, compound clusters, purple to flesh-color (rarely
almost white). Var. maculitum, Darl. (E. maculatum,
Linn. ), is mostly lower and roughish pubescent, the
stem purple-marked. Var. amosnum, Gray. Still lower,
(2 ft. high), nearly glabrous, the Ivs. often opposite.—

A

good species for bold effects in a border or against
shrubbery. Common, and widely distributed.

BB. Heads white.

0. Lvs. perfoliate [united around the stem).

perfoli&tum, Linn. Boneset. Thoroughwobt. Fig.
792. Stout, rank-smelling, pubescent, 3-5 ft. : lvs. lan-

ceolate, rugose and pubescent, finely toothed: heads in

dense white cymes. —Common in low ground. Much
used in domestic medicine. Excellent for striking
effects, particularly in low grounds.

CO. Lvs. not perfoliate.

altissimum, Linn. Tall (reaches7-8ft.), densely pubes-
cent, branchy: lvs. opposite, lanceolate-acuminate, the
petiole very short, remotely dentate or entire: heads
only 5-fld. Open places. Pa. southward.

Alburn, Linn. One-3 ft., pubescent : lvs. opposite,

nearly or quite sessile, oblong or lance-oblong, coarsely
serrate. Sandy soil, E. states.

ageratoides, Linn. f. White Snakeeoot. Fig. 793.

Neat, glabrous, branchy herb, Z-i ft. : lvs. opposite, thin,

ovate with broad base, acuminate, coarsely and sharply
toothed: heads small, in a loose but ample inflorescence.

Rich woods, Can. to La.

aromdticum, Linn. Resembles the last, but usually
pubescent: lvs. thickish and blunt or merely acute, the
teeth blunt, later-flowering. Dry soil, E. states.

Var. melissoldes. Gray (E.
Frdseri and E. cordifdlium,
Hort. ) . Slender and rough-
ish, strict : heads 5-12-fld.

:

lvs. subcordate-ovate or ob-

long, obtuse, crenulate-den-
tate, sometimes with coarser
teeth, the petioles very
short. S. E. states.

YjirioTis species of the old
genus HehecliniuTn may be ex-
pected in amateur collections,
especially -E. inacrojthyllum

,

Linn. (H. macrophyllum, DC),
with very large siibcordate-
toothed lvs., purple heads and
purple-hairy stems. K.H. 1866:

SoO. Other glassliouse species
are ; E. grandlflbmm, Andre,
with rugose cordate coarse-
toothed lvs. and reddish heads
(E. H. 1882:384); E. Haagea-
num. Regal & Koern., with oval-

acuminate coarse-toothed lvs.

and small, white heads : E. mi-
crdnthinn. Less., from Mex.
(known in cult, as E.Weinman-
ni<inuTn, Regel & Kcem.),with
elliptic-lanceolate lvs. and large

,

fragrant white heads (Gn. 47, p.
444. G-.C. II. 5:53); E.prbbmyi.
N.E. Br., with oval, velvety Irs., white heads, and whole plant

glandular-stieky (G-.C. 111.7:321). £,. JJ. B.

EUPHOEBIA (classical name, said by Pliny to be in

honor of King Juba's physician
;

possibly from the

Greek word for fat). EupliorbiAcew. Spurge is a name
sometimes applied to the genus as a whole, b»t is, per-

haps, better restricted to one or more species. One of

the largest plant genera, of perhaps a thousand species,

not less than 700, of very diverse habit, and found in

793. Eupatorium ageratoides.

(X %.)
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most temperate and tropical regions. Many are desert
plants, and the greater number grow in dry and sterile

places.
Herbs, shrubs or trees, often fleshy and cactus-like,

or low and prostrate weeds ; but all characterized by a
single pedicellate-pistillate flower, with a 3-celled, 3-

seeded ovary, without floral envelopes or with a minute
cab's, surrounded by numerous staminate flowers con-
sisting each of a single stamen, the insertion of which is

represented by an articulation with the pedicel, the
whole surrounded by a more or less cup-shaped involucre,

with 5 lobes, and bearing 1-5 glands of various shapes
between the lobes. The staminate flowers are usually
subtended by minute bracts. The glands often bear
petal-like appendages , the whole involucre ( or cyathium

)

closely simulating a perfect flower (Pig. 79i).

Most of the species have abundant milky juice, and
the cactiform species have been thus distinguished from
cacti, but many cacti also have milky juice. The juice
of most species is acrid poisonous, especially if it comes
in contact with mucous membranes or open sores. The
juice from some of the species is used in medicine as a
purgative.
Monographed by Boissier in DeCandoUe's Prodromus,

15, pt. 2 (1862). See local floras and Norton, Rept. Mo.
Hot. Gard. 11. for native species. Works like Nichol-
son's Gard. Diet, and Bois' Diet. d'Hort. describe a
number of cultivated species. See also Fobe, in Monats-
schrift fur Kakteenkunde, 8:42 (1898).

Many of the fleshy species are cultivated by lovers of
succulents for their curious shapes ; and a few are valu-
able for their ornamental foliage. The flowers are usu-
ally too minute to be noticeable. Some, like JS. coroUata
(Fig. 794),£'. maculata, B. Gyparissias and JE.margi-
')iata, are weeds in America, but not troublesome. The
great majority of the species are insignificant herbs.
The species are remarkably free from injurious insects,

and are rarely attacked by a few fungi.
The fleshy species are grown much the same as cacti

(which see), but the culture is less difficult, and they
do well with warmer treatment. In winter they are kept
in a dry and cool house, 50° to 55° F., with good light
and little water. Drips must be carefully avoided. In
summer the pots should be plunged outdoors in hot, dry
situations, with a moderate supply of water and espe-
cially good drainage. It is better to protect them from
continued rain, but most species do well without this.

The more fleshy species, like JS. Capnt-Medusce and E,
meloformis, require more heat and better care than the
others. They are propagated by cuttings. Grafting has
not been practiced to a great extent, as with cacti, but
seems possible. They do not require a rich soil, and do
well in a coarse, sandy loam, or some say in any kind
of soil.

The shrubby species, like U. ritropurptirea and E.
dendroides , do well with the treatment of the more fleshy
kinds. See D. A.W. and F. S. Curtis, in Sharon Cactus
Guide, Mar. and May, 1897.
The few hardy species of ornamental value make good

border plants or are suitable for the rockery. They are
mostly propagated by division. The annuals are easily
grown from seeds.

JS. ptilcherrima and E. fulgens are good winter-flower-
ing greenhouse plants, and require special treatment.
H. fulgens succeeds well in the warmest parts of the
house, in pots, or best planted out like roses and trained
upon the wall or strings. It is propagated from cuttings
taken in June, when the old plants have started to grow,
kept in a warm frame until rooted, and then kept
growing with heat, any transfers being made with as
little root disturbance as possible. If stocky show plants
are wanted, several cuttings may be planted in one pot
and checked two or three times during summer by re-
potting, and kept pinched back freely to secure branches.
They are best kept cooler when in flower, but are very
sensitive to cold or sudden changes in temperature.
After flowering they are kept dry for a few months.
For the cut sprays they are best grown from cuttings
each year. They last very well when cut. The culture
of the Poinsettia is very similar. To secure plants
with large heads, the general plan is to grow from cut-
tings annually, but the old plants may be continued.
Old plants that have been resting may be introduced

794. Flowers of Euphorbia

corollata (X 2).

The pistillate flower is at 8.

to heat and moisture in late spring, and will soon give
a liberal supply of cuttings, which are usually taken from
the young wood. Successive sets of cuttings may be
made at later periods if different sized plants are wanted.
When well started, the potted plants are plunged out-

doors till September, with plenty of water, light and
sunshine and good drainage. They do well in rich,

heavy loam in 5-7-in. pots. They are apt to drop their
leaves if exposed to cold
or other unfavorable con-
ditions. In autumn they
are transferred to the
greenhouse, with moder-
ate temperature. When
the bracts begin to ap-
pear, give more heat and
some manure water to
expand them. When in
flower, reduce the tem-
perature to preserve
them longer. After flow-

ering the pots may be
stowed away in a dry,
warm place till spring, —
under the benches will
do. When the buds are
cut the great objection is

that they wilt easily. This
may be obviated by dip-
ping the cut ends in boil-

ing i^water, or keeping
them in water for a few days before using. See Grieve.
G.C. III. 9:106, and Hatfield in Gard. and Forest 9:-196.

JS. splendens is another winter bloomer, and may be
treated as the succulents, with more heat and water. It

will do well in living rooms, and bears some flowers
all the year. It bears rough treatment well, and is

propagated by cuttings from the young growth, which
root with the greatest ease. j ^ g_ Norton.
CnLTUKE OF Poinsettia. — JEnp7iorbia pulcherrima

and varieties are fine shrubs, evergreen or deciduous,
according to the climates in which they are grown.
They are found at considerable elevations in Mexico,
and subtropical conditions encourage their highest de-
velopment. The original plants were introduced by a
Dr. Poinsett, of Charleston, S. C, who sold them to the
late Robert Buist, about 1S33. Buist was a famous
Scotch nurseryman of Philadelphia, who, during the
early seventies, also distributed the so-called double va-
riety. He sent both forms to Europe, and never quite
forgave the botanists for changing the name which he
gave the plant— JSiipJiorhia Poinsettiana.
Under natural conditions Poinsettias form large

bushes from 5-10 feet high and 12 or 14 feet in di-

ameter, with woody bases and hollow annual growths.
Flowers small,yellow, surrounded by an involucral crown
of intense crimson leaves, the whole as large as a som-
brero when well developed, varying to the smaller grow-
ing variety with creamy white bracts. Their highest de-
velopment has been noted at Kotergherry, on the Nilgiri
mountains of South India, at an elevation of about 6,000
feet, with a rainfall of 50 inches. The minimum tempera-
ture varies from 51° F. in January to 60° in July and
August, the maximum from 66° F. in January, grad-
ually increasing to 70° in July and August. In
parts of the Mediterranean basin, in southern California
and similar climates, and in many parts of the tropics
at the sea level, the plants are grown, but do not reach
such great perfection, for they become deciduous and
often stunted. The period of flowering in the northern
hemisphere is from late November to March.
There are several ways of managing the plants in

cultivation. They are propagated by single eyes, by
4- or 5-inch cuttings of the one-year-old wood, or by
young shoots with a heel of hard wood about March, or
by the green tops about the end of August. If they are
intended for pot culture as large plants, they simply re-
quire shifting along to 8- or 10-inch pots, with good
drainage and good, turfy soil, with rather more sand
than is commonly used for roses. After these large
plants have bloomed, they may be stowed away to rest
in a dry, light shed with a temperature of not less than
50°. Do not water them, and before the buds wake up
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in spring, shake them out, prune them to au eye or two,
cut out the dead parts, repot them, aud presently they
will start to grow again. They may be gradually har-
dened, plunged outdoors and grown in the full sun dur-
ing summer, giving them a shift during growth if extra
luxuriance is desired. If bench culture is desirable,
plants may be turned into the ground from 4-inch pots,
or even from the propagating bed, grown until the end
of August or later southward, the leaves stripped from
all the stems biit the upper foot or so, lifted, and laid

flat on the benches, with a bushel or so of good soil over
the roots and about an inch over the benches in the
spaces. The next rank of plants may have their tops
laid well over the roots of the first, and so proceed until
all are planced. The ends soon turn up as growth starts,

and the heads are very large and fine with suitable
temperature and attention. Sometimes mealy bug gets
into the heads. It may be driven out by a moderate
stream of water from a hose, supporting the heads with
one hand to avoid breaking. They are quite brittle.

The milkiness produced by cutting maybe got rid of by
standing the stems in water, for it is sticky, stains, and
is disagreeable. For small pot-plants the green tops,
about 6 or 8 inches long, may be taken in August, dib-

bled into well drained 4-in. pots, set on mild bottom

• ^.J^

* ^ * * ".
-

• < • . f

795. Euphorbia marginata (X/'sJ.

heat, or placed in a rather humid equable temperature
southward. They mu st not be over-watered or too densely
shaded, when they will soon strike, form handsome little

plants, often with leaves to the pots, and be very useful
for many purposes. For detailed points by professional
growers, see A.F. 11:285,457; 12:536.

Jajies MacPherson.
The following is an alphabetical list of the names in

the American trade :

Abyssiniea, 20.

alcicornis, 16.

antiquorum, 12.

arborea, 32.

atropui-purea, 29.

Beaumcriana, 23.

ccerulescens, 19.

Canariensis, 18.

candelabrum, 22.

Caput-Me flu sse, 24.

cereiformis, 26.

core 11at a, 2.

Cyparissias, 35.

dendroides, 31.

dnipifera, 10.

echinus, 23.

erosa, 26.

fulgens, 3.

grandieornis, 13.

grandidens, 16.

grandifolia, 10.

Grantii, 32.

Havanensis, 12.

hcematodcs, 20.

heptagona, 26.

Herroentiana, 14.

heterophylla, 5.

Hystris, 27.

jacquiniceflora, 3.

lactea, 12, 15.

Lathyris, 28.

niamillosa, 11.

marginata, 1.

raelotormis, 25.

Mexicana ?

Jlyrsinites, 37.

Nataleusis, 36.

neriifolia, 9.

Palmeri, 34.

pandurata, 5.

pendula, G.

Pfersdorfai, 21.

Polnsettia, 4.

poluQona, 26.

pulcherrima, 4.

Regis-Jubre, 30.

rhipsaloidcs, 7,

robusta, 34.

sanguinea, 29.

splendens, 8.

Tirucalli. 7.

triangularis, 17.
variegata, 1.

virosa, 19.

5 petajoid ap-A. Involucres flower-like, with
jyendages

1. marginata, Pursh [E. variegcita, Sims). Snow-
ON-THE-MouNTAiN. Pig. 795. Plant 2 ft. high, pubes-
cent, dichotomously many-branched : Ivs. numerous,
with stipules, light green, 1-3 in. long, ovate-subcordate
to oblong-lanceolate, the upper ones margined, with
white or some entirely white ; involucres in the forks
of the branches, their appendages large, white. July-
Oct. Plains from Dakota to Texas and extending east-
ward. B.M. 1747. Gt. 30:218. -Hardy annual, used for
its white foliage in bedding and mixed borders in sunny
situations.

2. coroll&ta, Linn. Flowering Spurge. Fig. 794.

Plant l>2-3 ft. high, usually glabrous, slender and dif-

fusely branched above: Ivs. without stipules, ovate-ob-
long to lanceolate, 1-2 in. long, those of the inflores-
cence much smaller and opposite ; appendages of the
numerous involucres 5, white, conspicuous for the ge-
nus. July-Oct. Rather dry soil in east U. S. B.M.
2992. L.B.C. 4:.390. F.R. 1:969.-A hardy herbaceous
perennial, used like Gypsophila for cutting and as a bed-
der in light soil. Very variable in size and shape of
plant, leaves and inflorescence.

3. fulgens, Karwinsky (U. jacqninicv flora, Hook.).
Scarlet Plume. Fig. 790. Small shrub, with slender,
drooping branches : Ivs. long-petioled, lanceolate, bright
green ; involucres in small axillary cymes, their 5 con-
spicuous bracts bright orange- scarlet. Mexico. B.M.
3673. G.C. II, 19:816. -A handsome winter-blooming
plant, used for cut-flowers or for specimen plants.

AA. Involucres witliout petaloid appendages to tJieir

glands, but the glands or subtending bracts
sometimes colored petal-like.

Stem herbaceous
leaves colored :

cence cymose.

or shrubby, not fleshy: upper
stipules glanduliform : inflores-

4. pulch6rrima, Willd. {U. Pains ettidna, Buist. Poin-
settia pulcherrima. Grab.). Poinsettia. Fig. 797. A
shrub, 2-6 ft. high, branched : Ivs. ovate- elliptical to
lanceolate, entire, sinuate-toothed or lobed, or panduri-
form, 4-6 in. long, somewhat pubescent, becoming nar-
rower, more entire and of the brightest vermilion-red
above ; involucres greenish, with one large yellow
gland. Nov.-Feb. Moist, shaded parts of tropical Mex-
ico and Central America. B.M. 3493. G.C. III. 21:125,
193.— Sometimes cut, usually used for specimen plants
and in masses. A gorgeous plant. Varieties with white
and yellow bracts occur. Var. plenissima, Hort., has a
double series of bracts and forms a wider and higher
head. G.C. 111.5:17.

5. heterophylla, Linn. {E. pandu7-dfa,llort.1). Mex-
ican Fire Plant. Hypocrite Plant. Painted Leaf.
Fire-on-the-Mountain. Annual Poinsettia. Annual,
nearly glabrous, 2-3 ft. high : Ivs. ovate and siniiate-

toothed or fiddle-shaped, or some of them linear or lan-

ceolate and entire, dark green, the upper bright red at

the base or only the tips green, involucral glands 1 or 2.

July-Sept, Eastern and central U. S. to Peru. Mn.
2, p. 53. Gt. 39, p. 105.— Easily grown in sunny places and
also in pots indoors. White and yellow variegated forms
are in cultivation in this country.

BE. Stem more or less fleshy or spiny, often cactus-

like: leaves small, none or soon deciduous; in-

volucres single or feiv together.

c. Brandies short cylindrical, smooth, quill- or rush-
like^ slender.

6. p6ndula, Boiss. Branchlets many, slender, pendu-
lous: Ivs. very small, opposite. S. Africa ?

7. Tirucalli, Linn. (E. rhipsaloides, Lem.). A tree,

20 ft. high, with many slender subverticillate ascend-

ing branches ; twigs 4-8 in. long : Ivs. 5-8 lines long,

few, alternate. E. Africa and India.—A striking plant.
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CO. Brandies flesliy, a spine on each side of every
leaf or leaf-scar, in a few the leaf transformed
into a third thorn between them.

D. Podaria [the projectioyis hearing leaves and spines)
distinct: branches cylindrical or obsoletely
angled.

8. splSndens, Bojer. CKO^TN of Thorns. Fig. 798.

Stems 3—1 ft. long, ii-l in. thick, covered with stout
spines almost an inch long, somewhat twining

:

branches few : Ivs. few, on the young growth, obovate
to oblong-spatulate, thin, bright green, 1-2 in. long; in-

volucres in long-peduncled dichotomous cymes, near the
ends of the branches, each closely subtended by two
broadly ovate bright red bracts, filaments forked. Slada-
gascar, floweringall the year, butmostly in winter. B.M.
2902. L.B.C. 18:1713. -Goolhouse plant. The red bracts,
with green leaves on the sinuous spiny stems, are strik-
ing, it can be trained into ornamental forms.

9. neriifdlia, Linn. Arborescent or shrubby: stem,
obtusely 5-angled, 3-7 ft. or more high: the small mam-
miform podaria in rows, with short, dark colored, di-
vergent spines : branches numerous, bearing obovate-
oblong, obtuse, thick Ivs., 3-,5 in. long at the summit :

small, sessile cj'mes of greenish involucres in the up-
per axils. June, July. E. Indies. — Large Ivs. persistent
from autumn to spring. Cristate forms are in cult.

10. drupifera, Schum. & Thorn. {B. graHdifdlia,B.aw.)

.

Arborescent: stem terete : branches obsoletely 4-5-

angled ; spines small ; Ivs. terminal, obovate-cuneate,
obtuse or retuse, ."i-S in. long: small cymes axillary, pe-
duncled: capsule drupaceous. Guinea.

bert's Deutsche Garten Mag. 46:2S1.—A striking plant,
with the widest wings and longest spines of all.

14. Hermentiina, Lem. A shrub, 3-4 ft. high, with
many non-jointed, erect branches, their edges repand-
dentate and broad, slightly concave faces, white-mar-

796. Euphorbia fuleens CX i/s) ^

11. mamilldsa, Lem. Low, cespitose: branches less

than an inch in diam. : podaria elongated, conical, in 5

spiral rows: Ivs. and spines small, soon deciduous.

DD. Podaria confluent into ribs: branches more or less

acutely %ving-angled.

E. Growths or branches S-angled {sometimes 4-angled,
especially on the main axis, and in E.alcicornis
flat).

12. antiqudrum, Linn. {E. 3avaninsis, Hort.? E.
Wc(e«, Hort. ?). Shrub, 8-10 ft. high : branches erect-

spreading, jointed; angles compressed, repand dentate,
the teeth 1 in. long; spines 1-3 lines long: Ivs. minute,
ovate-spatulate or rotund. India, and naturalized in
other places, notably the W. Indies, where it is used for
hedges.— Cristate forms are in the trade, as E. lactea
monstrosa? and E. ffai'anensis cristata.

13. grandicdmis, Goebel. Fruticose: branches 3 in.

wide; angles broadly winged, deeply lobed and sinuate;
spines large, 1-2 in. long, light colored. S. Afr. Neu-

797. Euphorbia pulcherrima (X 1-5).

bled when young
;
spines 2-2K lines long: Ivs. lanceo-

late or lance-spatulate, 3-5 in. long. Gabon river, W.
Afr. — Considered one of the best.

15. Idctea, Haw. A shrub: branches erect; faces 1-3
in. wide, plano-convex, yellow and green striped ; edges
subcompressed, repand dentate; spines 2-3 lines long.
East Indies.

16. gr&ndidena. Haw. Tree, 20-30 ft. high and as
much as 3 ft. in diam. : branches slender, %-% In.
wide,_ numerous, erect-spreading, making a rounded
head in old plants ; faces almost plane ; angles deeply
lobed-dentate; spines .3-5 lines long, slender: Ivs. very
small, triangular. S.Afr. G.C. II. 26:721. -E. alcicornis,
Hort., is probably a form of this with ilat branches.

17. triangularis, Hort. Par. Stem 3-7 ft. high, trian-
gular: numerous branches erect, with convex faces dark
green

; the winged angles sharply toothed and short-
spined. S. Afr.

EE. Growths or branches with 4 or more angles or
rarely S-angled.

18. Canari^nsis, Linn. Shrub or tree, 12-20 ft. high,
with many 4-6-angled suberect
branches, as much as 3 in. thick,
from the base ; angles subentire;
spines 2 lines long, black : Ivs. al-

most none. Canary Islands. Ctu.

53, p. 46. G.C. II. 20:629.

19. virdsa, Willd. {E. cairuUs-
cens, Haw.). A shrub as much as
15 ft.high,much branched :branches
4-5- or sometimes 3-angled, 1 in.

thick, ascending ; angles lobed
;

epidermis bluish ; spines strong,
4-5 lines long, black. S. Afr.

20. Abyssinica, Rausch. Stem
robust, 30-40 ft. high, 9-14 ft. in
greenliouses: branches few, 4-6
in. in diam., dark green; angles
5-8,obtuse but prominent; edges
undulate; spines short, re-

curved : Ivs. minute, spat-
ulate. Abvssinia. Gn. 52,

p. 106. G."C. III. 20:497.-
Much resembles Cereus
Peruvianus.

21. Pf^rsdorJiii, Hort.
Trunk round, lY^-iyi in.

thick, 9-ribbed, much 798. Euphorbia
branched when old ; spines splendens (X 3^).
large, 4-8 lines long.

22. candelabrum, Trem. & Elotzch. Tree, 20-30 ft.

high, with ahead 60-80 ft. in circumference: trunk short
and thick, densely branched : branches 3-4-angled ;
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spines short. Trop. Afr. — See E. TirucaUi for some
plants sold under this name.

23. oHicinElrum, Linn. Fruticose: branches 2J^-3 in.

thick, 9-13-angled, deeply sulcate; edgesrepand; spines

red, divergent or deflexed, 1-lK lines long: Ivs. minute.
N. Afr. R.H. 1875:336-37.— E. Beaumeriana, Hook. &
Coss., and E. echinus, Hook. & Coss., are closely re-

lated species from the same region.

ccc. Branches with spines, if any, not stipular, hut in

the place of Ivs. or branches

D. Spines not present.

24. Caput-Mediisae, Linn. Medusa's Head. Stem
short, obconical, fleshy: branches numerous from the
apex, soon declined around the main stem with their

ends erect, M in. or more in diam., 6-12 in. long, covered
with depressed, keeled tubercles, each bearing a small,

linear-lanceolate leaf
;

glands of the involucre white,

rather conspicuous, the outer lip palmatifld. S. Afr.

L.B.C. li:1315.— Curious and rather rare. Var. m^jor.
Ait. (E. Gommelini, DC), is a large, erect, unbranched
form, perhaps originating from branch cuttings.

25. meloSdrmis, Ait. Fig. 799. Globose or pyriform,
3-5 in. in diara., deeply 8-10-costate, the ribs obscurely
tuberculate on the almost acute angles, the sides trans-

versely dark and light

green striped or wrinkled
when old: the few small
Ivs. and fls. at the de-

pressed apex : the old
forked branches of the
inflorescence subpersis-
tent but not spinose. A
few small branches simi-

lar to the main stem usu-
ally present. S.Afr. L.B.
C. 5:436. A.G. 11:463.-A
very interesting and rare
plant in Amer. Best grown
only under glass. Often
mistaken for a cactus.

DD. Spines formed of the sterile peduncles.

26. cereifbrmis, Linn. (E. erdsa, Willd.). Erect, 3 ft.

or more high, little branched : branches erect, with 8-13
tuberculate ribs : Its. very small : peduncles usually
with only one involucre, the sterile ones forming dark
colored spines 4-7 lines long. S. Afr. L.B.C. 14:1334.—
E. polygona. Haw., with more prominent and spiral

ribs, and E. hept&gona, Linn., with 7-8 ribs and sulci

between them more obtuse, are closely related South
African species.

27. Hystrix, Jacq. A shrub, 2-3 ft. high, not ribbed:
podaria depressed: Ivs. 2-3 in. long, linear'; spines nu-
merous, 1-2 in. long, erect-spreading. S. Afr. Jacq.
Hort. Schffinb. 207.

BBB. Stems herbaceous or ivoody, scarcely ever slightly
fleslty-stemmed : inflorescence timbellate :

stipules none.

c. Lvs. below the umbel decussate : tall herbs.

28. LAthyris, Linn. Caper Spurge. Mole Plant.
Fig. 800. Annual, 2-3 ft. tall : lvs. long, lance-linear,
those of the intioresceuce ovate-acuminate : glands
short-horned : capsules somewhat fleshy. Eu., and
naturalized in eastern U.S. Rept. Mo. Bot. Gard. 11,

pi. 11.— Cult, in old gardens. Capsules sometimes
pickled. Seeds used as a purgative. Said to drive
moles from its neighborhood (see Cornell Bull. 01:331).

cc. Jyvs. usually clustered at the ends of the branches:
shrubs.

29. atropurptirea, Brouss. A shrub, 3-6 ft. high,
branched; the pale, glaucous green, spreading or droop-
ing lvs. crowded at the ends of the branches, 2-3 in.

long : umbel 5-10-rayed ; involucres surrounded by 2

large, dark purple, broadly ovate, obtuse, connate bracts.
March. Teneriffe. B.M. 3.321. -Plants known as E.
atropurptirea and E. sanqnlnea in America, and used
for bedding, are in part E. htemafodes, Boiss., a species
of Section A not well known to botanists, and partly a
purplish var. of E. pulcherrima.

799. Euphorbia meloformis.

30. E§gis-Jilbae, Webb. Like the last, but lvs. nar-
rowly linear and bracts not dark purple ; involucral
gland with 2 short horns. Teneriffe.

31. dendroides, Linn. A large, branching shrub, more
foliaceous than the two preceding: leaves linear-lanceo-
late, obtuse or acute; floral leaves yellowish, rhomboid-
orbicular, mucronate, glands truncate or semi-lunate.
Mediterranean region. E.H. 1887:100. Gn. 36, p. 203.

32. Grdntii, Oliv. Small shrub with lanceolate leaves,
large, long acuminate, ovate bracts and palmate glands.
E. Africa. This and the £. arborea offered by Blanc
probably belong in this section, though the E. Grantii
of American dealers may possibly be Synadenium
Grantii, Hook.

ccc. Lvs. below the umbel alternate; glands oval
in the first species, in the others two horned:
leafy herbs.

33. epithymoldes, Jacq. {E. polychrdma, Kern.). A
herbaceous perennial, a foot or more high, with oblong,
dark green leaves, floral leaves different shades of yel-
low at flowering time. May. Europe. B.M. 2258. — Grow-
ing in a fine, compact clump, uncommon in gardens.

34. robusta. Small, and PAlmeri, Engelm., are many-
stemmed perennials, the former from the Rocky moun-
tains, the latter from S. Calif., a foot high, more or less,

with small ovate leaves and roughened seeds. They
have been offered for sale, but have little cultural value.

35. Cyparissias, Linn. Herb, perennial from root buds,
the short plume-like branches covered with spreading,
narrow linear, dark green leaves an inch long: seeds
smooth. Europe. L.B.C. 2:118. G.C. II. 22:469. Rept.
Mo. Bot. Gard. 11, pi. 50. — Cult, in old gardens for its

jposs-like growth. Naturalized and a weed in east U.S.

36. Natalfinsia, Bemh. Stems many, K-1 ft. high:
umbel 3-5-rayed, head-like : leaves crowded, narrow
linear-lanceolate, subcoriaceous. S. Africa.

37. Myrsinites, Linn. Perennial herb : many declined
stems covered with large, fleshy, glaucous, obovate or
ovate-oblong, concave, pointed leaves : umbel 7-12-rayed

:

glands and flowers yellow. Europe.—A plant of old
gardens, good for rockeries.

800. Euphorbia Lathyris.

Seen endmse to show 4-ranked leaves.

Plants in cult, in Europe but not in the American trade:

Fleshy forms: E. anacdntha, Alt.

—

E. bupleurifbUa, Jacq.
Short, thick, scaly stem, with a cluster of large leaves at the
top.—iJ.Uujc;-!, Hook. >JearE.splendens.—£.iJ)-ci)ni=E,Bojeri.
—E. Capensis, Hort.— £. clandestina, Jacq.— .E. ennedgona,
Haw.= cereiformis, Linn.—£. fimbridta.HoYt.l—E.Foumi^ri,
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Rebut, a JIadaaascar species near E. lophogona, Lam.—J?, glo-
bosa, Sims. iS.M. 2624.

—

E. glomemta, Hort.

—

E. helicotkHe,
Lem.=B. Niviilia, Bueh.

—

E. Imbricata.Vuhl.—E. Jbemairedna,
Boiss. Like E. grandieoriiis, but spines rauch shorter.

—

E.
lophogona, Lam. Peculiar club-shaped stem, with large leaves
above aud cristate stipules. Madagascar.

—

E. macroglypha,
Lem.

—

E. manillldns, Liuu.

—

E. Montieri, Hort.

—

E.pentdgoiia,
Haw.

—

E.piscatdfia, Ait.

—

E.pynfdlia, Lam. .near lophogoua.

—

E. serpiformis, Boiss.=E. scopiformis.

—

E. SQuarrosa, Haw.

—

f\ stapeliceformis, Hort.

—

E. tetrdgona. Haw.

—

E. tithymaloldes,
Linu. = Pedilanthus tithymaloldes.— £. trigona, Haw.— E.
tuberculdta, Jacq.—J?, xylophylloldes , Brongn.
Shrubby or tree-like forms; E. balsamifcra. Ait.—E. Berthe-

Ibti, Bolle.— J?. coUctiotdeSy Beiith.— £. laurifoUa, Lam.— .E.

mellifera. Ait.

—

E. m\sera. Benth.— .E. phunerio'idcs, Teysman.
—E. punlcea, Swartz. G-.C. II. 15:529.— jB. resinifera?—E. sco-

lopendria. Don.
Herbaceous forms: E. AUppica, Itinn.—E. Okardcias, Linn.

—E. Chamcesi/ce, Linn.—£. falcdta, Tjmn.—E.geniculdtayOrteg.—E. helioscdpia, Linn.— J?. Ipccacudnfuc, Liuu. Plant of east
U. S. coast region, root fm-nishiug one of the ofiicinal U. S.
drugs.

—

E. LagdscoB, Spreng.— .E. PardUas, Liun.

—

E. plldsa,
Linu.— .B. pilulifera, Linn.— i?. spinosa, Linn.
Others not well known: E. A)ni'Ua, Hort.— E. aphylla,

Brouss.

—

E. articuldta, Hort.

—

E. aurdUa, Hort.^E. Amelia?—
E. cdput-odordta, Hort.

—

E. Cdpitt-Simia;, Hort.

—

E. Cassytha
pendula, Hort.— £. eolubrina, Hort.— i^. Oobperi, Hort.— .E.

dmtdta, Hort. — .£?. ds Smetidna, Hort.— .B. erecta, Hort.— i?.

fimbridta. Hort.

—

E. fundlis, Hort.— J?, gardeiucefdlia, Hort.—
E. grdcitis, Hort.

—

E. Hoidletidna, Hort.

—

E. HoullHi, Hort.—E.Krdusii, Hort.=E. Kranssiana?=E.erubescens, E. Mey.—
E. longifblia, Hort.

—

E. Mdngador, Hort.=E. Mogador, Hort.?—E. MauHtdnia, L.

—

E. Morini, Hort.

—

E. obtusa, Hort.

—

E.
ornithopiis, Jacq.— .E. Pavoensis, Hort.

—

E. piUchra, Hort.— .E.

Pulletidna, Hort.— E. JRebuti, Hort.— £. Hichdrdi, Hovt.^K.
Richardiana.— i?. Sahariensis, Hort.

—

E. San Salvador, Hort.—
E. serpentaria, Hort.— E, viperlna, Hort.— E. Waltonensis,
Hort. J. B. S. Norton.

ETJPTfiLEA (Greek ett, well, handsome, aud ptelea,
elm). Trochodendrdcecs. Ornamental shrubs or small
trees, with alternate, loug-petioled, simple Ivs. aud
small fls. appearing before the foliage, resembling some-
what the alder in habit and foliage. Three species from
Himalayas to E. Asia, of which the half hardy Japanese
species is sometimes cultivated ; it prefers somewhat
moist situations and is prop, by seeds or by grafting on
their own roots.

polygama, Sieb. & Zuco. Shrub or small tree, to 20
ft. : Ivs. long-petioled, usually roundish ovate, cuspi-
date, coarsely aud irregularly dentate, slightly pubes-
cent on the veins beneath, 2—1 in. long: fls. in small, ax-
illary, peduncled clusters, polygamous-dicecious, apeta-
loiis ; stamens and carpels numerous : fr. consisting of
many small winged nutlets, similar to the elm frs. Ja-
pan, China. S.Z. 72. Alfred Rehder.

EtlRYA (Greek for large, but of no application).
Teni!sfi-(emidcece. Perhaps 20 shrubs of southern Asia
aud Malaya, with small ditEcious fls., berry-like frs., and
simple, glabrous evergreen Ivs. : fls. in axillary clus-
ters, or rarely solitary; petals and sepals 5; stamens 15
or less (rarely only 5), joined to the base of the corolla:
ovary usually 3-loculed. The Euryas are allied to
Camellias, aud require much the same treatment. They
are grown for foliage rather than for fls. Demand an
intermediate temperature and a peaty soil. Prop, by
cuttings taken from the tips of growing shoots. E. Ja-
p6nica, Thunb. (JS. Sieboldii, Hort.), is the common
species, and is very variable. The variegated form of it

(knowu in the trade asJl. latifdlia varier/dta] is one of
the best glasshouse decorative pot shrubs: Ivs. variable
in shape, usually ovate-acuminate and irregularly
toothed or notched, short-petioled, irregularly blotched
with white : fls. greenish white, in small, axillary clus-
ters. Japan. V.JI. 23:5. L H B

ETJR'?ALE (mythological name). Nymphmdceee. One
species, the Indo-Chinese representative of Victoria
Rerjia, from which it differs in having all the stamens
fertile (in Victoria the inner ones are sterile) and in the
very small flower, aud in other technical characters. E.
fSrox, Salisb., is the species. The Ivs. are 1-4 ft. across,
circular, purple and spiny-ribbed beneath, dark green
and uneven above: fls. small, prickly outside, the calyx
reddish inside and the 20-30 purple petals shorter than
the calyx lobes; stamens numerous : fr. a small, many-

seeded, globular berry, bearing the remains of the calyx
on its top

; seeds edible. B.M. 1447. Long cult, in
China. Treated as an annual. Has attracted little at-
tention since the introduction of Victoria. As far north
as Philadelphia it is hardy, sowing itself every season.
It is ferociously spiny,

E. Amazdnica, Poepp., still advertised in catalogues, is Vic-
toria Eegla. L. H. B. and Wm. Trickee.

EUE'J'CLES (Greek-made name, of no particular ap-
plication). Amari/lliddcece. Two south hemisphere
bulbous plants, allied to Hymenocallis aud Pancratium.
Perianth-tube cylindrical, the segments oblong-lanceo-
late and nearly equal; stamens inserted in the throat of
the tube: Its. broad and stalked, with prominent curv-
ing veins and interlocking veinlets : fls. white, in um-
bels. Cf. Baker, Amaryllidefe, p. 130. E. sylvfistris,
Salisb. (JS. Amhoininsis , Loud.). Brisbane Lily.
Scapes 1-2 ft., bearing an umbel of 10^0 handsome,
creamy white fls. (2 in. across), Ivs. round-cordate, with
a very short, blunt point. B.M. 1419, as Pancratium
Amboinense. B.R. 9:715, a.s Pancratium Aiistralasicum,
Lindl. R.H. 1879, p. 456; p. 457 as JE. Australasica,
Loud. Malaya, Philippines, N. Australia. Grow in cool-
house, as for Pancratiums. L. H B
EUSCAPHIS (Greek, ci( and scaphis, vessel; alluding

to the shape and the handsome color of the dehiscent
capsule). Gelastrdcere. Ornamental shrub, with rather
large pinnate, opposite Ivs., small whitish fls. and at-
tractive brownish red frs. in erect panicles, with shin-
ing black seeds. Monotypic genus allied to Staphylea,
but with upright panicles and the capsules divided to
the base into 3 dehiscent, leathery pods. It grows in
almost any good garden soil, but is only half-hardy
North. Prop, by seeds and greenwood cuttings under
glass.

staphyleoides, Sieb. & Zucc. {E. Japonica, Dipp.}.
Shrub, to 10 ft.: Ifts. 7-11, ovate-lanceolate, glabrous,
serrate, 13^-3 in. long, each with 2 small stipules : fls.

perfect, 5-merous, small, in many-fld. panicles: fr. con-
sisting of 1-3 pods, each with 1-2 seeds. May, June.
Jap. S.Z. 67. Alfred Rehder.

ETJSTRfiPHTJS (Greek, referring to the climbing
habit), l/ilidcece. One or two Australian plants, bo-
tanically related to Lapageria, but much less showy.
Inhabit, suggestive of smilax {Asparagus medeoloides).
E. latiSolius, R. Br., is a tall, half-twining, branchy
herb, more or less woody at the base, bearing alternate,
stiff, linear-lanceolate, short-stalked Ivs. and small, ax-
illary, drooping light blue fls. with spreading, ciliate

perianth segments ; fr. a dry berry : Ivs. 2-4 in. long,
sharp-pointed: fls. less than 1 in. across. B.M. 1245.
Of easy culture, either in the glasshouse border or in
pots. Very useful for table decoration and for design
^™'''^- L. H. B.

EUTACTA. Found under Araucaria.

EUT£EPE (msrthological name). Palmdcem, tribe
Arecet.e. Slender, erect, spineless palms, with solitary
or fasciculate, ringed caudices. Lvs. terminal, equally
pinnatisect; segments narrowly linear-lanceolate, long,
and gradually acuminate or ensiform, membranaceous,
plicate, the thickened margins recurved at the base;
rachis and petiole 3-sided toward the base, convex on
the back, concave above; petiole elongated; sheath very
long, cylindrical, entire: spadix paniculately branched;
rachis elongated: branches slender, gradually shorten-
ing above, usually scaly, thick at the base, erect-spread-
ing in fl. : spathes 2, coriaceous or membranaceous,
lanceolate, the lower one the shorter, split at the apex,
dorsally 2-keeled, the upper one symmetrical, split down
the ventral side: bracts bordering the furrows ; bract-

lets ovate-acute: fls. small, white, sessile in the furrows
of the spadix : fr. like a pea, purple. Species about 8.

'

Trop. Amer. and W. Indies.

6dulis, Mast. Para Palm. Assai Palm. Stem, 00-90
ft. high, 8 in. thick, flexuous: lvs. spreading; sheaths
3-4><"ft.; petiole IJ^ ft.; blade 6-9 ft. ; segments linear,

spreading, deflexed, 60-80 on each side, densely crowded,
28-36 in. long, %-l in. wide. Brazil.



566 EUTEEPE EVAPORATING

olerAcea, Mast. Cabbage Palm. Fig. 801. Stem
60-100 ft., scarcely 1 ft. in diam. at base, attenuate
above, flexuous : Ivs. arcuate-spreading, 4-G ft. long, the
apex more or less deflexed; segments pendent, linear-

lanceolate, the upper 2 ft. long, 1 in. wide, many-nerved.
Braz.— Fig. 801 is adapted from Martius' Nat. Hist, of

Palms,

801. Euterpe oleracea.

monttaa, R. Grab. Stem 10 ft. high, swollen at the
base, ringed: Ivs. 9 ft. long, elliptical-obovate | segments
lanceolate, entire, glabrous, alternate

;
petiole 2 ft. long,

scaly beneath, unarmed : rachis plano-convex below,
subtriangular towards the apex. Grenada. B.M. 3874.

Jabed G. Smith.

Euterpes constitute a small group of spineless palms,
said to include 8 or 10 species in all, but of these there
are but 3 species commonly found In cultivation, namely

:

E. edulis, JS. montana and JS. oleracea. These are

found under varying conditions in Central and South
America and the West Indies, and all three species are
valuable as food-producers to the natives of those coun-
tries. E. edulis grows in great quantities in the low-
lands of Brazil, where it is known as the Assai Palm,
owing to the fact that its seeds are macerated in water,

and by this means is produced a beverage known as

Assai. E. oleracea is the well-known Cabbage Palm of

the West Indies, growing in the lowlands near tlie

coast, while E. montana is the Mountain Cabbage Palm,
and is frequently found at considerable altitudes in the
same islands, and consequently does not attain the great

dimensions of E, oleracea.

The Euterpes do not present any special cultural dif-
ficulties, being free-rooting and rapid-growing palms,
a night temperature of C5"P., and abundant moisture,
being among their chief requirements, A good, turfy
loam, with the addition of about one-fifth of stable ma-
nure while in the compost heap, provides a suitable
soil. From their habit of forming a tall, slender stem
without suckering fi-om the base, the Euterpes are
liable to become rather leggy specimens. When under
cultivation, and for trade purposes, it is advisable to
group 3 or 4 of the young plants together, thus produc-
ing a more bushy specimen. White scale is one of the
worst pests to which these palms are subject, and soon
ruins the foliage unless care is taken. Seeds germi-
nate in a few weeks if sown in a warm greenhouse, and
the young plants make better progress when moder-
ately shaded. -^/^ jj, Taplin.

EUTOCA. Now referred to Pliacelia.

EVAPORATING OF FRUIT. While the domestic
operation of drying fruit has been practiced ever since
men looked beyond their immediate wants and stored
food for time of greater need, and while dried fruit has
long been an article of commerce, yet until a few dec-
ades ago only the most primitive methods were used in
the drying process, and the industry, commercially, was
confined to a few favored regions in Europe. The mod-
ern industry is scarcely more than a quarter century
old. Its almost inconceivable growth in America in this
brief time is one of the industrial phenomena of the
epoch. Spurred into activity by the encroachments of
the American product in their markets, the European
producers, by the adoption of better methods, and by
governmental encouragement, have increased greatly
their output of dried fruit. And so, from an adjunct to
fruit gi-owing for home use, drying fruit has become,
within recent years, one of the main branches of horti-
culture.

Fruit may be cured in the sun, or it may be cured in
drying machines, called evaporators. That cured in the
sun is called by the producer dried fruit

; that in
evaporators, evaporated fruit. By far the greater part
of the world's product is cured in the sun.
Sun-drying fruit. — In countries having a sufficiently

warm and dry climate, as Greece and Turkey, and parts
of France, Spain and western America, fruit is dried
almost wholly in the sun. The fact that in these favored
localities the drj-ing capacity is limited only by the acre-

age of sunshine, makes it certain that the proportion of
sun-dried fruit will always be vastly greater than that of
evaporated fruit. Drying fruit in the sun is a simple
process, but one hedged in by many little arts and
methods which facilitate the work and improve the prod-
uct. In general, the process is as follows : the fruit is

graded, bleached by sulfur, if a light colored product
is desired, in the case of prunes dipped or pricked, and
is then spread on trays to be exposed to the sun. When
the drying process is finished the fruit is again graded,
in most cases put through a sweat, and then "finished "

in various ways, as by dipping or glossing.
Evaporating ft'iK^.—There are hosts of styles of

evaporators, but all possess in common a chamber for

the reception of the fruit, through which a current of

warm air is forced, or the fruit is forced through the

air, or both, the object being to remove the aqueous
matter from the fruit as quickly as possible, and the

principle being that warm air will absorb more moisture
than cool air. The saturated air must not remain in

contact with the fruit. Since different fruits exact dif-

ferent conditions, one should be able to change the tem-
perature and velocity of the air current in the drying
chamber at will. To make the product homogeneous,
current and temperature must be equal in all parts of

the evaporator. It is obvious that simplicity in the ma-
chine and economy in heat and in room are cardinal

virtues in a good evaporator. It is the rule to start the
evaporation of large fruits at a low temperature and
finish at a high one, but with berries the reverse is true.

Some operators start their apjjles high and finish at a

low temperature.
The following are definitions of the somewhat tech-

nical terms used in the industry; Bleaching is the pro-
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cess of changing the dark color of fruit to alighter hue,
or of preventiug the discoloration

;
generally accom-

plished by sulfuring. JUloaters are prunes which in
drying swell up to an abnormal size

;
generally pro-

duced by fermentation in over-ripe fruit. Dipping is

the process of cutting the sliin of fresh prunes to
facilitate curing. The operation is performed by sub-
merging the fruit in boiling lye. Cured fruit is some-
times dipped in one of various solutions as a "fin-

ishing " process. Drip is the syrupy liquid which oozes
from prunes in the process of evaporation; it generally
characterizes a poor prune or a poor evaporator. JFror/s

are cured prunes having an abnormal shape ; a condi-
tion caused by curing unripe fruit. Pricking is the pro-
cess of puncturing the cuticle of fresh prunes. It is

done ay means of a machine, the essential part of which
is a board covered with projecting needles, over which
the prunes must pass. It accomplishes the same end as
lye dipping. Sizes is a term used to indicate the num-
ber of cured prunes it takes to make a pound. The
"four sizes " known in the markets are 60s-70s, 70s-80s,
80S-903, 90s-100s. Sugaring is the formation of globules
of sugar on the cuticle of cured prunes. Sulfuring is

a process cured fruit is put through to give it a lighter
color. The fruit is subjected to fumes of burning sul-
fur before being exposed to the sun or put in evap-
orators. Sweating is a process cured fruit is subjected
to before packing, in which it is put in a room at a high
temperature aud allowed to become moist.

Curing different ^rinYs.—Apples and pears are peeled,
cored, cut in rings or quarters, and sulfured, before
being placed upon the drying trays. The time required
for curing is about three days out of doors and six to
twelve hours in the evaporator. There is considerable
trade in apples called "dumplings," which are whole
apples peeled and cored. Double the time is required in
evaporating them, but the price is higher.

Apricots, peaches and nectarines must be fully ripe
before drying and without bruises. They are pitted, and
may or may not be peeled. If peeled, the operation is

done with machines or with lye, though the use of the
latter is considered a bad practice. The fruit is placed
on the trays cup side up. About three days are re-
quired for drying in the sun and about eight hours are
required for evaporating. The cured product should be
of a translucent amber color.

Berries are seldom sun-dried for the markets. For
evaporating they are placed on trays in quantities of
from sixteen to thirty quarts, given a temperature of
about 175 degrees at the start, and are finished in from
four to five hours, at a temperature of about 100 degrees.
After being taken from the evaporator, they are piled
for sweating in a warm, ventilated room.
Figs for drying must be gathered when fully ripe.

Some growers prefer drying in shade rather than in
sun. Evaporators are seldom used. The fruit is not
allowed to dry hard, and before packing must be well
sweated. Usually, for "finishing," they are dipped in
salt water or syrup. The drying process requires from
five to eight days.
Prunes are allowed to ripen until they fall to the

ground. Before being spread on the trays they are
dipped or pricked in order to thin or crack tlie skin, that
the moisture may easily escape, and dripping be pre-
vented. Sun-drj'ing requires from one to three weeks,
while from sixteen to thirty hours are required for
evaporation. A thorough sweat prevents the sugaring
so common to this fruit. Before packing they are graded
in sizes. Dipping as a "finishing" process is practiced
by many producers. A good prune is soft, smooth and
meaty, with loose pit, and of an amber, dark red or
golden hue, depending upon the variety.
Grapes for raisins are sun-dried. They must be

picked when fully ripe, the bunches, and the berries on
the bunches, being sorted as the picking pi'ogresses.
The operation of drying must be watched with care.
The process requires "from eight to fourteen days, during
which time the bunches must be turned at least once. A
sweat is given before packing. Raisins are graded into
half a dozen or more brands for the market.

U. P. Hedbick.

EVENING PRIMROSE. See (Enothera.

EVERGREEN. Said of plants which do not shed all
their foliage at any one time, thereby remaining green;
or of leaves which persist for two ojj more years. In all

evergreen plants, the old leaves shed after a time, when
they become so overshadowed or crowded as to be of no
further use to the plant. The leaves of pines and spruces
persist for three to fifteen years.
In the popular mind "Evergreen" and "Conifer" are

the same, but some conifers are deciduous, as the larches
and taxodiums. Moreover, in the tropics most trees and
shrubs are evergreen or nearly so. In the mind of the
gardener, evergreen and conifer are thoroughly dissoci-
ated, and in works on gardening hundreds of greenhouse
plants are called "evergreen," which represents dozens
of families besides the Couiferae. Evergreens other
than conifers are sometimes called "Broad-leaved
Evergreens." See Conifers.

EVERLASTING. A term applied to flowers or plants
which retain their shape and other characteristics after
being dried. Equivalent to the French word Immortelle
(see Revue Horticole, 1890, p. 521).
The most important commercially of the flowers

which retain their form and color in a dried state are
the French Immortelles, Helichrysum arenarittm.
These flowers are used very extensively in France in
their natural yellow color, for the manufacture of me-
morial wreaths and crosses, which, being constructed
very compactly, are exceedingly durable, even in the
severest weather, and are exported in large numbers to
all parts of the world. The flowers bleached white, or
bleached and then dyed in various colors, are also
shipped in enormous quantities, either direct to this coun-
try or through some of the large exporting houses of Ger-
many. Approaching the French Immortelles in aggregate
value are the so-called Cape Flowers, Heliehrijsum
grandifJornm, which have reached an enormous sale
in tills country within a few years, aud have largely
supplanted the Immortelles on account of their silvery
texture and greater beauty every way. They are natu-
rally white, but require bleaching in the sun to give them
the desired luster. They come from the Cape of Good
Hope, and reach this country mainly via Hamburg.
The common Everlasting of American and English

country gardens, Heliclirysu^n bracteatuni, is the only
one of these everlasting flowers grown to any extent in
America, and more or less extensive cultivation of them,
commercially, has been practiced in this country, but
still a large percentage are imported. They come in
white, straw and brown colors naturally, and take read-
ily to a variety of artificial tints ; these, together with
Ammobium alatum and the well known Globe Amaranth,
Gomphrena glohosa, are grown and used to a consider-
able extent by the country folk in the construction of
the many forms of wreaths, stars, and other Christmas
greens, which they sell in the city markets in large
quantities, but their sale hy wholesalers and jobbers
for general consumption is very limited. Statice incana,
cultivated or wild from the swamps of southern Europe,
and Gypsophila in several species are used to a con-
siderable extent, and the sale of Statice especially,
which is pojiular in combination with Cape Flowers in
memorial designs, is quite an item 'with the dealers in
florists' supplies.
Of the dried grasses, the Pampas Plumes of California,

Gi/nerium argenteum, native of South America, are the
only American production attaining any great commer-
cial importance. Their beautiful silky plumes, unap-
proached by any other horticultural product, are used
in enormous quantities for decorative purposes, and are
an important item of American export. They are used
mainly in sxm-bleached state, but more or less dyeing,
often parti-colored, is also done. Bronius hrizeeformis is

the most extensively used of the smaller grasses. It is

mostly imported from Europe, via Erfurt, but has been
grown in considerable quantity in Michigan. It can be
imported, however, including duty, for about 25 per cent
less than it is possible to grow it in this country It is

handled in the natural state. Driza maxima, another
popular grass, is grown in Italy, whence it is shipped to
America, Philadelphia being the largest importing port.
Briza media, a medium sized grass, and Briza minima,
the flowers of which are as fine as saw-dust, are also
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handled in the same manner as Briza maxima, very
little of the B.minima being used dyed,however. Phleum
prafense, Stlpa pennata, and various kinds of oats have
more or less commercial value, being used considerably
in the manufacture of imitation flowers and straw goods,
but from a florist's standpoint, they are not important.
The most important commercially of the imported
grasses is the Italian wheat, the quantities used in this
country for the manufacture of sheaves for funeral pur-
poses being enormous, and increasing yearly. It comes
in many grades of fineness and length of stem. In this

country all attempts to cultivate it in competition with
the European product have failed.

Outside of wheat, it is generally true that the use of
dried grasses and flowers in this country is on the de-
cline. The fondness of our people for fresh flowers, and
the abundance in which these are now offered, every-
where, at all seasons, is largely responsible for the de-
cadence of the fancy for dried flowers. Another factor
is the artificial flower industry, which, in France par-
ticularly, has attained a wonderful perfection, the ma-
terials being principally metal, porcelain, wax or cloth.

In Europe, especially in Germany, the grasses seem to

maintain their popularity, and it is to these foreign-born
people that a large part of the material imported here
goes.
A number of our native Composites— of the genera

Gnaphalium, Antennaria and Anaphalis— are called
Everlastings, and are often used in home decorations,
particularly in the country; but they have no com-
mercial rating. h, Bayersdoefee.

EVdDIA. {Qreek, pleasant odor) . Butdcece. Between
20 and 30 trees or shrubs of the Old World tropics, with
opposite, punctate, simple or compound Ivs. and small
fls., in terminal or axillary cymes. Fls. unisexual; se-

pals and petals 4-5; stamens 4-5, inserted at the base of

a cup-shaped disk; stigma 4-lobed. Warmhouse ever-
greens. Prop, by cuttings of half-ripened wood. E.
^legans, Hort., from New Guinea, is a new plant re-

sembling Aralia elegantissima. Lvs. prominently 3-

lobed, undulate and crenate. E. formdsa is another new
species int. 1900 by Sander & Co.

£XACnitI (classical name, of no significance to these
plants). GentianAcece. An oriental genus of about 20
species, including 3 kinds of hei'bs, treated either as
annuals or biennials, with 5-lobed fls. of lilac, blue or
dark purplish blue. Cult, in a very few greenhouses.
The genus has no allies in its tribe of garden value.
Herbs, dwarf and annual, or tall and paniculate-branch-
ing: lvs. sessile, clasping or short-stalked: fls. small or
attaining 2 in. across, lilac, violet, blue or white, pedi-
celled or not, in forking cymes ; calyx 4-5-parted, the
segments keeled, winged or flat and 3-nerved; corolla
tube short; lobes 4 or 5, ovate or oblong, twisted; sta-

mens 4 or 5, attached to the throat, with very short
filaments.
According to "K.P."in Gng. 6:229, H. affine can be

grown in a greenhouse where the temperature ranges
from 55-60° F. The showier indigo-blue U . macran-
thum requires a warmer house. The color of the fls. of
jB. affine varies according to the treatment. If kept in

bright, sunny quarters they assume a bluish lilac color;

in the shade, blue to deep blue. Plants flower in August.
If specimens in 5-in. pots are desired, sow in March of
the same year ; for larger specimens, sow in August of
the preceding year. The plants must be kept in a cool
but not draughty greenhouse or frame in summer, and
shaded from fierce sunlight. The usual precautions
needed for very small seeds should be observed. They
should receive their moisture from below, as overhead
sprinkling disturbs the sprouting seeds.

A. JDvs. with stalks often K in. long.

atiine, Balf. Stem cylindrical, 1-2 ft. high, much
branched from the base : lvs. 1-lM in. long, elliptic-

ovate, faintly 3-5-nerved: sepals with a broad wing on
the back; corolla G-9 lines wide; lobes almost rounded.
Soeotra. B.M. 6824. A.P. 13:1104. Gng. 6:229. R.H.
1883, p. 512. Gt. 34:1108. G.C. II. 21:605.

A. Lvs. nearly or quite stalkless.

B. Corolla lobes rounded.

Zeyl&nicum, Roxb. Annual: stem 4-sided, branched
only above : lvs. becoming 3 in. long, strongly 3-nerved,
elliptic-oblong, acuminate, narrower than in U. affine,
and tapering: fls. l^in. across, in terminal, leafy
corymbs; sepals broadly winged; corolla lobes ofaovate,
obtuse. Ceylon. B.M. 4423 (sky-blue, with a dash of
purple). R.H. 1859, p. 238.

BB. Corolla lobes tapering to a point.

macrAnthum, Arn. {U. Zeyldnicitm, var. macrdn-
tlium). .Stem rylindrieal, slightly branched: lvs. as in
E. Zeijlanicmn, though perhaps more variable from
base to summit: fls. 2 in. across. In both species there
is a narrow ring of yellow at the mouth, to which the con-
spicuous clusters of stamens are attached. Ceylon.
B.M. 4771 (deep purplish blue). G.C. III. 15:.331.-The
best of the genus. The rich, dark blue is worth striving
for. Reintroduced by Sander & Co. 1899. \y, ji_

EXCCECAKIA sebifera. See Sapiutn.

EXHIBITIONS of horticultural products may be made
for either of two purposes,— to illustrate the subject or
thing itself, or to illustrate an ideal. As a matter of
fact, all Exhibitions of domesticated products are for the
latter purpose. If an Exhibit were made of what a spe-
cies actually is— whether dahlia, peach or pumpkin-
hostility would be aroused, for in that case the incapa-
bilities as well as the capabilities of the plant would be
shown. Exhibits are really made up of those selected
forms which most nearly approach an ideal. This ideal
may be a commercial one or an artistic one. The com-
mercial ideal is likely to be held up as the only one. It

is usually held dogmatically, and one who has another
ideal is a heretic. A so-called show plant, as a chrysan-
themum or a dahlia, may represent only one of the
many possibilities of the species : and each of these possi-
bilities may be worth the cultivating. It is a significant
fact that many of the commercial types are not the
most artistic or the most satisfactory ones. They are
usually those which are most certain to give uniformly
profitable results to the grower. The constant forcing
of these types on the public attention tends to popu-
larize them. The chrysanthemum admirably illustrates

these remarks : the extra-large show blooms are less
satisfactory and agreeable to most persons than freer,
smaller and more individual blooms.
The Exhibition ideal in any fruit or plant has a power-

ful influence on the evolution of the plant. People breed
for that ideal. They discard those forms which contra-
dict the ideal. Persons who care less for the formal
ideal than for variety, individuality and artistic merit
are amateurs in the best sense of the word. Skilled
amateurs usually deal with more varied and difficult sub-
jects than the professionals or commercial growers. It

is remarkable how plants have been bred to the Exhibi-
tion standard. The practice of carding and dressing of
the carnation in earlier times has produced the high-
centered, flat-bottomed carnation of today. In England,
the carnation ideal has been an entire or rose-leaf petal;

in America, the ideal is a moderately fringed petal. Pei'-

haps the effect of the Exhibition ideal is nowhere so well
seen as in the custom of exhibiting single blooms : it

has developed the individual flower rather than the
plant as a whole. The chrysanthemum, dahlia and ca-
mellia are examples. The Old World custom of show-
ing single blooms of florists' flowers in holes in a board
or in sand— like so many heads in a pillory— enforces
the ideal of the single flower. Fortunately, this type of
Exhibition has had little popularity in this country. A
comparison of the pictures of prize Exhibition subjects
in European and American journals would show some
interesting contrasts. It would contrast single-flower
or single-specimen ideals with bouquet ideals in flor-

ists' flowers.

In general terms, the entire plant is the unit, rather
than the flower or fruit alone. The love of flowers is

only the beginning of wisdom. The love of plants is a
higher stage. It is pleasing that American Exhibitions
are more and more given to plants and to artistic dis-

plays. The Old World Exhibitions, while emphasizing
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the single-flower ideal in florists' plants, are very rich in

displays of specimen plants of other kinds.
Erery Exhibition should make its motive or animus

clear. The visitor should know whether it is the pur-
pose to show florists' ideals, amateurs' ideals, or both.

The best Exhibition of any subject is that which shows
all its possibilities and merits. The tendency is for the
amateur's ideals not to be seen at the shows. There are
fewer prizes for these ideals, and the amateur leaves his

choicest things at home. Yet the amateur is the con-
servator of meritorious plants. He holds interesting and
artistic varieties and species decade after decade, and pre-

vents their loss. It is the amateur who has kept the old
Laciniatum chrysanthemum against the changing moods
of the trade. Consider that the greater number of species
described in this Cyclopedia are known only to the ama-
teur. Our horticulture would be poor indeed if only
commercial ideals should prevail.
A leading value of an Exhibition is to maintain a so-

ciety. The annual or periodical show keeps alive in-

terest in the society, and thereby enables the societj^ to

extend its beneficent work. The great displays made by
the American Pomological Society, the Society of Ameri-
can Florists, the American Carnation Society, and other
organizations, are excellent examples of the value of an
Exhibition in aiding to maintain a society with educa-
tional functions. This gives a suggestion for the local

improvement society : have an Exhibition in spring and
fall. Invite the professional growers to show their
specialties at the local show. It is well to make some
one plant or group of plants a central feature of each
show; and this plant should be shown in all its various
forms. Endeavor to interest people in plants them-
selves, even though they may not show the formal
ideals of the plant-breeder. Good subjects for these
central features are the different fruits and vegetables,
roses, carnations, chrysanthemums, dahlias, gladioli,

spring bulbs, aquatics, bog plants, alpine plants, cacti,

orchids, poppies, sweet peas, violets, ferns, peonies, or-

namental autumn fruits, wild flowers, bloom of hardy
shrubs, foliage or bloom of forest trees, and vines.
Aside from these technical uses of the Exhibition in

illustrating the progress of plant-breeding, the show
also may be made a powerful means of extending and
deepening the love of nature. In this guise it will

appeal to every person, not to horticulturists only. In
every school an Exhibition once or twice a year should
be made an adjunct of nature-study instruction. Such
an Exhibition should not stop with plants, but Include
all natural objects. It should not be a technical horti-

cultural Exhibit ; and therefore, its further discussion
is not germane to this work. L. H. B.

EXOGHOKDA (from exo, external, and ehorde, a cord
or thong; suggested by the free placentary cords sup-
posed to be external to the carpels) . jRosdce(e. Hardy
shrubs or small trees, remarkable for the structure of
the fr., which is composed of 5 small, bony carpels, ad-
hering around the central axis in a star-like manner.
Allied to Spirfea. Prop, by seeds, cuttings and layers.
Seeds are produced only on old plants ; cuttings root
slowly and with difficulty ; layering is best. Seed propa-
gation is advisable when seeds can be obtained.

grandiJldra, Lindl. Pearl Bush. Pig. 802. Well
known garden shrub, not often over 6-8 ft., but some-
times 15 ft. : Ivs. petiolate, lanceolate-oblong, whitish
below, very strong toothed on strong shoots, but almost
entire upon the older parts, stipuled: fls. appear with
Ivs. in long, terminal racemes of 5 or 6 fls., pure white;
calyx deeply 5-cleft; petals 5, narrow, roundish and
clawed; stamens 10-15, short: fr. of 5 bony, 2-valved car-
pels joined to a common axis, each with 1 large, flat-

winged seed. Apr., May. Central China. P. S. 9:951.
Gt. 47:1455. R. H. 1896, pp. 324, 325. J. H. III. 34:483.
B.M.4795. A. P. 6:343. Gng. 5:97. G.C. II. 16:73; III.

7:613.— Open habit and with thin, uninteresting foli-

age. Individual fls. of no value. Useful only in bloom,
when it is a dazzling white, the most brilliant shrub of
its season. Can be kept in shape by pruning, but better
back of or massed with other shrubs. Thrives in any
good soil.

Albert!, Regel. Of greater vigor, darker foliage.

covered with spikes of pure white fls., 8-10 on a spike.
Becomes 6 ft. Turkestan. For its garden value, see
Gng. for Oct. 1, 1899. a. Phelps Wyman.

EXOEBHtZA {exo, out, outside, rhisa, root; alluding
to the large aerial roots above the ground). Palmdcew.
High - growing palm, with
straight, smooth stem, sup-
ported at the base by large
aerial, spiny roots: Ivs. large,

pinnate. Allied to
Kentia, but distin-

guished by the im-
bricate sepals of the
sterile fls., the elon-

gated, subulate fila-

ments of the stamens,
by the roundish-ovate
sepals of the pistil-

late fis. and by the
parietal ovule. In
Kentia the ovule is

basal and erect.

Wendlandiina, Becc. (KSntia
exorrhlza, Wendl. ). Often more
than 60 ft. high : Ivs. 10-12 ft.

long: pinnas alternately arranged,
1-2 in. fi-om each other, becoming
4 ft. long and 2 in.broad, 3-nerved

:

spadix appearing below the Ivs.,

enveloped in thick, coriaceous,
boat-shaped spathes. Fiji Islands.

EXPERIMENT STATIONS
exist in all the states and terri-

tories of the United States, and
in the Canadian provinces, main-
tained by the general govern-
ments. These constitute the most
extensive series of agricultural
research stations in the world.
In Alabama, Connecticut, New
Jersey and New York there is also
a station maintained in whole or
in part by state funds. The total
number of regular stations in the
United States, to the close of the
fiscal year, June 30, 1898, was 54.

The total income of these stations
was $1,210,921.17. In the work of
administration and inquiry, these
stations that year employed 669
persons, of whom 77 were horticulturists. In that year,
these stations published 406 reports and bulletins. The
mailing lists aggregated half a million names. Sum-
maries of all these publications are published by the
Office of Experiment Stations, Department of Agricul-
ture, Washington, in the monthly "Experiment Station
Record."
In the Dominion of Canada there are five Experimen-

tal Farms. One of these is known as the Central Experi-
mental Farm, and is located near the capital, Ottawa,
and serves the purposes of the two large provinces of
Ontario and Quebec. The other four are branch Experi-
mental Farms, sites for which have been selected in dif-
ferent parts of the country, as follows : One at Nappan,
Nova Scotia, which serves for the three maritime
provinces ; a second at Brandon, Manitoba, which serves
the purposes of that large prairie province ; a third
at Indian Head, N. W. T., which serves the pur-
poses of the provisional districts known as the North-
west Territories of Canada ; and the fourth is at
Agassiz, in the coast climate of British Columbia, and
meets the need of the latter important province. The
grant made for the maintenance of the five Experimen-
tal Farms has been $75,000 per annum until 1899, when
this was increased to $80,000. At the Central Farm
there are six officers engaged in research, and two at
each of the branch farms, excepting at Agassiz, B.C.,
where there is only one. The publications relating to
the work at all the Experimental Farms are issued from
the Central Farm at Ottawa.

802. Exochorda grandiflora.

f.X%.)



FABA. See Vieia.

FABIANA (after Francisco Fabiano, Spanish bota-

nist). Solandcew. Tliis group is a series of surprises.

It contains 16 species of heath-like shrubs froiu South
America. They are dwarf, erect, much branched, and £.
imbricata has Ivs. suggesting an arborvitce, being scale-

like, overlapping, and densely crowded. The flowers

resemble a heath in size and profusion, and their cul-

ture is the same as Erica. They belong to the same
family with the potato. The fls. are club- or funnel-
shaped, of 5 semi-cylindrical portions grown together
at the edges and crowned by a limb of 5 short, rounded,
spreading lobes. At present it seems to be cult, only in

S. Calif, and the South. Abroad it is cult, under glass

in winter and put outdoors in summer.

imbricd,ta, Ruiz & Pav. Height 3 ft. : Ivs. scale-like,

imbricated : fls. sessile, white. Spring. Peru. B.R.
2S:59.

FAGfiLIA (after Caspar Fagelius). Xegummdsce. A
fast-growing, twining subshrub from S. Africa, covered
with clammy hairs, and bearing all summer axillary ra-

cemes of pea-like fls. which are yellow, the keel tipped
violet. Cult, outdoors in S. Calif, and abroad under
glass. The plant is allied to Cajanus, but is a genus
by itself, chiefly because its .seeds are strophioled, pod
swollen, not flattened, and the 2 upper calyx lobes
nearly distinct.

bituminbsa, DC. Leaflets 3. B.R. 3:261, as Glycine,
showing fls. also veined with red.

FAGOP'?EUM (beech wheat, from the likeness of the
fruit to a beech-nut). Polygondeeai. Probably only two
species of Eu. and N. Asia. Quick-growing annuals,
with alternate deltoid or hastate Ivs., small honey-
scented fls. in racemes or panicles, 5-parted calyx, 8

stamens, 1-loculed ovary ripening into a floury, 3-an-

gled akene.

escul^ntum, Moench. Buckwheat (which see). Fig.

276, p. 186. Lvs. large and broad, long-petioled : fls.

white, in panicled or corymbose racemes : akene or
grain with regular angles.

Fagus ferruginea (X^).

Tatdricum, Gtertn. India Wheat. Ducewheat
(which see). More slender; lvs. smaller and hastate or
arrow-shaped, shorter-petioled : fls. greenish or yellow-
ish, in small, simple racemes • akene with wavy or

notched angles. Useful in short-season climates and on
poor soil. L. H. B.

FAGUS (ancient Latin name). CnpnHferce,trihe Fa-
gdcete. Beech. Tall, deciduous, hardy trees, of noble,
symmetrical habit, with smooth, light gray bark and
clean dark green foliage, which is rarely attacked by in-

sects or fungi. They are among the most ornamental
and beautiful trees for park planting, and attractive at

every season, especially in spring, with the young foliage

of a tender, delicate green, and the graceful, drooping
headsof the staminate fls. The American and the Euro-
pean species are much alike, but the first has the bark of a
lighter color, the head is broader and more roundish,
and the lvs. less shining, but turning clear yellow in
fall, while the latter has a more ovate head and shining
foliage, which turns reddish brown in fall and remains
on the branches almost through the whole winter. It is

sometimes used for tall hedges. In Europe the Beech
is a very important forest tree, and the hard and very
close-grained wood is largely used in the manufacture
of different articles and for fuel; but it is not very dur-
able in the soil. The sweet nuts are edible, and in
Europe an oil is pressed from them, used for cooking
and other purposes. The Beech prefers dryish situations,
and grows best in sandy loam and in limestone soil.

Prop, by seeds sown in fall where there is no danger of
them being eaten by mice, or dried after gathering and
kept mixed with dry sand until spring. The young
plants should be transplanted every second or third
year; otherwise they make long tap-roots, and cannot
always be transplanted successfully. The varieties are
grafted on seedling stock, usually in the greenhouse in
early spring

;
grafting in the open usually gives not

very satisfactory results. Five species occur in the
cooler regions of the northern hemisphere, all large, de-
ciduous trees, with alternate, distichous, dentate or
nearly entire lvs. : fls. moncacious, with the lvs. ; stami-
nate in slender-peduncled, pendulous heads appearing
at the base of the young shoots

;
perianth 5-7-lobed;

stamens 8-13; pistillate with 3 styles, usually two in an
axillary peduncled involucre : fr. a brown, ovate, trian-

gled nut, 1 or 2 in a prickly, dehiscent involucre. The
species of the southern hemisphere, often included un-
der Fagus (as F. betuloides and others), form the ge-
nus Nothofagus, which see.

ferruginea. Ait. [F. Amei-icAna, Sweet. F. atropu-
mieea, Sudw.). American Beech. Figs. 803, 804. Tree,
to 80 ft., rarely 120 ft.: lvs. ovate-oblong, acuminate,
coarsely serrate, silky beneath when young, with 9-14
pairs of veins, dark bluish green above, light yellowish
green beneath, 2}^-5 in. long : involucre covered with
slender, straight or recurved prickles, % in. high. E.
M.Amer.,west to Wis. and Texas. S.S. 9:444. Em.
182. G.P 8:123. A.G. 12:711. Var. latiSolia, Loud.,

with broader and larger, strongly toothed lvs.

sylv&tica, Linn. European Beech. Pig. 804.

Tree, to 80 ft., or rarely 100 ft.: lvs. ovate or
elliptic, remotely denticulate, silky beneath and
ciliate wnen young, with 5-9 pairs of veins, dark

' green and glossy above, pale beneath, 2-4 in.

long : involucre with mostly upright prickles, about
1 in. high. M. and S. Europe to Caucasus. Fig. 804

contrasts the lvs. of the American and European spe-

cies. A great number of varieties are in cultivation,

of which "the following are the most remarkable: Var.
heterophylla, Loud. (var. asplenifoHa, Lodd.). Lvs.

deeply cut, often almost to the midrib, into narrow
lobes. A very graceful variety, forming a dense
and low, shrubby tree. Mn. 1, p. 61. P.G. 3:16S. Var.

p^ndula, Lodd. With long, pendulous branches, the

larger limbs mostly horizontally spreading. Gn. 55, p.

267. G.F. 1:32. Va'r. purpiirea, Ait. (var. «^)•OJ3»)7«(^•ca,

Hort.). Fig. 805. Lvs. purple. A form with very dark
purple lvs. and of compact habit is var. purptirea Riv-
ers!, Hort, There are other forms, differing in the

(570)
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shade of purple, and also some with rosy pink varia-

gated Ivs. Yai*. purpurea pendula, Hurt., has purple
Ivs. aud pendulous branches, but is of slow growth.
Var. Zlatia, Spaeth, has yellow foliage. Less important
varieties, but sometimes grown, are the following : Var.
cristata, Lodd., with deeply toothed, curled, small and
clustered Ivs. : of slow growth. Var. incisa, Hort. Simi-

lar to var. heterophylla, but Ivs. less

deeply cut. Var. macrophylla, Hort.
Lvs. large, to 5 in. long. Var. quercoides,
Pers. (var. quercifolla, Hort.). With
deeply toothed and siuuate, rather nar-

row lvs. Var. tor-

tu6sa, Hort. Dwarf
form, with twisted
and contorted
branches and small
lvs,

7^. Japonica, Maxim.
Lvs, small, elliptic, crc-

nate : involucre small,
slender-peduncled, half
as long as the mits. Ja-
pan.—-F. Sieboldi, Endl.
Lvs. ovate, shortly acn-
iiinate, creiiate, with
14 pairs of veins

:

Idwer prickles of the
involucre changing into
slender linear or obo-
vate-oblong lobes. W.
Asia to Japan.

Alfred Rehdee.

Both in Europe and the eastern U. S. the Beech
forms extensive forests. It is to-day the common hard-
wood tree of Central Europe, j)articularly in Denmark
and Qermany, raised as pure growth or mixture. It re-

quires a loamy, preferably calcareous soil, shuns poor
sand and swamp, ascends to 3,500 ft. in the Alps; pre-
fers north and east exx)osures, endures much shade,
protects aud improves the soil, and produces large
amounts of wood per acre. The wood is heavy (sp. gr.

0.05-0.75) hard, straight grained, of close texture, not
durable. Beech is not used as building lumber, but is

extensively used for ordinary wooden ware, furniture,
wheelwright and cooperage stock. ]?_ Roth,

804, Fagus ferruginea (left), and

F. sylvatica (X:^^)-

FAIR MAIDS OF FRANCE.
nnnculus aconllifolins.

Double forms of Ra-

FAIRT LILY. Cooperia pedunculata.

FANWORT. See Cahomha.

FARFUGITTM. See Senecio Kcpmiyferi. '
'

FATSIA (from a Japanese name). Aralihcecs, This
genus is doubly interesting as producing the famous
rice paper of the Chinese, aud two superb rivals of the
castor oil plant in bold, subtropical effects, made by
large lvs. which spread out like fingers. Fatsia has 3
species of trees or small shrubs belonging to the Panax
series, in which the petals are valvate, while in the
Aralia series they are more or less overlapping, but the
sides af&xed at the base. Within the Panax series,

Panax itself has the pedicel articulated under the
flower, while in Fatsia and Acanthopanax the pedicel is

continuous with the flower. Fatsia is distinguished from
the hardier and less familiar but worthy Acanthopanax
1a' the greater length and distinctness of the styles.
While Patsias require more care in the North than the

hardy Aralias, their massive, subtropical appearance is

highly distinct. A perfect specimen is figured in Gar-
dening 5:133, where W. R. Smith says of F. papyriferci:
"This plant produces the beautiful substance known as
rice paper ; it grows to 10 ft. high, with a stem 4 in. in
diam., full of white pith like the elder; in a full-grown
specimen the pith is about 1 in. in diam. It is divided
into pieces 3 in. long, and by the aid of a sharp instru-
ment is unrolled, forming the thin, narrow sheets known
us rice paper, greatly used by the Chinese for drawing
figures of plants and animals, and also for making arti-

ficial flowers. Until about 1850 the source of this sub-
stance was unknown to scientists. The Chinese, on in-

quirj^, gave very fanciful figures and descriptions of it.

* * * It is destined to be a people's plant, as one-
half inch of the root will grow and form a good plant
the first season. It has survived most winters lor the
past five j^ears in Washington, D. C."
As associates in groups of bold-habited plants, F. W.

Burbidge (Gn. 45, p. 321) suggests Polygonum Sacha-
linense, CJianuerops Fortunei and JRodgersia podo-
phylJa. For contrast with feathery and cut-leaved foli-

age, he suggests bamboos, aucubas, cut-leaved maples
and various ivies. For culture of Fatsias as greenhouse
l^lants, see Aralia. The two oriental species are un-
armed. F. horrida, from western N. Amer., is a spiny
plant cult, abroad. Siebert and Voss declare that most
of the plants sold as Fatsia Jaj^onica are Aralia
spinosa. These plants like shade. Full sunlight for
an hour or two in early morning is enough. They
should have a shelter-spot, where the wind will not
whip their foliage.

papyrifera,Benth. Si-Jiooli. {Aralia j^apyrifera,Hook.}.
Height 5-7 ft.: branches and young lvs. covered with
stellate, more or less deciduous down: mature lvs. reach-
ing 1 ft. long, cordate, 5-7-lobed ; lobes acute, serrate ;

sinus very deep: fls. inconspicuous, white, in sessile,
globose clusters. Formosa. B.M. 4897. A.F. 7:385.
Gng. 5:133. Gn. 45, p. 321.

Jap6nica, Decne. & Tleinch. (Ar(ilia Japdn/ca, Thunb.,
not Hort.'? A. Sieholdii, Hort.). Lvs. downy at first,

finally shining green: fls. in umbels. Jap., China.—
Abroad are cult, forms with white or golden margins
and a form reticulated with gold markings. -^

jj;

FEATHER GERANIUM. Chenopodimn Botrys.

FEIJOA Sellowiana is considered a promising fruit
plant in S. France. The frs. ai'e about 2% in. long, 2 in.

thick, aud 4-celled. The flesh is thick, white, pulpy and
watery, with a sugarj' taste, resembling the pineapple
and the guava, and with a strong, agreeable odor. Int.

1890 from La Plata. R.H. 1898:204. G.C. III. 24:451.
Gn. 54, p. 208. Order MyrtAcece.

FELtCIA (for Herr Felix, a German official). Com-
positw. Much like Aster, from which it differs in having
pappus bristles in one series, aud in other technical
characters. Forty to 50 herbs or subshrubs in Afr.

805. Good specimen of Purple Beach—Fagus sylvatica,

var. purpurea.

amellddes, Voss, {CinerdHa amelloldes, Linn. Aster
roitDidifo/iiis, Thumb. A. Caphisis, Less. Ac/aiJicea
cceUatis, Cass. £. roiundifoHa , Ness. A. auielloides.
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DC). Blue Daisy. Blue Mabguekite. Fig. 806. An
old greenhouse plant, 1-2 ft., with roundish ovate op-
posite Ivs. and large, solitary heads of an exquisite
sky-blue. S. .A.fr. B.iil. 2i9 (as Oiiieraria amelloides).
A. F. 13:057. P.R. l:07i. Gng. 0: U9.-There is a varie-
gated-lvd. var. (I.H. 8:290). Grown
easily from cuttings. Handled like a
Cineraria ; or, 'if grown from spring
cuttings for winter bloom, like a Chry-
santhemum, but with more heat in the
fall. An elegant pot-plant, and useful
for bedding in a pro-
tected place. L H. B.

FEWDLfiRA (after
Augustus F 6 n d 1 e r, a
German naturalist, bo-
tanical explorer of New
Mexico). Saxifraffdcece.
Low, spreading shrub,
with small, opposite,
greyish foliage, covered
in June along the slen-
der, arching branches
with graceful white fls.,

resembling in shape a
Maltese cross. Hardy in
New England, and grow-
ing best in a well-
drained, sandy or peaty
soil and sunny position.
A very handsome and
graceful plant for sunny
rockeries or rocky slopes.
Prop, by seeds or by
greenwood cuttings un-
der glass. One species
from Texas to Mexico ;

allied to Philadelphus.
Fls. usually solitary at
the end of short lateral
branchlets ; calyx lobes
and petals 4; stamens 8:
ovary almost superior:
fr. a 4-celled, dehiscent
capsule, with flat, oblong
seeds.

rupicola, Engehn. andGr. To 4 ft.: ivs. linear-lanceo-
late or linear-oblong, .3-nerved, revolute at the margin,
greyish tomentose beneath, ii-l in. long : fls. milky
white, 1 in. across

;
petals rhombic ovate, with distinct

claw, spreading; stamens erect. June. G.F. 2:113.
R.H. 1891, p. 42. M.D.G. 1899:231.

Alfred Rehder.

FENNEL. Species ot Fceniculum. (Umbelliferfe), an-
nuals or treated as such, used as salad or condimental
herbs. Native of S. Europe. The common Fennel (F.
officindle, Linn.) is grown mostly for its young Ivs.,

which are used in flavoring, and also for its aromatic
seeds. Leaves sometimes eaten raw. Sow seeds in late
fall to ensure early germination in spring, or sow in
early spring. In any good soil, the plant comes to ma-
turity quickly.
The Florence or Sweet Fennel is F. diUce, DC. The

bases of the crowded leaf-stalks are much thickened,
making a bulb-like enlargement above the ground. This
thickened base has an oval form in cross-section. Earth-
ing-up blanches these thickened leaf-bases, and after
boiling they are fit for eating. A good Fennel bottom
may be 3 or 4 inches high. This is an Italian vegetable,
but is in the Amer. trade. Easily cultivated annual; ma-
tures quickly. Sow in spring, and later for succession.

Giant Fennel is cult, for ornament, and is described
under Ferula. Fennel Flower is a name of Nigella.

L. H. B.

FENUGREEK (TrU/onella Fcemim-Grmcum , literally
Gre::k hay). An annual legume indigenous to western
Asia, cultivated and widely naturalized in Mediterranean
countries ; little grown in America. The seeds are 1 or
2 lines long, brownish yellow and marked with an ob-
lique furrow half their length. They emit a peculiar
odor, and contain starch, mucilage, a bitter extractive, a

806. Blue Daisy -Felicia

annellodes (X }i).

yellow coloring matter, and G per cent of fixed and
volatile oils. As human food they are used in Egypt,
mixed with wheat flour, to make bread; in India, with
other condiments, to make curry powder; in Greece,
either boiled or raw, as an addition to honey; in many
oriental countries, to give plumpness to the female
human form. The plant is used as an esculent in Hin-
dostan ; as an early fodder in Egypt, Algiers, France,
and other countries bordering the Mediterranean. For-
merly the seed was valued in medicine ; now it is employed
only in the preparation of emollient cataplasms, enem-
ata, ointments and plasters, never internally. In vet-
erinary practice it is still esteemed for poultices, con-
dition powders, as a vehicle for drugs, and to diminish
the nauseating and griping effects of purgatives. It is

commonly used by hostlers to produce glossy coats upon
their horses and to give a temporary fire and vigor; by
stockmen to excite thirst and digestion in fattening ani-
mals ; by manufacturers of patent stock foods as a
flavoring ingredient. Fenugreek does not succeed upon
clays, sands, wet or sour soils. It yields most seed upon
well drained loams of medium texture and of moderate
fertility; most fodder upon rich lands. For seed pro-
duction, potash and phosphoric acid should be applied

;

for forage, nitrogenous manures. Deep plowing and
thorough harrowing are essential. Ten to 20 pounds of
seed .should be used broadcast, or? to 10 pounds in drills

18 inches apart. Thinning when the plants are 2 or 3
inches tall, and clean culture throughout the season
until blossoming time, are necessary for a seed crop.
The cropmaj' be mowed, dried and threshed four or five

months after seeding. An average yield should be about
950 pounds an acre. As a green manure. Fenugreek is

inferior to the clovers, vetches and other popular green
manures of this coimtry. It possesses the power of ob-
taining nitrogen from the air by means of root tubercles.

M. G. Kains.
FENZLIA. See Gilia

FERDINANDA eminens. See Podacluenium.

FERN. The plants included under this name com-
prise an entire order, made up of several distinct fami-
lies. They include plants varying in size from a hair-

like, creeping stem bearing a few simple, moss-like
leaves, to tall trees 40 or more feet in height, with a
caudex or trunk nearly a foot in diameter. Singularly
enough, the extremes in size are both found in tropical

regions where most of the species abound. Most of the
ordinary native species, as well as the great majority of
those in cultiA'ation, consist of an erect underground
stem or rootstock with leaves, often called fronds, clus-
tered in dense crowns, or in the cases of creeping stems
with scattered leaves. The Fern plant represents the
asexual phase of growth (sporopJiyfe), producing its

spores normally in spore cases {fiporaitqia, Fig. 807),
which are borne in masses {sori, Fig. 808) on the back
or margin of the leaf, or in a few cases
are grouped in spikes or panicles, or in

rare cases spread in a layer over the en-
tire under surface of the leaf. The sexual
stage {(lainetophyte) develops from the
germinating spore, and consists of a
heart-shaped prothallus (Fig. 809), which
bears the sex-organs (archer/ones, female,
and antherids, male) on the under sur-
face. After fertilization in the archegone,
the e^g develops directly into a young
Pern plant (Fig. 809). Many Ferns also
propagate vegetatively by runners or off-

sets, by bulblet-like buds, and in certain
species the tips of the leaves bend over
and take root, as in our common Walking-
leaf (Camptosorus, which see).

Great diversity' has existed in the mat-
ter of the separation of the Ferns into

genera. Hooker, relying mainly on arti-

ficial characters drawn largely from the sorus, recog-

nized only about 70 genera, many of them heteroge-
neous groups of plants with little resemblance in struc-

ture, habit or natural affinities. John Smith, relying
on stem characters, Presl on variation in venation and
h.abit. Fee, Moore, and others, have recognized a much

807. Sporan-

gium or spore-

case of a Fern.
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A sorus or fruit-

dot of a Fern.

greater number of genera, ranging from 150 to 250, or

even more. In the very unequal treatment by Diels

in Die Natiii'liolien Pflanzeufamilien (Engler-Prantl),
some 120 genera are recognized. A somewliat similar

difference prevails in regard to the number of species.

The Synopsis Pilicum of Hooker
and Baker(1874), supplemented
by Baker's New Ferns (1892),
recognizes some 2,700 species,

i It is the too common tendency
j
in this work (1) to fail to rec-

ognize many valid species which
have been described by German
and French botanists, and (2)

to mass under one name very
diverse groups of species from
distant quarters of the world—
from 8 to 10 species not infre-

quently appearing as a single
so-called "variable species."

When we add to the number represented by these
two omissions the species recently described, the num-
ber of Perns will approximate 4,000, and possibly exceed
that number. New forms are constantly coming in from
the less explored parts of the world, and within the
last few years several new species have been described
from the United States, including some from the bet-

ter known portions. Of this number some 200 species
are in occasional cultivation in America, but the spe-
cies that form the bulk of the Fern trade do not exceed
two dozen. In Europe several hundred species have
long been in cultivation. Most of the species thrive best
in the insular regions of the trop-

ics, the island of Jamaica alone
furnishing 500 species and Java
nearly 600. About 165 species
are native in the United States,
representing some 35 genera; our
native species are so widely dis-

ti'ibuted that not more than
from 25 to 50 will be found with-
in the limits of one state, and
the common species of the best
locality do not number more
than 20.

The Ferns belong to a group of
spore-bearing plants, with vascu-
lar (woody) tissue in stem and
leaves; this group is technically
known as the Pteridophytes, and
is composed of three orders; viz.,

tie Eqtiisetales, including the
horsetails and scouring rushes;
the Lycopodiales, including the
selaginellas and the club mosses,
or ground pines ; and the Fili-

cales, including the true Ferns and
their nearer allies.

The families of the order Fllicales may be distin-

guished as follows

:

A. Spores of one sort (isosporous).

B. Sporangia with no ring, rising from the interior

tissues of the leaf. [Eusporangiate Ferns.)

1. Ophioglossi.ceae. Adder' s-tongue Fekns. Prothal-
lium subterranean, without chlorophyl ; sporangia borne
in spikes or panicles on branches distinct from the
foliage leaves.

2. ]!Iaratti3,cesB. Coarse Ferns with sporangia on the
under surface of the leaf, arranged in circular or boat-
shaped receptacles : prothallium above ground, green.

BE. Sporangia rising from an epidermal cell, with an
elastic ring of peculiar cells, which assist in
scattering the spores by rupturing, {Leptospo-
rangiate Ferns.)

c. I/eaves filmy,

3. Hymenophylliceae. Filmy Perns. Sporangia at-

tached to a thread-like receptacle arising in a cup at the
end of the leaf: ring complete, horizontal or oblique.

809. Prothallus of a

Fern, with a young
frond arising.

00. Leaves more firm, herbaceous or leathery.

D. JRing incomplete or rudimentary : sporangia in
panicles.

4. OsmundS,ceae. Ploweking Perns. Coarse swamp
Perns developing copious green spores early in the
season : sporangia in panicles at the apex or middle of
the leaf.

DD. Bing apical: sporangia usually single under a
scale, or in panicles.

5. Schizeea.cese. Upright or climbing Ferns with ovate
sporangia, which open vertically.

DDD. Sj)orangia sessile, either single or united in
clusters of 3-6.

6. 61eicheniS.ceaB. Terrestrial Perns with firm texture
and usually dichotomous leaves : sporangia opening
vertically, in clusters of 3-6.

7. Ceratopteridaceae. Aquatic Ferns with succulent
foliage: sporangia scattered, with a broad ring: leaves
of two sorts, the sterile floating.

DDDD. Sporangia numerous , collected in definite clus-
ters [sort).

8. Cyatheioeae. Mostly tree Ferns with sessile or
short-stalked sporangia in conspicuous receptacles,
opening obliquely (Fig. 632).

9. PolypodiiceBB, Perns with stalked sporangia (Fig.

807), which burst transversely: sori covered with a
membranous indusium or sometimes naked. This
family contains five-sixths of all the Perns.

AA. Spores of two sorts: minute microspores and con-
spicuous tnacrospores . [Seterosporous.) These
spores develop into two sorts of prothalli, the mi-
crospores developing only antherids, and themac-
rospores only arcliegones.

10. Marsiliiceae. Small plants rooting in mud, the
leaves either quadrifoliate or reduced to mere filamen-
tous petioles : sporangia borne in oval conceptacles.
Often aquatic, "with tlie leaves floating on the surface of
water in pools or lakes.

11. Salvini^ceae. Small or minute plants with the
aspect of liver-worts, floating on the surface of pools

:

sporangia in mostly spherical conceptacles.

The literature on the Perns is very extensive, since
they have ever been attractive plants in cultivation.

Many of the species have been illustrated in elaborate
treatises by Schkuhr, Kunze, Hooker, Greville, Blume,
F^e, Mettenius, Moore, and others. Our native species
have been illustrated in the two quarto volumes of D. C.
Eaton, "The Perns of North America." A valuable sum-
mary of the more common Pei-u species is found in Dr.
Christ's " Die ParnkriiuterderErde" (1897), and the most
recent structural and morphological treatment is by
Sadebeck, in Engler-Prantl : "Die Natiirlichen Pflan-
zenfamilien." Schneider's "Book of Choice Ferns " is the
most complete treatise on the species under cultiva-

tion. A useful American horticultural manual is

Robinson's "Ferns in their Homes and Ours."

L. M. Underwood.
An excellent little handbook for the wild species of

this country is Underwood's "Native Ferns and their

A-l'ies." L. H. B.

Growing Hardy Ferns.— Our hardy Perns fill a place
in our North American flora very worthy of our careful
study and admiration. They seem to require so
little care, and yet give such general satisfaction, and
there is such a variety— suited to every taste and con-
dition—that no one need do without them. About 20
useful native kinds are evergreen, including the Ore-
gon Cliff-brake and Cheilanthes vesfita of the southern
states. They are very easy of culture in our New Eng-
land climate. About 20, like the Maidenhair, that die
down through the winter hut have perennial roots, are
also easy to grow. In the general cultivation of these
hardy Perns, plant them in a moist, shady situation,

with good drainage, and with about one-third leaf-mold.
Go to nature in selecting the Ferns. Yet it is a fact

that some of these Ferns, like Woodwardia Virginica,
found growing so common in wet swamps, will thrive
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in our garden soil planted with Polypodium vulgare,
which nature plants among the rocks and on great
boulders well up the mountain side, thus proving to us
that it is not always necessary to plant in the same sit-

uation as we find them in the wild. As a rule, we get the
best results when planted in shade, yet there are some
exceptions, like Dicksonia, which is such a prominent
feature on our northern New England hillsides. Many
dreary places shut out from the sunlight may be beau-
tified by a clump of Ferns, and fill the place as no other
plant will do. The native kinds will survive our New
England winters without covering, but they are all bene-
fited by a mulch of leaves or boughs. Be sure that the
Pern border is protected from strong winds (Fig. 810).
Against the shady or half-shady side of a house is a
good spot, if there is no drip from the eaves. It is best
to select rather young and small clumps when hunting
Ferns in the wild. When once established, these will

persist and thrive for years.

It is much better to move Ferns in early spring or late

autumn, when not in growth ; but we may wish to plant
them in summer, when they are in full growth. In this

latter case cut off all the new fronds: this will retard
evaporation, or keep the plant from wilting. Get the
roots into the soil with as little exposure to the air as

possible, and (with a very few exceptions) new fronds
will spring up, giving nearly as good results as if

planted in early spring. No doubt a great majority of
failures from planting when in full growth are due to
not cutting back. Edward Gillett.

810. Hardy Ferns against a house foundation—The
Ostrich Fern,

Many species will thrive under other conditions than
those in which they grow most luxuriantly in a wild state,

and, in general, the species are tenacious of life where-
ever placed ; but as the beauty of Fern foliage is

brought oiit only by luxuriance of growth it should be
the aim to plant only where such may be obtained.
Ferns are exceedingly easy to transplant, and with care
may be removed from native haunts during the sum-
mer, though it is always to the conservation of the
strength of plants to move them when dormant. In
planting Ferns, especially those of small size, the spat-
tering of soil on the fronds by rain must be prevented
by covering the earth with material such as gravel or
moss for the smaller species and leaves for the more
vigorous. The smaller species are easily smothered
with leaves, and some of the stronger, as Dicksonia and
Asplcllum Noveboracense, do not endure coarse covering.
The evergreen species should preferably be given a
position shaded in winter, such as a bank with northern
exposure. The best species for planting in sunlight

are Pleris aquilina, Osmundas, Dicksonia, Onoclea sen-
sibUis and Aspidium Novehoracense. When planting
in sunlight, give a moister situation and a heavier
mulch than if planting in shade. A light soil is prefer-
able, but, except for the species with running rootstocks,
is not necessary. The soil may be enriched with any
manure not given to heating. For species native only
of limestone soils, old plaster should be mixed with the
soil. An application of any manure to Ferns growing in
turf is apt to stimulate the grass to the crowding out of
the Ferns.
Following are notes, drawn from experience, on the

cultivation of some of the common native Ferns

:

Adiantum pedatum prefers light, loose, rich soil in
cool, raoiat shade, with yearly mulch of leaves. ISoil con-
ditions are more important than shade. Where estab-
lished in a wild state will endure the full sunshine com-
ing with the removal of trees until soil conditions
change or it is crowded out by stronger plants.
Aspidium acrostlchoides should be given shade both

summer and winter for best results, and in no case can
shade in summer be omitted. The plants will endure
sunshine for a few years but will not be thrifty, and will
eventually die.

Aspidium Bootti is found in a wild state in moist,
shaded positions, but will grow well in shade in quite
dry positions.
Aspidium cHstaium prefers moist to wet soil in

shade. It will not endure strong sunlight.
Aspidium Goldianuin prefers deep, moist, rich soil

in cool shade.
Aspidium tnarginale wants rich soil in rather deep

shade during the entire year, but will grow well in partial
shade, and endure even full sunlight, though not grow-
ing so luxuriantly.
Aspidium JYovehoracense does best in rather moist,

rich soil in partial shade, but will endure full sunlight
with good soil conditions.
Aspidium TheJypteris prefers quite moist situations

with at least partial shade.
Asplenium angustifoJium thrives on rich rather

moist soil in shade. Avoid complete removal of fronds
when planting in early fall, as this Fern quickly sends
up new fronds to the weakening of the following sea-
son's growth.
Asplenium ehenetim prefers partial shade. Care

must be taken to prevent smothering by leaves and to
plant where the least likely to be heaved by frost. It is

found most plentifully as a native on banks growing
with grass and other plants in partial shade. The
fronds are evergreen, but become discolored in severe
weather.
Asplenium Filix-fcemina prefers rich, moist soil in

shade.
Asplenium, m,ontanum does well in continual shade.
Asple-ni^lnl pinnatifidum and A, TricJiomanes need

shade during the entire year.

Camptosorus rhizophyllus in the wild state is found
in cool, shaded positions not subject to excessive
drought or moisture. It prefers a moist atmosphere, but
this is not necessary. Avoid any covering of leaves.
Cryptoc/ravwia acrosticlioides should be grown in

shade. It will not endure much sun, at least not a
removal to a sunny position.

Cystopferis fragllis should be planted in shade in
positions where it will receive no covering of leaves.

The fronds die in early August in the drier situations.

It will grow in positions which become exceedingly dry
in midsummer. It forces well in a coolhouse.
Dicksonia pilosiuscula prefers shady, moist situa-

tions where it does not receive any covering by falling

leaves of large size. Grows well in sunshine. May be
transplanted at any season, and takes kindly to heavy
enrichment.
Onoclea sensidilis prefers a rich, moist soil in partial

shade or full sunshine. It will also grow in shade.
Onoclea StrutJiiopferis should be given a rich, moist

soil with at least partial shade. The fronds wiU "burn"
in fierce sunlight.
Osmunda cinnamomea prefers moist, partially shaded

situations, but will grow well in full sunshine in rich
soil not exceedingly dry.
Osmunda Claytoniana, a native of low ground, both
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in shade and sunshine, but will grow equally well in
rich soil only fairly moist.
Osmunda regalls prefers a peaty soil in very wet,

boggy position in partial shade, but will grow as well in
full sunshine if soil is rich and not dry.

Pellcea atropicrpurea prefers rather dry positions in

partial shade, winter and summer, with soil not deficient

iu lime. It will not endure heavy mulching. Will grow
iu fall sunshine, but not to its full size. It may be
transplanted at any season,

Phegopteris X>ri/opferis prefers good soil in shade not
over moist or dry. Avoid coating of leaves. It is a
beautiful species and useful for planting on rockwork in
shade. The fronds die in August.
Phegopteris liexagonoptera needs good soil in shade.

Fronds die down rather early.

Phegopteris pohfpodloides prefers moist, shaded posi-
tions, but will grow in any good soil not too dry. The
fronds die down in late summer, especially in the drier
positions.
Polyx}odium vutgare prefers good, light soil in well

drained but moist situations in shade,with no other plants
growing with it. It will endure very dry places, but
will be dwarfed. "Will also do well in full sunlight if

soil conditions are good. As a native it grows in posi-
tions where it does not receive any yearly coating of
fallen leaves, and, wherever planted, should not be cov-
ered with coarse material. Plant perfectly evergreen;
height 6-10 in.

P.eris aquilina, to be grown to perfection, should
have considerable sunlight, with moist, rich soil, kept
cool and loose with a coating of leaves or other mate-
rial. In such a position it should grow 4-5 ft. high, with
other dimensions corresponding. However, it will grow
in almost any position. Although easy to transplant, it

is likely to do poorly until established. It has strong,
creeping rootstocks, so that attention is necessary to
kaep a healthy group within bounds. The earliest
fronds put forth die in late summer, but those of later
growth remain green until frost, so that with attention
to the removal of dead fronds a group will look well
until fall.

Woodivardla angustlfolia wants a moist situation in
deep shade. Does well in moist peat north of a bank or
wall. Will endure full sunlight in positions where it has
become established, but will not grow well when trans-
planted to sunny position. F. W. Barclay.
Culture of Tender Ferns. — To grow commercial

varieties of Ferns profitably, the first care should be to
secure the necessary number of properly built and
equipped houses, with a conveniently arranged work-
shop. The house which gives the most general satis-

faction runs north and south. Have an even-span roof,
with a fall to roof of G inches to the foot. Its benches
should be arranged to be about 7 feet wide, with a 24-
inch path on either side. In an 18-foot house this will
permit of having a 7-foot center table, two 3>2-foot side
benches and two 2-4-inch paths. Benches should not be
more than 3 feet above the walks, as this will bring
every part of the bench within easy reach, and will per-
mit of every plant being in constant sight and easily
cared for, which fact is essential in the profitable culti-
vation of trade Ferns.
The width of house is immaterial, but when houses

adjoin, a width of 27 feet has been found to be very
satisfactory, as this permits the construction of three 7-

foot benches, two 24-inch paths, and two paths 2K feet
wide under each gutter.
Thorough provision should be made for ventilation.

For a 27-foot house, a continuous row of ventilators of
at least 3 feet in width should be provided, with some
reliable apparatus for raising same. Heating is the
next important consideration. Either steam or hot wa-
ter will give equally good results if properly installed.
The safest way for the average grower is to give the
heating contract to some reliable firm. Water taps
should be so arranged that a 2o-foot hose attached to
same will easily reach any part of the house. A 25-foot
hose can easily be carried about without injuring either
itself or benches and plants; and iron pipe is of only
half the cost of good hose. In most Fern houses drip is
a source of great annoyance, and should be prevented
by the use of drip-bars, by having a drip-groove plowed

37

into the headers immediatelyunder the ventilating sash,
aud also by having a groove in sides of gutter plates.
This very slight additional expense will very soon pay
for itself by saving a great number of plants, especially
when growing very small Ferns in houses, such as have
been transplanted from spore-pots into boxes. Ventila-
tors should fit into a groove in ridge of house and be
hinged to the ridge. When ventilators are so arranged,
air, which is very desirable on a good many warm,
rainy days in the summer, can be given without having
plants in the houses suffering from excessive moisture.
Burning of the foliage will also be avoided, as the plants
will at no time be exposed to the direct rays of the sun.
Ventilators hinged on header and opening on ridge will
always give trouble. No matter what kind of covering
is put over the opening, if it ef&ciently excludes the
burning sun's rays it will also prevent the ingress of
air.

Propagating room should be provided for ; and in the
case of general trade Ferns raised from spores, it is a
very safe rule to calculate on having from 60 to 70
square inches of room in the propagating frame for
every 1,000 plants desired. The propagating frame
should be 3}4 feet wide, have sides 9 inches high, and,
to insure an even moisture, its bottom should be cov-
ered to the thickness of 1 inch with fine cinders with
the fine ashes removed, which make very clean and effi-

cient drainage material. The frame should be covered
with light sash constructed with drip-bars, to carry off

condensation.
Shading of Pern houses should have close attention.

It is best effected by the application of a suitable wash
to the outside of glass on roof. The following composi-
tion for a wash has given excellent results for a num-
ber of years: To 2 gallons of benzine or turpentine add
1 pint (or more, according to time the shading is de-
sired to remain on houses) of linseed oil, 5 pounds of
pure white lead and enough whitening to make proper
thickness {which can very easily be ascertained by ap-
plying some of it to a piece of glass while adding the
whitening); thoroughly mix and apply to outside of
glass with a soft brush of the same width as glass.

This shading, by the addition of more or less linseed
oil, may be made to stay on houses up to one year. If

properly applied in spring, it will be just right during
the hot days of summer, and in the fall and winter,
when more light is gradually required, the frosts gradu-
ally will have reduced the shading, thus admitting more
light at the necessary time.

Much time, annoyance and expense will be saved by
a careful arrangement of the workshop, or potting room,
a thing which in most cases is totally neglected. U
should be so built that potting benches are about 3 feot
above the floor and 5 feet wide. They may be perma-
nently constructed of substantial material, in order thnt
a number of pots of different sizes can be conveniently
stored, and that potting material can be thrown from
cart or wagon directly onto potting benches. By an im-
proper arrangement of workshop great expense, loss

of time and material are incurred by having to handle
material repeatedly in small quantities.

Propagation hi/ Means of Spores. — To grow Ferns
from spores successfully, it is advisable to sterilize soil

on which spores are to be sown, which can best be done
by subjecting it to a high temperature by means of

steam under a pressure of froin 10 to 15 pounds; and
for this purpose a properly equipped workshop should
be provided with a tight box about 3 by 3 by 8 feet or

larger if an uncommonly large number of Perns is to

be grown. It should be fitted with a grating made of 2-

inch laths spaced one inch apart and placed 2 inches
from bottom of the box. This grating may be covered
with burlap, and if a ?'4-inch steam pipe is fitted between
bottom of box and grating, and connected to highest
point of steam boiler (to insure getting perfectly dry
steam) we are ready to sterilize the soil. After having
cooled off, the soil is in practically the same condition

as before as far as moisture, friableness, etc., are con-

cerned, and this cannot be said of soil that has been
sterilized by burning and by other methods. This
steaming process will effectually destroy all forms of

life in the soil and leave it for the use of spores alone,

in most localities, the water used for moistening spores .
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is impure and full of the spores of low forms of plant
life, which are very destructive to the prothalli of
Ferns. To prevent this, the workshop should be pro-
vided with a receptacle in which the water intended for
use on Ferns while in the prothallus state can be raised
to a boiling temperature, which will effectually destroy
all spores that may be i^reseut in the water. This is

best done by leading a 1-inch steam pipe to within G

inches of the bottom of the receptacle and turning on a
reasonable pressure of steam. If boiled 12 hours before
intended for use, it will be cool enough to be applied,
and will be pure. A Fern workshop should also be pro-
Aaded with a dry closet, having a number of shelves
about 12 inches apart, for storing Fern spores.

In beginning the cultivation of Ferns, it is advisable
to purchase the spores from some reliable firm which
makes Fern-growing a speciality, until a sufficient num-
ber of stock plants can be grown to supply spores for
home demand. Spores will do about equally well in pots
or pans. Pans 12 inches square and 4 inches deep are
used for that purpose, as also are the 6-inch common
iiower pots. The 12-inch pans should be supplied with
1^ inches and the 6-inch pots with 3 inches of coal cin-
ders for drainage. Soil for sowing spores on is best
composed of five parts, in the proportions of two parts
good garden soil, two parts of finely screened peat and
one of sharp, clean propagating sand. Leaf-mold may
be used instead of peat, if easier to procure. This soil

should be thoroughly sterilized, as already directed. The
spore pots should be filled with the soil to within i<-inch
of the top; press firmly. The rest of the pots should
be filled with the same composition after it has been
passed through a screen of about >g-inch mesh, then
made absolutely level, firmly pressed and thoroughly
watered with sterilized water. Three or four hours
after watering will be the best time to sow spores. The
spores should be thinly scattered over the surface of
the soil, a quantity that can be held on a surface of one-
fourth of a square inch being abundant to sow one 12-

inch pan. Spores should not be covered with soil. Im-
mediately after sowing, the sash of the propagating frame
should be tightly closed and kei)t so until spores show
signs of germination, when a small quantity of air

should be given and gradually increased, so that by the
time the first small fronds have made their appearance
they may have been sufficiently hardened off to have
the sash removed entirely. In sowing spores, great care
will be necessary to prevent them from getting mixed.
Fern spores being very minute and so light that the
slightest movement of air will carry them long dis-

tances. While sowing spores, all spore pots should be
kept tightly covered. Being kept in a very close and
humid atmosphere after sowing, the spores should not
require any watering for one or two weeks, by which
time they will have sufficiently settled not to be dis-

lodged by a very gentle overhead watering, which
should be given whenever soil shows the least sign of
being dry. Sterilized water should be used until after
the first fronds have been formed. As soon as the first

little fronds have made their appearance, care should be
taken to weed out all undesirable varieties, which, even

with the very best of care,
will occasionally creep in.

A temperature of 65° F.
should be maintained in
the propagating house.

As soon as the first little

fronds are evenly formed
all over the surface of the
pot, the little plants should
be transferred in clumps
of four or five plants each,
to well drained pans (Fig.

8H) or boxes filled with
soil composed of one-half
rich garden soil and one-
half peat or leaf - mold,

finely screened. In transplanting, great care should be
exercised not to cover the remaining prothalli, but to

have them just level with the surface of the soil. The
clumps of plants should be kept as loose as possible, as

this will give each individual plantlet a better chance to

form the necessary number of rootlets, and it will, later

A Fern pan.

on, also be easier to separate the plants. Boxes for
transplanting Ferns are most convenient when 4 inches
deep, 14 inches wide and 22 inches long. These boxes
will hold about 200 plants placed about one inch apart.
As soon as the little plants have formed two or three
fronds each, they should be separated and transplanted
singly into boxes similarly prepared as before, where
they may remain iintil sufficiently strong to be potted
into 2- or 2i^-inch pots.
Times of sowing Fern spores are the first weeks of

March, July and October. When making three sowings
a year, and allowing a siifficiently longer time for slower
growing varieties, a constant supply of plants will be
assured. In calculating on time of sowing spores of
commercial varieties of Ferns, it will be helpful to di-
vide them into two classes, as some varieties are con-
siderably slower of growi:h and will consequently have
to be sown earlier, in order to be ready for sale at the
same time as the more rapid-growing ones. The follow-
ing popular commercial varieties will require from 9 to
10 months between times of sowing and potting. The
names are those which the plants bear in the trade:

Adiantum cuDeatum,
variegatum,
gi'audieeps,

Bausei,
decomm,
Fergiisonii,
gracillinium,
mundulum,
tenerum,
Wiegaiidii,

Cibotium Schiedii,
regale,

Cyathea niediillaris,

Oyrtomium earyotoideum,
Fortuiili,
falcatum

,

Davalhatenuifoliastrieta,
Veitehiana,

Dicksonla (Balantium) antarc-
tica,

Doodia aspera,

Doodia aspera multifida,
caudata,

DoiTopteris uobilis
Lastrea aristata,

[[

"
variegata,

chrysoloba,
opaca,
Sieboldii,

Lygodium Japonieum,
scaudeiis,

Nephrodixim hirtipes,
Nephrolepis exaltata,

(^ordata eompacta,
Platyloma BriJgesii,

falcata,
Polypodi-am aureum,

fraxinifolium, etf*.,

Polystichum coriaceuin,
setosum,

Pteris Vietoriffi,
" Tremula Smithiana.

The following trade varieties will develop into plants
large enough to be potted in about six months after
sowing spores

:

Adiantum piibescens,

hispidulum,
Alsophila australls,

Gymnogramma calomelanos,

[^
chi-ysophylla,
decomposita,
Peruviana,
sulphurea,

Loinaria ciliata,
" gibba,

platyptera,
Nephrodium immersum cris-

tatum,
Nephrodiiim molle coi"3'mbif-

enim,
Onychium Japonieum,

Pteris argyrsea,
Cretica albo-lineata,

magnitica,
Mayii,

*' " nobilis,
hastata,

adiantoides,
internata,
Sieboldii,
leptophylla,
Ouvrardii,
palmata,

" serrulata,

!.' eristata,

nana,
Tremula.
Wimsettii.

It should also be borne in mind, when calculdfting time
of sowing, that spores sown in the autumn will require
about four weeks longer for development than those
sown at other times of the year.

Fern spores are borne on the back or under side of
fronds. In some cases they are borne naked on under
surface of frond, while in others they are produced un-
der a scale-like membrane or indusium. In some cases,
as in Pteris, the edge of the pinnae is folded back over
the spores, while in Adiantums a small part of the leaf-

let is folded back over each little fruit-dot to serve as a

shield or indusium. Davallias form a small sack-like re-

ceptacle at the extremity of the pinna. The proper time
of gathering spores is when they assume a light brown,
rather dry appearance, or in the indusium-bearing kinds
when the indusium or shield begins to open. Spores
should be gathered on a dark day when the fronds are
slightly moist, as they will be better retained in that

condition, and will not be so liable to get mixed when
disturbed. Fronds, or parts of them, should be cut off

entirely in most cases, put up in tight paper bags and
stored on shelves in a dry closet for a week, by which
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time, in most cases, they will be sufficiently dry to have
spores removed from them by rubbing the frond in a
sieve which has about 20 meshes to the inch. When
thus separated from fronds the spores should be put up
in small seed-bags and placed in air-tight jars until re-

quired for sowing. Cared for in this manner, perfect

success has been invariably secured, even after keeping
spores for years.

Propagation by Other Means.— Some Ferns form
little plants at the ends of pinnse and of fronds, which
upon attaining to suflicient size may be detached from
parent plants, planted into shallow, well-drained seed-

pans, and for a week or two left in the propagating
frame, where they will soon form roots, when they can
be potted. Among such are Adiantum caudatum, A.
Udgeivorthii, A. lunidatum, var. dolabriforme, AspJe-
nhim Belangerli, A. bulhtferiim, A. salicifolium , Gym-
nr>i/ra)HitH( scliizophylla, var. gloriosa, Polysticlnim
amjulare, var, proUferum, and many more.

A very useful decorative Fern is Nephrolepis daval-
lioides, var. fnrcans, and it will make a beautiful speci-

men plant in a comparatively short time. To grow large
quantities, the old plants should be cut back to within
G inches of surface of soil and placed in a house where a
bottom heat of 90° F. may be secured, when they will

soon form a large number of short, strong fronds. At
this time they may be divided into a number of small
plants, potted off and placed in the same position as the
parent plants. A somewhat slower method is to plant
out a number of plants on a bench into 5 inches of soil,

in which soil the rhizomes, running over the surface,

will form a number of small plants, which may be de-
tached and grown on.

A beautiful Fern is Adiantum JFarleyense, and it de-

servedly ranks as the greatest favorite among Fern-
lovers. It is best propagated by division. From old

plants, cut off all fronds down to the rhizomes, wash off

soil, cut rhizomes into pieces /^-inch long, insert same
into well-drained Fern boxes about K-inch apart, in

1>2 inches of clean, sharp propagating sand. Place same
in propagating frame in a temperature of 70° F. In this

position each little fragment of rhizome will form two
or three little fronds in about 15 or 20 daj-^s, when they
may be potted off singly into 2-inch pots and kept in a

temperature of 70° F. The soil best adapted to A. Far-
leijense is finely chopped sod which has been piled for
about six months, with one-fifth well decomposed cow
manure added. To attain perfection in growth and col-

oring, A. Farleyense should be kept in a light, airy and
sunny house, in which every condition of moisture and
atmosphere can be kept under absolute control. In a

,, house of this kind, the greatly
admired and beautifully pinkish
tint may be easily obtained and
fronds will be hardy and of good
substance. A temperature of 70°

F. is at all times desirable.
General JReniarks on Fern-

jrowing.— To grow Ferns such
as are used for jardinieres and
decorative work (Fig. 812), and
mentioned in the two j receding
lists, a temperature of no less
than 55° F. should be maintained
at all times at night in coldest

weather, with a rise of temperature in the daytime of 10
or 15°, To keep Ferns in a healthy and growing condi-
tion, to prevent and to kill insect pests and diseases, a
proper condition of atmosphere should be carefully main-
tained at all times. Extremes in heat, moisture or dry-
ness should never be allowed. On a warm, dry, sunny
day, when a great deal of air has to be admitted, much of
the moisture of the house is consequently carried off; it

will be of great benefit then to syringe the Ferns once
or twice a day, also to occasionally dampen floor of
houses. An excessively dry atmosphere induces the de-
velopment of the very troublesome pests, thrips and
red spider. On damp and rainy days a saturated at-

mosphere should be prevented by supplying a little ar-
tificial heat, even if some air has to be admitted at the
same time. This slight expense of heating on damp
days will abundantly pay for itself by causing the
growth of strong, thrifty plants. An excessively moist

812. A good specimen.

atmosphere causes parts of fronds of a great many
plants to turn black and to rot off, besides inducing the
development of almost incurable fungoid diseases.
In the selection and growing of stock plants, the care-

ful grower should always be on the watch for types
which are most perfect in shape, in character of indi-

vidual fronds, in coloring, freedom of producing spores,
and exemption from the attacks of insects and fungous
diseases. In a large number of Ferns a great difference
between the different plants of the same species will be
apparent to the careful observer. Some plants of same
species have beautifully developed fronds, but are
carried on long, weak stems, which makes them unfit

for general use. Others may be of compact, sturdy

813. A home-made Fern case.

habit of growth, but with poorly shaped individual
fronds. In some individuals the coloring will be greatly
superior. By closely studying all these points and by
continually selecting only the most perfect types of
Ferns from the young plants, we can in a few j'ears

work up a very desirable and superior stock. The same
stock plants of the rapid-growing varieties of Ferns
should not be carried over for more than three or four
years, but young and more desirable plants should con-
tinually be selected and grown to take their places.

The stock should be shifted into larger pots when-
ever necessary, and placed in a light, airy house, in
which all necessary conditions are under perfect con-
trol, and in which a temperature in coldest weather of
55° F. at night, with a rise of 10 or 15° in daytime, can
always be maintained. The house should be shaded
just enough to prevent fronds from turning yellow.
Proper attention to atmospheric conditions of stock-
house should never be neglected. Stock plants should
not be permitted to remain pot-bound for too long a
period of time, except with a few varieties, such, for
instance, as Alsophilas, Dicksonias, Cyatheas, Oibo-
tiums, Pteris Tremula, P. argyrema, some Davallias,
Polystichnm coriaceum, etc., which, if given too much
nourishment, will often be very slow in setting spores.

Insects which are most troublesome to F*=rns are
thrips, red spider, scale and mealy bug. They are
mainly present in a too dry atmosphere. Thrips, red
spider and mealy bug are easily prevented by a prop-
erly moistened atmosphere, also by spra5'-ing of foliage

once a week with tobacco water. As tobacco greatly
varies in strength, every grower will have to determine
to his own satisfaction how strong to make his solution.

The preparation known as "Rose-leaf tobacco extract,"

has proved very efficient in destroying these insect
pests. To 50 gallons of water add one quart of the ex-"

tract, and apply with some good insecticide sprayer and
a force pump. Fifty gallons of this solution will be
enough to spray 100,000 Ferns in 2%-inch pots.

Bearing in mind the foregoing advice, the amateur
Fera-grower may determine the proper way in which to

raise bis plants. He may not have a Fern house, but he
can have a tight glass box or Wardian case (Fig. 813).
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The bottom should be a zinc tray, to prevent drip on
the floor and to prevent too rapid drying out of the soil.

The top or roof of the box should be hinged, so that it

can be raised. In this miniature greenhouse many in-

teresting Ferns can be grown. Lycopodiums and Selagi-

nellas (which see) are treated in much the same way as
^^^^^* NiCHOL N. Bruckner.
Growing Ferns from Spores by the Amateur.—

Ferns may be raised from spores at almost any season
of the year, though the early spring months are best.
The shallow pans 2 in. deep by 6 in diameter, now sold
by pot manufacturers, we have found, after repeated
trials, best to sow Fern spores in. These should be filled

to within half an inch of the top with a mixture of sifted
peat, leaf-mold and silver sand in equal proportions, the
surface being made very fine and even. By sowing the
spores thinly we have found that they are not as liable

to the attacks of fungus during the prothallus stage.
They should not be covered with soil, as in sowing seeds.
Each pan should be placed in a pot-saucer, and all the
water necessarj'" to keep the soil moist should be poured
into the saucer and allowed to soak up through the soil.

This not only prevents the spores being floated into clus-
ters, but probably filters the water of any germs of low
forais of vegetable life which might prove injurious to

the spores during jgerraination. After the prothallus
stage is passed this precaution is unnecessary; as soon
as the young Ferns begin to develop fronds, they may
be watered freely overhead with a fine rose. The pans
should be placed in a temperature of 65° to 75°, in a
shaded position. Each pan should be covered with a
paue of glass to keep the surface evenly moist, taking
care to remove the moisture which collects on the
glass at least twice daily ; but as soon as the spores have
germinated, which, In most cases will be in about ten
days, these should be gradually removed. A close watch
must be kept for fungus during the prothallus stage, and
if a pan should show the least sign of it, it should at

once be isolated from the rest and a little fine sulphur
dusted upon it ; if this fails to check it the prothalli
should be at once transplanted to fresh pans of soil,

which usually checks it. The chief reasons for fungus
are sowing the spores too thickly, a too stagnant atmos-
phere after germination, and a dripping greenhouse roof.
As soon as the young Ferns begin to make fronds, they
may be transplanted. Edward J. Canning.
FERN BALLS are the dried rhizomes of Ferns, im-

ported from Japan. Dealers start them into growth, and
sell them when the mass is well covered with its deli-

cate vegetation. To start them into growth, the balls
are drenched in a tub of water and then hung in a
warmhouse, not in direct sunlight. When the plants are
well started, gradually expose them to more light and
tc> a cooler air. Give liquid manure if they do not grow
satisfactorily. The species are mostly Davallias, oftenest
apparently D. hullata and D. Maritsii. l, h!. B.

FERNS, POPULAR NAMES OF. Adder's Tongue F.,
Ophioglossum vulgatum. BeechF., Phegopteris. Bird's-
nest P., Thamnopteris Nidus-Avis. Bladder F., Vys-
topteris. Boston P., Nephrolepis exaltata, var. Bostoni-
ensis. Bristle P., jfric/iowanes. 'BuckXet'S., Dryopteris.
Californian Gold P., Gymnogramma triangularis.
Chain P., Woodwardia. Christmas P., Pohjstlclium
acrostlcholdes. Cmnamon P., Osmunda cinnamomea.
Climbing P., Zygodium. Deer P., Lomaria. Elk's
Horn P., Platycerium alcicorne. Female P., Asplenium
Filix-ffemina. Filmy P., Hymenophyllum. Floating
P., Cerafapteris. Flowering P., Osmunda ; sometimes
also Anemia. Gold P., Gymnogramma. Grape P.,
Botrychium. Hart's-tongiie P.,' PhyJlitis Scolopen-
drium. Hartford P., Lygodiiim pahnatum. Holly P.,
Polystichum Lonchitis. Lace P., Cheilanthes gracil-
lima. Lady P., Asplenium Filix-fcemina. Lip P.,
Cheilanthes. Maidenliair P., Adiantum; more particu-
larly ^. CapiJlus-l'i'Hfi-i,'^ abroad and A. pedaium at
home. Male F.^Dryoptcris FiJix-mas. Marsh P., Dry-
opteris Thelypteris. Oak P., Phegopteris Dryopteris.
Ostrich P., Matfeuccia Struthiopteris. Pod P., Ceratop-
teris thalictroides. Rattlesnake P., Botrychium Vir-
ginianum. Royal P.. Osmunda regalis. Sensitive P.,
Onoclea senslbilis. Shield P., Dryopteris. Stag-horn

P. See Platycerium. Sun P., Phegopteris. Sweet P.,
Myrica asplenifolia ; abroad, various Dryopteris.
Sword P., Nephrolepis exaltata. Venus* Hair P., Adi-
anfuni Capillus- Veneris. Walking P., Camptosorus
rhi.vojihyUus. Wall P., Polypodium imlgare. Wall-
rue, Asplenium Buta-murarin. Washington P., Ne-
phrolepis exaltata, var. Washingtoniensis.

PERRARIA (Giovanni Battisti Ferrari, 1584-1653,
Italian Jesuit, botanical writer and collaborator with the
celebrated artist Guido Reni). Iriddceoi. There are
7 species, all from the Cape of Good Hope, rarelj"^ grow-
ing more than 6 in. high. They have a large, irreg-
ular corm and very glaucous foliage, the lowest Ivs.

being long and linear, the rest ovate, clasping, succes-
sively smaller, and topped by inflated sheaths from
which emerge the oddest tis. imaginable. These have
6 triangular, spreading, crisped, petal-like lobes, won-
derfully marked with many dull colors, as yellow, green,
purple and brown. Each spathe contains several fls.,

and the fls. are united at the very base, eonnivent and
cup-shaped below the spreading lobes. The fls. last only
from morning to afternoon of a single day, but there is

a fair succession. Some are visited by carrion flies.

Only one species, F. undulata, is advertised at pres-
ent, but the other 6 are doubtless of equal interest.
The flrst is the oldest kind in cult. It was known to
pre-Linnjean authors as Flos Indicus and Gladiolus In-
dicus. E. S. Miller writes that the bulbs should be stored
like Gladiolus in a dry, warm place, away from mice.

a. Fls. dull brownisJi purple.
undulata, Linn. Stem stout, erect : upper Ivs. and

spathes IH~2 in. long: fls. 2 in. across, largely dull pur-
ple; anthers oblong, with parallel cells. B.M. 144.

AA. Fls, greenish.

uncinita, Sweet. Lvs. 2-3, linear : fls. 2, "cream
colored, edged with sage green," according to W. E.
Endicott.

AAA. Fls. dark purple.

atrata, Lodd. Lvs. about 4, sword shaped : fls. .3-4.

Other names are advertised by Dutch bulb growers, but
are not to be found in Index Keweiisis or Flora Capensis;
F. Canariensis,ccelestis, Conchiflora, grandiflora, immacnlata,
liliacea and rosea. These can perhaps be accounted for under
Tigridia, where F. Pavonia belongs. -^^ ]y[_

FERTILITY of soils: that condition of soils which
makes them productive. The elements of productivity
are, a full supply of available plant-food, a suitable and
continuous supply of moisture, good physical conditions
of the soil, coupled with suitable seed and climate.
Land may contain vast quantities of potential nitro-

gen, potash and phosphoric acid and other plant-tood,
and yet be unfruitful, — infertile. Most of the potential
plant-food in the soil is lazy, not available in sufficient

quantities in a single season to produce maximum crops.
Average arable land which contains from 3,000-4,000
pounds of nitrogen, an equal amount of phosphoric acid
and four times as much potash in the first 8 inches of an
acre, may produce only 15 bushels of wheat per acre,
which requires, with the straw, but 24, 13 and 20 pounds
of these three elements respectively. Therefore, land
may contain a great abundance of potential plant-food
and yet not contain enough of that which is available
for a full crop. To make land more fertile, one or more
of the following means may be employed. Usually
deeper and more thorough tillage should first be re-

sorted to, since most lands, by reason of careless farm-
ing, contain much inert plant-food. Superior tillage is

almost certain to produce fruitfulness, and therefore
should be resorted to before more expensive methods
are tried. Tillage not only makes plant-food more avail-

able, but it improves the physical conditions of the soil,

thereby making it more comfortable for the plant; it

may also assist in relieving the land of surplus water,
and give to the soil the power of retaining large stores
of moisture by capillary action.

Moisture plays such an important part in productive-
ness that it may be said to constitute its prime factor.

Clay soils are usually composed of such fine particles

that water percolates through them slowly or not at all.

The rainfall then must either run oft" over the surface,
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or remain to be evaporated. The aim should be to so
prepare the land by subdrainage, plowing and surface
tillage, and by introducing at least one crop of tap-rooted
plants in the rotation, that the surplus water will filter

through the soil in a reasonable time. Percolation of
rainwater through soils makes them more friable and
warmer in spring, aerates the land, promotes beneficial
biological and chemical changes, and brings to the soil

the nitrogenous compounds contained in the rainwater.
Soils which are reasonably porous have the power of
retaining more moisture, and of giving it up to plants
when needed to a greater extent, than either open sandy
or close clay soils do. Fertility, which results in fruit-

fulness, is governed very largely by the water and mois-
ture conditions of the soil, and these, in turn, are largely
governed by the texture of the land and the amount of
humus which it contains.
Legumes, used either as a harvest or cover-crop, pro-

mote fertility. A cover-crop of clovers planted August
1, and analyzed 64 days after planting, contained of
nitrogen, in roots and tops, per acre as follows:

Tops Eoots Total
Lbs. Lbs. Lbs.

Crimson clover 125 30 155
Red clover 63 40 103
Mammoth clover 67 78 145

Clovers and other legumes may be used to fix and store
up the uncombined nitrogen of the air and to digest and
make available the mineral constituents of the land,
thereb}'' greatly increasing the fertility of the soil.

Barn manures, when properly cared for and intelli-

gently applied, not only furnish acceptable plant-food
but humus as well. Fertility and high productivity
iisually may be maintained many years by means of su-
perior tillage, leguminous harvest and cover-crops, and
the manures of the farm. In some cases a high state of
fertility can be maintained only by occasional apx->lica-

tions of commercial mineral fertilizers, as phosphates
and potash, but too often expensive fertilizers have been
substituted for tillage, leguminous plants and barn
manures.

Fertility may frequently be promoted by light appli-
cations (20 to 30 bushels per acre) of quick lime. Lime
may serve to make plant-food more available, improve
soil texture and correct acidity. Its use is especially
recommended on clay and moist lands and in orchards
where the ground is much shaded. Applications of gyp-
sum and salt are sometimes beneficial in maintaining
fertility, but they, as well as lime, usually act indirectly,
as the soil is seldom deficient
in these constituents so far as
they are required as plant-

^^^JV'TrfJ'"
food. On high-priced lands, '^ ^

^"^-^

especially those devoted to
horticulture, the soil should A ^
be made and kept fertile— well ^f ^
up to its highest productive
power. I

p- )

Sometimes soils are rendered
unfiniitful by the presence of ('^ "V ''

C-
deleterious substances, as or- ip'^' / ©
ganic acids or alkaline salts, IfevJ^"^!/ ^\t
or a superabundance of some V''^?''

~ "''

one or more of its usually use-
ful ingredients, as water or
nitrogenous matter. An ex-
cess of nitrogen stimulates the p-ty, (J^^\
growth of stalk and straw at ^'?t'^'^V
the expense of grain, or in the "

^

orchard it tends to the for-
mation of wood rather than oia a ii„ „:„ „f
. J. ..J. , ™, . ,., 814. A pollen grain ot
to fruitfulness. The acidity r -i- nu-i ^ T u-
„i „ 1 1 , ^ 1 i_ T •' LUium Philadelphicum.
should be corrected by lime, i^ ^ , . .,

as noted above, the surplus ^^^^^^ ^V^™- T l'^' f?"_ . , ', , .
i^'"'' in section; t, the tube

water removed by drainage, cell; 7, the generative
the nitrogenous matter re- cell. The large spherical
duced by the production of body in e:teh cell is the
such crops as are not harm- nucleus. Magnified 500

fully afeected by its super- diameters,

abundance, such as forage
crops which are prized for their foliage rather than for
their seeds, while the alkalinity may sometimes be over-
come by deep tillage or irrigation.

j^ p^ Roberts.

/-7

//-i

1

2

FERTILIZATION. The union of two sex-cells, a
male cell and a female cell, to form a new one capable
of growing into a plant. The term was formerly used
to include the transfer of pollen to the stigma (e.g.,
Darwin's "On the Fertilization of Orchids by Insects "),

but this process is now^ generally distinguished as Pol-
lination, which see. In the
lower plants, fertilization can
be much more readily ob-
served than in the seed plants,
because in the latter it takes
place inside of opaque parts,
and therefore can be studied
only by the most careful mi-
croscopical methods. The
process of fertilization is here
described as it occurs in lilies.

In other seed plants it differs

in details.

The generative cell {g, Fig.
814) is produced by the pol-
len grain before it leaves the
anther. It is usually lenticu-
lar, and placed at one eud of
the grain. Its most important
part is the spherical nucleus,
which occupies the center.
When the pollen grain is con-
veved to the stigma (s, Fig.
8I0), the larger cell (t, Fig.
814), nourished by food it ab-
sorbs from the stigma, grows,
forming a long tube (pt, Fig.
815), which traverses the nar-
row triangular canal {1, 2, 3,

Fig. 815) that leads down the
long style to the ovary. In
many plants the style is not
hollow. In this case, and often
when it has a canal, the pollen
tube pushes its w^ay between
the cells of the style, living
on the food it absorbs. About
the time the tube begins to

grow (or later) the generative
cell divides into two. These
male cells, or sperms, migrate
down the tube (pt, Fig. 815),
which makes its way into the
opening between the inner in-

tegument {i, Fig. 816) of the
ovule, penetrates the body of
the ovule and enters the em-
bryo-sac (£J, Fig. 816). Its

direction of growth is deter-
mined by substances, proba-
bly' chielly the sugars, con-
tained in the parts which it

traverses.

While the pollen tube has
been growing, the female cell

has been forming in the embryo-sac (ii*, Fig. 816).
The nucleus of this huge cell, originally single, has di-

vided into two, these into four, and these into eight
nuclei, four migrating to each end. Then one from
each group advances toward the middle of the sac and
the two fuse into one (e, Fig. 816). One group of three
(sometimes after dividing again and again, sometimes
only the original three) may organize cells at the antip-
odal end of the embryo sac {A, Fig. 816). In the
lilies, however, this does not go far, and two of the
three antipodal nuclei are seen to be already reduced in

size and partially disorganized. They have no further
history. The group of three nearest the point of en-
trance of pollen tube accumulate the living protoplasm
about them and thus organize three naked cells. Two
of these (called synergidse) usually begin to disor-

ganize before the pollen tube reaches them, but may
persist until then or even later. In the lilies they usu-
ally disappear early. The third is the egg, or oosphere.
When the pollen tube enters the embryo-sac, its end be-

comes softened and bursts, permitting one or both of
the male ctlls to migrate from it. One male nucleus

815. Outline of a pistil of

Lilium Philadelphicum.

Ciit lengthwise almost
through the center ; s,

stigma on which pollen
grain, p, has been lodged.
The course of the pollen
tube, pt, is indicated by
broken line. At the right,

1,2.3, 4, are cross sections
of the pistil at the levels
indicated by the arrows :

1, the stigma; 2, 3, the
style, show the triangular
canal which leads into the
three chambers of 4, the
ovary, in each chamber
of which are two rows of
o\"ules. Natural size.
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(c?, Pig. 816) fuses with the nucleus of the egg ( 9, Fig.

816), and fertilization is complete. The other, hereto-
fore supposed to be disorganized, is now said to fuse
with 'the endosperm nucleus (e, Fig. 816). The fer-

tilize'd egg begins at once to grow and forms the em-

816. Part of an ovule of Lilium Philadelphicum,

Cut lengthwise; i, i, inner integument, enclosing, except
at a narrow orifice where the pollen tube,i>(, enters, the
body of the ovule, which is chiefiy occupied by the
large embryo sac JB. A, antipodal end of embryo
sac with three nuclei, one much disorganized, e, the
endosperm nucleus, just being formed by fusion of
two nuclei from the respective ends of the embryo
sac. c?,male nucleus, which has just migrated from
pollen tube and is about to fuse with ? , the egg
nucleus. The synergidte have disappeared. Magni-
fied 670 diameters.

bryo, while the endosperm nucleus divides and forms
cells in which food jnay be stored for the embryo when
it resumes growth at the time of germination.

Charle.s Reid Barnes.
FERTILIZERS. There is one fact that has been

fairly well established by experiment and inquiry,
namely, that fruits, flowers and vegetables are benefited
by the intelligent application of manures and fertilizers,

and that, in the majority of cases, such application is

followed by profit. In the first place, these crops should
be classified for piirposes of fertilization according to
their period of growth, the first class including the peren-
nial fruits and flowers, and the second, the annual flowers
and vegetables. Those of\the first class differ from or-
dinary crops in that a longer season of preparation is

required, during which time the growth is vegetative
rather than productive, though upon this vegetative
growth depends the quality and value of the fruit or
flower obtained. The growth of both- tree and fruit is

dependent, too, not only upon the food acquired during
its j-^ear of growth, but also upon that previously ac-
quired, and which has been stored up in bud and
branches.
The tree fruits include apples, pears, peaches, plums,

cherries, apricots, etc. It may be regarded as a safe
assumption that the fertility elements, phosphoric acid,

potash and lime, contribute materially to the proper
growth and hardening of the wood, as well as the matu-
ration of the fruit. The necessity for added nitrogen
is, on the whole, much less ; it should he applied as
the need for it appears in the lack of vigor of the tree.

In the next place, it is safe to assume that the mate-
rials which furnish these elements or constituents in
slowly available forms are liable to be quite as useful,
except under special conditions, as those which are
quickly available, because the tree growingcontinuousl}'',
though slowly, is able to obtain from the gradually dis-

solving substances a sufficient amount for its daily
needs. Hence, as a rule, fertilizers for fruit trees may
include the less available and cheaper forms of con-
stituents.

Apples ANO Pears.—On soils of good natural char-
acter, the fertilization of apples and pears need not be-
gin until the trees reach the bearing period, when an
annual dressing of 400 pounds per acre of either of the
following mixtures should be applied in early spring,
and plowed in

:

No. 1.—One part, or 100 pounds each, of ground bone,
acid phosphate and muriate of potash.

iVo.^. — One and one-half parts, or 150 pounds, of
ground bone, and one part, or 100 pounds, of muriate of
potash.
As the trees grow older, these dressings should be in-

creased. While no definite rules can be laid down as
to the most profitable amounts to apply, the best growers
find that for mature trees it pays to use from 1,000 to

1,500 pounds annually. In many cases nitrogen, in
addition to that contained in the mixture, should be
used, the kind and form depending, perhaps, upon the
relative cost more than upon any other one thing, the
minimum amount to be 20 pounds per acre, or an equiva-
lent of 125 pounds of nitrate of soda. In many cases it

is possible to obtain the necessary nitrogen from the
growing of leguminous crops, as crimson clover and red
clover, though when these are used they should be
plowed down early in the spring, in order that their

growth may not interfere with Ijie growth of the tree.

If they are allowed to remain until mature, they absorb
not only the food that may be necessary for the growth
of tree and fruit, but the moisture also, and thus they
frequently injure rather than improve the crop pros-
pects. On poor soils, the necessity for fertilization is

naturally greater. In fact, on these liberal fertilization
— 500 pounds per acre— should precede the setting of
the trees, and be continued annually. On these soils,

too, green manuring, as a source of nitrogen, can be
practiced with safety for a longer period than in the
preceding case.

Peaches. — Peaches differ from apples and pears in re-

spect to fertilizing. The demands for added plant-

food are proportionately greater in the early life of the
tree, and are different because of their more rapid
growth, their early bearing, and the exhaustive charac-
ter of the crops. On soils of good natural character,
however, the necessity for fertilizing is seldom apparent
until after the first or second year of growth. That is,

good soils will provide sufficient food for a normal de-

velopment of leaf and wood, and any additional fertili-

zation would have the tendency to unduly increase the
tree growth. On medium and poor soils, "the setting of

the trees should be preceded by a fertilization, prefer-

ably broadcast in spring, and plowed in, with one or the
other of the mixtures recommended for apples and
pears, as follows :

No. i. — One part, or 100 pounds each, of ground bone,
acid phosphate and muriate of potash.

i\'o.^. — One and one-half parts, or 150 pounds, of

ground bone and one part, or 100 pounds, of muriate of

potash.
On the better soils, No. 2, and on the poorer. No. 1, at

the rate of 400 to 600 pounds per acre, which should be
followed by the application of the more soluble fertili-

zers, immediately the trees begin to bear. The need of

nitrogen is often very marked, and is shown by a lack

of vigor of the tree. Nitrate of soda applied broadcast
in early spring has proved a very valuable form of ni-

trogen, since it is appropriated by the roots during the

early season, and if a sufficient abundance of the min-
erals is present, it enables a normal development of
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leaf and branch. If the quick-acting nitrogenous fer-

tilizers are applied late, or if too large applications of
tlie slower-acting nitrogenous materials are applied
early, the tendency is to provide for a continuous feed-
ing on nitrogen, and thus encourage an undue develop-
ment of leaf and branch, -which does not permit the
ripening of the wood before the beginning of winter.
Thus, on these soils, in addition to an annual appli-
cation of the basic formula, from 100 to 150 pounds of
nitrate of soda, 200 pounds of acid phosphate and 100
pounds of muriate of potash should be applied early in

the season and carefully worked into the soil.

Plums, Cherries and Apricots.—The fertilizing

of these fruits, when grown on the different classes of
soils, need not differ materially from that recommended
for peaches under the same conditions, though cherries,
particiilarly, require, in addition, a relatively greater
supply of lime, which should be applied at the rate of
30 bushels per acre once in about five years, and thor-
oughly incorporated with the soil.

Small Fruits and Berries.—These, in respect to
their general character, correspond more nearly with
the vegetable crops than with the cereal grains or fruits,

hence, in most cases, natural sources of plant-food are
ignored, and the more quickly available materials, par-
ticularly nitrogenous and phosphatic, applied.

In the case of strawberries, it is desirable that the
soil in which the plants are set should be supplied with
soluble and available phosphoric acid ; hence an appli-
cation, broadcast previous to setting, of from 500 to 800
pounds per acre of the mixture No. 1, is recommended.
The nitrogen should also be in quickly available forms,
and should be supplied in sufficient quantities at time
of setting the plant to enable it to mature, and thus to
better withstand the rigors of winter. Hence, an addi-
tional application of 100 pounds of dried blood, or its

equivalent in nitrate of soda or ammonia, is advisable,
particularly on soils not previously well enriched with
organic nitrogenous matter. In the spring of the sea-
son during which the first crop is harvested, dressing
with a quick-acting fertilizer, rich in nitrogen, is de-
sirable, carefully applied between the rows, and prefer-
ably worked into the soil.

Raspberries and blackberries also require a soil well
enriched with the mineral elements, to insure an
abundant and strong growth of canes. The need for ni-

trogen, while apparent, is less marked than in the case
of the strawberries, and the slower-acting forms serve
a good purpose, provided they are not applied in too
great quantities, so as to encourage a large growth of
plant, which does not fully mature. An annual applica-
tion of mixture No. 2 is recommended at the rate of 400
to 600 pounds per acre.

Currants and gooseberries are less likely to need ni-

trogen than the other berry crops, because of the ten-
dency to the development of mildew. In common with
the other crops mentioned, they should be abundantly
supplied with the minerals (phosphoric acid and potash),
and mixture No. 1 may be used at the rate of 500 to

1,000 pounds per acre.
Grapes. — Grapes are more exhaustive than most of

the fruit crops, largely because of the larger total crop
harvested, and the special need is for phosphoric acid
and potash. These elements may be supplied by mix-
tures No. 1 or No. 2, and very liberal dressings are rec-
ommended—from 800 to 1,500 pounds per acre annu-
ally—after the bearing period begins.
Roses and other Flowering Plants.— In the grow-

ing of flowers and herbaceous plants, phosphoric acid is

particularly needed, and it has been demonstrated that
ground bone is one of the most useful forms from which
to obtain it, since it furnishes both nitrogen and phos-
phoric acid in slowly available forms. A good mixture
for both the field and prepared soils may consist of four
parts of ground bone and one of muriate of potash, ap-
plied at the rate of four pounds per square rod, and
preferably worked into the soil previous to setting the
plants ; the after application may be made in the fall

at the same rate.

Vegetable Crops.— Vegetables constitute a group of
plants distinguished from all others, both because of
their peculiar habits and of their purposes of growth.
Both having an important bearing upon fertilization,

they should all be supplied with an abundance of avail-
able food. Since nitrogen is the one element that more
than any other stimulates leaf and stem growth, its use
is extremely beneficial for all of these crops, and be-
cause of their relatively high commercial value the
quantity of fertilizer may be greatly in excess of that
for the other groups. While a classification of these
crops is possible, a fertilizer of the following composition
may be regarded as a basic mixture for the entire
group :

Nitrogen 4'»

Phosphoric acid 8^
Potash 10^

The nitrogen should be derived in part from quickly
available sources, and the phosphoric acid should be all

soluble or available, and the potash from muriate.
This should be applied in part broadcast, and in part in
the row at time of planting, at the rate of 1,000 to 1,500
pounds per acre, and upon soils naturally poor, two or
three additional annual top-dressings with nitrate of
soda, at the rate of from 50 to 100 pounds per acre, will
prove very serviceable. Edward B. Vookhees.

FIIRTJLA (possibly the stems were anciently used as
ferules). Umbelliferce. Giant Fennel. This large
genus includes 2 hardy herbs, which are, perhaps, the
tallest plants cult, for ornament in this large (but from
the garden standpoint unimportant) order. They are
valued for the excessive fineness with which their foli-

age is cut, and their clusters of perhaps 40-50 umbels
of minute yellow fls. borne on stout stems, which rise

far above the foliage. F. Tingitana, Linn., from N.
Africa, has Ivs. 4 times ternately pinnatisect, somewhat
glaucous. B.M. 7267. The common error that it comes
from Spain goes back to Morison, 1680. Lindley origi-

nated the false notion that this plant is the source of
gum ammoniac. F. communis, Linn., from S. Eu., has
deep green Ivs., with more linear segments and more
compact habit. y>1. M.

FESSENDEN, THOMAS GREEN, editor and author,
1771-1837, founded "The New England Farmer'" at Bos-
ton in 1822, and edited it until his death. The present
"New England Parmer "is not the lineal successor of Fes-
senden's paper. Fessenden is chiefly noted as a satirical

poet, and he was more of a literary man than a gardener.
He was born at Walpole, N. H., was graduated at Dart-
mouth College in 3796, and studied law. He went to

England in 1803, and there published his humorous
poem, the "Terrible Tractoration." He settled in Boston
about 1804. In addition to "The New England Parmer,"
he edited the short-lived "Horticultural Register," and
"The Silk Manual." He wrote "The Complete Farmer
and Rural Economist,""The New American Gardener,"
and "The American Kitchen Gardener," three books of a
cyclopedic nature designed to cover the fields of agri-

culture, horticulture and vegetable gardening respec-
tively. They adhered very closely to the contempora-
neous English type of horticultural writing. These
books profess to have passed through many editions,

but they were little altered from issue to issue. They
often seem to lack the enthusiasm of direct contact
with growing plants. Pessenden's time was one of gen-
eral farming, and the view-point of gardening was mostly
that of the home or amateur. He lived before the days
of specialized farming on a large scale, and of commer-
cial horticulture and fioriculture. During the greater
part of his editorship of "The New England Parmer"
there was but one other important American agricultural

paper, "The American Farmer," which was published at

Baltimore, beginning 1819. The most important contem-
poraneous American writings on horticulture of a cyclo-
pedic nature were "The American Gardener's Calen-
dar," by Bernard M'Mahon, Philadelphia, 1806, and
"The American Gardener" of John Gardiner and David
Hepburn, Georgetown, D. C, 1804. For a copy of "The
Country Lovers," Pessenden's once famous song to the

tune of Yankee Doodle, together with Hawthorne's
pen-picture of the man, and an account of his inter-

esting life, see Duyckinck, Cyc. Am. Lit. 1:595-599.

W. M.
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FEST&CA (an ancient name of uncertain meaning).
GraminecB. Fescue Grass. Usually cespitose, peren-
nial grasses of varying habit. Lvs. rather dry, harsh,
and usually narrow. Spikelets several, in dense or loose

and spreading panicles; empty glumes unequal, mostly
keeled ; flowering-glumes not keeled, pointed. Spe-
cies about 80, in all parts of the world. They are
essentially permanent pasture grasses, but some are
useful for lawns and ornamental purposes.

glailicat Lam. {Festuca otOiirt, var. qJauca, Hack.).
Blue Fescue Grass. A handsome, tutted, hardy per-
ennial grass, with deep, silvery blue leaves resembling
the common Sheep's Fescue {Festuca ovlna), and by
most authors regarded as a variety of it. Lvs. very
narrow, conduplicate : panicle somewhat one-sided and
short: spikelets 3-8-fld., with ashort awn. — An attractive

plant for edgings or for contrast of foliage with deeper
colored plants. Often used also in hanging-baskets,
window-boxes and the rockery. It will grow almost any-
where if not too densely shaded. Propagated by divi-

sion of the tufts.

amethystina, Host. [F. ovlna, var. psamm6p7}ila,
Hack.). Avery pretty grass with violet-colored culm
and sheaths: lvs. somewhat thin and long, blue-green:
panicles slightly branched, small, often violet-colored:

spikelets short-awned, seldom awnless. Europe. — Use-
ful as an ornamental grass in the garden for dry, sunny
places. Propagated by division.

Various Fescues are used in pastures and in lawn grass mix-
tures. F. duriuseula, Liun. (Festuca ovina. var. duriuscula,
Hack.). A slender, densely tufted perennial grass, 1-2 ft. high:
lvs. very fine, radical, closely resembling Sheep's Fescue. Pani-
cle open. E\i. Thrives on di-y, sandy soils unfit for the growth
of better grasses. It possesses some value as a lawn grass, but
if used for this purpose should be sown thickly and unmixed
with other gi-asses.

—

F. heterophf/lla. Lam. A rather slender
perennial Eui'opean grass, 2--1 ft. high: lvs. of two distinct
forms, the radical ones 3-nerved, narrow, hairy and folded to-

gether; those on the culms niurh liroader, flat, and 5-7-ribbed:
panicle large, open and nodding ;it the apex. Eu. It is an
excellent grass for woodland parks, where it is too shady for
the successful growth of other lawn grasses,

P. B. Kennedy.

FETTICUS. Another name for Corn Salad.

FEVERBTISH. See Benzoin.

FEVERFEW. CJin/santhemuw Parthenium.

FEVER TREE is Pinckneija puhens.

FEVERWORT. Triosfeum.

FIBER PLANTS are treated only incidentally in this
work. Division of Publications, U. S. Department of
Agriculture, Washington, D. C, issues free publications
of the Office of Fiber Investigations.

FICUS (ancient Latin name). JJrticdcece. The Fig,
the India Rubber Plant, the Banyan Tree and the Creep-
ing Fig of conservatory walls belong to this vast and nat-
ural genus, which has over 600 species scattered through
the warmer regions of the world. Ficus has no near ally

of garden value. It is a genus of trees or shrubs and
climbers, with milky juice. In the common Fig the lvs.

are deeply lobed, but in most of the other species they
are entire or else the margin is wavy or has a few teeth
or an occasional small lobe. The lvs. are nearly always
alternate, F. Jiispida being the only species of those de-
scribed below which has opposite lvs. The foliage in
Ficus varies all the way from leathery to membranous,
and is astonishingly variable in venation, so that the
veins are very helpful in telling the species apart.
What the horticulturist calls the Fig, or fruit, is the fleshy
receptacle, while the fruit of the botanist is the seed in-

side (Fig. 817). In the following account fruit is used
instead of receptacle.
The fertilization or caprification of the Pig is one of

the most surprising, interesting and complicated chap-
ters in natural history, and is of great practical impor-
tance. See Fiff, where the culture of F. Carica is dis-

cussed.
The most important ornamental plant in the genus is

the India Rubber Plant {F. e la sfica), which probably

ranks amongst the 25 most popular foliage plants for
home use indoors. Its culture is given below at length.
This is one of the most important rubber-producing
plants. See Ruhher Plants.
The Creeping Pig [F. putnila, better known as repews

or stipulata ) , is one of the commonest and best climbers
for covering conservatory walls. It clings close and
makes a dense mat of foliage, which is about as dark in
color as the English ivy. The plant has been cult, since
1771, but within the last quarter century has come to be
recognized as the best plant there is for its special pur-
pose. Once in a long while it fruits in conservatories,
and the fruiting branches are very unlike the barren
ones. They stand out from the conservator}^ wall in-

stead of lying flat and close. The lvs. of the barren
branches are less than an inch long
and heart-shaped, with one side
longer than the other at the base
and a very short petiole ; the lvs.

of fruiting branches are 2-3 inches
long, elliptic-oblong, narrowed at

the base, and with a petiole some-
times half an inch long.
Among the many wonders of the

genus Ficus are the epiphytal habit
of some, the huge spread of the
Banyan Tree {F. Bevghalensi.^),
and the fact that some species rijjen

their fruits under ground. Some of
the tallest tropical trees are mem-
bers of this genus, and often thej'

begin life by climbing upon other
trees. The Ficus often overtops and
outlives the other tree, which may
be seen in every stage of decay, or
may have entirely disappeared,
leaving the giant climber twined
spirally around a great hollow cyl-

inder. The Banyan Tree sends down
some of its branches (or aerial

roots) into the soil, these take root,

make new trunks, and eventually
produce a great forest, in which it

is impossible to tell the original
trunk. The Banyan in the botanic
gardens at Calcutta sprung from
a seed probably dropped by a passing bird into the crown
of a date palm a little more than a century ago. The
main trunk is now 42 ft. in circumference ; there are
232 additional trunks, many of them 8-10 ft. in circum-
ference, and the branches extend over an area 850 ft.

in circumference, forming a dense evergreen canopy
through which sunlight never penetrates. The Banyan
under which Alexander camped, and which is said to

have sheltered 7,000 men, now measures 2,000 ft. in
circumference and has 3,000 trunks. Other species
have the same method of propagation, but F. BengJial-
ensis is the most famous.
The various species of Ficus are cultivated for fruit,

for ornament in greenhouses, and for shade outdoors in

the extreme South, as indicated in the key by a, aa, and
AAA. The shade trees are procurable from southern
Florida and southern California.

817. Young Figs.

Showing how they
arise from the axils
of the leaves.

Index of names (synonyms in italic)

:

aurea, 18.

australis, 7.

Benghalensis, 20.

Carica, 1.

elastiea, 2 and 14.

ereeta, 3.

glomerata, 11.

liispida, 10.

Indica, 19.

infectoria, 12,

macrocarpa, 4.

maerophylla, 15.

minima, 8.

ni,tida, 17.

oppositifolia, 10.

Palmeri. 16.

Parcelli, 6.

A. Cult, for fruit.

pumila. 8.

quercifolia, 5.

radicans. 9.

religiosa, 21.

repens, 8.

retusa, 17.

rubiginosa.7 and 13.

stipulata, 8.

1. carica, Linn. Figs. 817, 821, 822. Height 15-30 ft.

:

lvs. 3-5-lobed, the lobes more or less wavy-margined
or lobed, and with palmate veins, whereas nearly all

species mentioned below are pinnately veined : fr.

single, axillary, peai'-shaped. Supposed to be a native
of Caria, in Asia Minor. Makes a fine pot-plant, and
fruits freely in northern conservatories. For culture,

see Fig.
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AA. Cult, indoors for ornament, hence not tall trees

under these conditions.

B. Kah it erect, not climbing.

c. Under surface of Ivs. not rusty.

D. Foliage not variegated {except in a variety of iVb. 2),

E. Lvs. entire or with margins wavy, not lobed.

F. Iferves numerous, 50 pairs or so.

2. elastica, Roxb. India Rubber Pi^nt. Figs. 818,
820, Lvs. 3-12 in. long, shining, leathery, oblong to
elliptic, with an abrupt, dull point; nei'ves parallel, run-

ning at nearly right angles
from midrib to margin: fr.

in pairs, sessile, in axils of
fallen lvs., covered at first

by a hooded involucre, when
ripe greenish yellow, M in.

long. Damp forests of trop.

Asia. G.F. 2:54:7. — Becomes
100 ft. high in tropics, but
becomes unsightly under
glass at 8 or 10 ft. Cult,
plants mostly have a single
stem, but there is a growing
demand for compact and
branching plants. Var. va-
riegata {var. aurea, Hort.

)

is much less popular. Lvs.
creamy white or yellow near
the edges. J. D. Eisele says
it is liable to fungous dis-

eases. This species is also

grown South as a shade tree.

The nervation is very char-
acteristic. So, also, is the
handsome rosy sheath which
incloses the young lvs., and
which soon drops off. This
is regarded as a stipule of
exceptionally great size.

FF, lierves about S 2}<^'ifS.

.3. erecta, Thunb. Extra-
ordinarily variable : shrub
to small tree, glabrous, pu-
bescent, or almost strigose :

Ivs. broadly ovate, obovate
or elliptic (lanceolate invar.
Sieboldii ) , entire or with
here and there a lobe, or
rather coarselydentate above
the middle : fr. single or in

pairs, peduncled or subses-
sile, and either globose and
not stalked or pear-shaped
and long - stalked. Hima-

layas. China, Japan. B.M. 7550 (where the lvs. look
rather leathery). Procurable through dealers in Japa-
nese plants.

FFF. JS'erves about 3 pairs.

4. macrocarpa, Wight. Becomes a large, climbing
tree: lvs. 5 in. long, membranous, broadly ovate; peti-

ole '2-2}4 in. long: fr. 1-2M in- thick, spotted, globose, in

cauline clusters. India. — This name was once adv. by
John Saul, who spoke of the plant as a shrub with
leathery lvs.

EE. I/vs. deeply lobedj not merely wavy.

5. quercifdlia, Roxb. The oak-leaved form is the typi-

cal one, but King includes F. humilis, Roxb,, in which
the lvs. are serrate or nearly entire and not lobed. Lvs.
2-5 in. long, "thickly membranous;" nerves 5-7-pairs;
petiole >2-l in. long: fr. in axillary pairs, egg- or pea-
shaped. Burma, Malaya, where it is a shrub, often
creeping or decumbent. L.B.C. 16:1540 (fruiting soon
after importation, when 2 ft. high ) . Adv. 1895 by Pitcher
and Manda. Voss refers this, with many other syno-
nyms, to F. lieteropJiylla.

DD. FoliaOe variegated.

6. Parc61U, Veitch. L\|s. thin, membranous, light

green, mottled with creanl-white, more or less in the

818. Leaf of Rubber Plant,
showing venation. ir

.

elastica (X^)-

manner of mosaic, oblong-oval, acuminate, dentate.
Islandsof Pacific. F.S. 22:2273. P.M. 1874: 124. -Int. by
Veitch about 1874. A warmhouse shrubby plant; prob-
ably the most popular of the variegated forms of Ficus.
J. D. Eisele says it is readily prop, by cuttings of half-
ripened wood placed in sand in brisk bottom heat Also
cult, in S. Calif., where it bears tricolored fr.

CO. Cuder surface of young lvs. rusty.

7. rubiginosa, Desf. (F. austrdlis, Willd.). Lvs.
leathery, rounded or cordate at base, notched at tip: fr.

mostly in pairs, globular, 5-G lines thick, usually warty.
Australia, where it thro'vs out aerial roots like the
Banyan Tree. B.M. 2939.— The rusty color is a beauti-
ful feature. Voss considers this a form of F, elastica.

BB. Habit climbing or trailing.

c. Form, of lvs. ovate, obtuse, unequally heart-sliaped
at base.

8. pumilaf Linn. {F. stipuld.ta, Thunb. F. repens,
Hort., not Rottl.). Creeping Fig. Fig. 819. Pros-
trate or climbing shrub, clinging close to conserva-
tory walls and then flattened. Lvs. more or less
2-ranked, on very short petioles, ovate, obtuse, en-
tire or slightly wavy, rounded or cordate at the base,
often unequally; veins prominent below. Japan, China,
Australia. B.M. 6657. R.H. 1891:448. G.C. II. 14:560,

561, 717. Var. mimma {F. minima, Hort.) has smaller
lvs. The species is sometimes used for hanging baskets.

CO. Form of lvs. oblong-acuminate, slightly notched at

base.

9. radicans, Desf. Garden plant, with green, oblong-
acuminate lvs. and trailing habit. Imperfectly known.
Habitat unknown. Var. variegata, Hort. W. BiilL, has
lvs. irregularly marked with creamy white, the variega-
tion beginning at the margin. G.C. III. 22:185. A.G,
19:527. "int. 1897.

AAA. Cult, outdoors in southern Fla. and Calif, for

shade, etc., hence often tall trues.

B. Arrangement of lvs. usually opposite.

10. hispida, Linn, f, (F. opposififdlia, 'Willd.). Shrub
or small tree: Ivs. entire or toothed: fr. clustered on
old wood or leafy branches, hispid, yellowish. Asia,
Trop. Australia.

BB. Arrangement of lvs. alter'nate.

c. Texture of lvs. membranous, not leathery.

D. Xcs. tapering to a point ; base entire^ obtuse.

11. glomerata, Roxb. Cluster Fig. Lvs. 4-7 in.

long ; nerves 4-6 pairs: fr. clustered on leafless, scaly
branches, pear- or top-shaped, IM in. thick, reddish.
India, Burma. —"A quick-growing, evergreen sliade

txQe."—Beasoner. "A dense shade tree: lvs. have a
peculiar metallic luster: small fruits, much relished by
cattle and children."— i''ra«cesc?ii.

DD. Lvs. with an abrupt, short, acuminate aptex ; base
notched.

12. infectoria, Roxb. Lvs. 3M-5 in. long ; nerves .5-7

pairs : fr. in axillary pairs, sessile, globose, J4 in. thick,

whitish, flushed and dotted. Trop. Asia. Malaya.—
Grows 60 ft. high, and is one of the i3est shade trees.

cc. Texture of lvs. leathery, not membranous

,

D. Under surface of lvs. rusty.

13. rubiginosa, Desf. Described at No. 7.

DD. Under surface of lvs. not rusty.

E. Stipules very large, rosy, inclosing the young lvs.

when young and falling off afterwards.

14. elastica, Roxb. Described at No. 2.

15. macrophylla, Desf. Moreton Bay Fig. Lvs.

G-10 in. long, 3-4 in. wide : stipules 2^ in. long : fr.

nearly globular, 9-12 lines thick, axillary, in 3's or 4's,

on short, thick peduncles. Austral.—Much planted in
southern and middle California, where, however, it does
not perfect seed. F. von Mueller says it is perhaps the
grandest of Australian avenue trees.

EE. Stipules not exceptionally large and not rosy or

deciduous.



584 FICUS FICUS

F. Young Jvs. denselij covered with wool heneatli.

10. Pfi,lmeri, Watson. Tree, 8-12 ft. high, branching
near the ground : Ivs. 3 in. long, 2-2J^ in. wide

;
petiole

1 in. long : fr. in pairs, axillary, globose. M in. thick.

Discovered on San Pedro Martin Island, northwestern
Mexico, 1887. — Perhaps the best adapted to severely hot
and dry places. Franceschi says it attains 30 ft.

FF. Young Ivs. not woolty.

G. Base of Ivs. narrowed.

H. Stipules glahrous.

17. retiisa, Linn. {F. nitida, Thunb., and Hort., not
Blume). Lvs. 2-4 in. long; nerves 5 or 6 pairs; petiole

3-6 lines long: fr. sessile, in pairs, axillary, 4 lines thick,

yellow or reddish. Trop. Asia, Malaya. —A large ever-

green tree with a few aerial roots.

18. aiirea, Nutt. Branches pale, smooth, furrowed :

lvs. 3-4 in. long, smooth, oblong, entii'e, narrowed but
obtuse at each end, stout-petioled : fr. orange-yellow,
globose, 4 lines thick. S. Fla. — Reasoner says it is a

handsome decorative plant for the florist, and that it

grows 60 ft. high. Chapman describes it as a small tree;

he says nothing about stipules. Tender in Santa Bar-
bara.

HH. Stipules not glabrous.

19. indica* Linn. Not the Banyan Tree. Glabrous
throughout, except stipules: lvs, 4-7 in. long ; nerves
about 4-6 pairs, not very prominent

;
petiole 4-12 lines

long ; stipules 6-9 lines long : fr. in crowded pairs, ses-

sile, globose, smooth, yellowish red, 4 lines thick. Trop.
Asia, Malaya. — This species is greatly confused in

botanical literature with F. Benghalensis, but F. In-
dica does not take root from its branches, as does the
Banyan Tree. In recent writings F. Indica is often
given as a synonym of F. Benghalensis, but the dis-

tinctions here given are those made by King, in Flora
British India 5: 499 (1890). Tree grows 50 ft. high.

GG. Base of lvs. rounded.

H. Iferves about 5 pairs : lvs. 4-8 in. long.

20. BenghaUnsis, Linn. Banyan Tree. Also written
Bengalensiii. Young parts softly pubescent : nerves
prominent; petiole 6-18 lines long; stipules 9-12 lines
long : fr. in pairs, sessile, globose, puberulous, red,

819. The Creeping Fig on a conservatory wall.

Ficus pumila, better known as F. repens or F. stipulata.

about the size of a small cherry. Trop. Africa, India.—
A tree, 70-100 ft. high, rooting from the branches, thus
forming accessory trunks and extending the growth of
the tree indefinitely. For an explanation of the confu-
sion between Benghalensis and Indica, see Hooker's
Flora Brit. India 5:499, 500.

HH. Nerves about S pairs : lvs. 414.-7 x 3-4}4. in. long.

21. religidsa, Linn. Peepul Tree of the Hindoos.
Petiole 3-4 in. long ; stipules minute : fr. in axillary
pairs, sessile, dark purple, ^ in. thick. India, Gn. l,p.
435.— Grows 100 ft. high, and the lvs., suspended on
their long, flexible petioles, rustle in the slightest breeze.

F. Afzelii, G. Don, is aplan-tfrom S. Afr., never described by
Don. The plant in the trade is said to be F. eriobotroides.
Once advertised for indoor ornament by Pitclier & Manda.—
F. carnosa, Hort. Advertised 1895 by Pitflier & Manda for in-

doors.

—

F. Vhauvieril, Hort. In Europe this is said to be sec-

ond only to F. elastica. Francesohi says it has broader and
more oval lvs., and comes from New Caledonia, where it attains
60 ft. J. D. Eisele says that it has oval lvs. with creamy wliito
veins, is strong-growing, and should be valuable for subtropicul
gardening.— F. Cobperi-, Hort., is cult, indoors from trop. Amer.
Advertised 1895 by Pitcher & Manda.— i^^. Cunninghami is a
new species of great size, producing aerial roots ; introduced
by California Experiment Station, and recommended by Rea-
soner Bros, for house eiUture in the South. Presumably
from Austral.— J^. eriobotroides, Kunth& Bouch6. Habitat un-
known. See F. Afzelii.—i^. falcdta, Miq., is cult, but not ad-
vertised. A creeper with lvs. often of 2 forms, leathery, tes-

selately dotted and colored beneath. It is a form of F. punc-
tata, with lvs. oblong or subrhomboid, obtuse, not tapering be-
low. India. BeforeNo. 8 in the key.—i^. lucida, Dryand. From
India, but not described in Flora of British India. Advertised
1893 by John Saul for indoors.

—

F. princeps, Kunth & Bouehe.
Braz. Cult, by Franceschi, who says it grows 60 ft. high and has
magnificent foliage, which is bronze and copper-colored when
young.— i^. pyrifblia may be F. Benjaraina. erecta, Foutanesii
or rubra. The name is advertised by Yokohama Nursery Co.,
who also advertise F. erecta. "^^ jj^

Ficus elastica, or the Rubber Plant as it is known
all over this country, is perhaps the most popular and
satisfactory house plant that has ever been cultivated.
It is a plant for the million. Some florists have several
houses especially devoted to the propagation and culti-
vation of this tough and thrifty plant. There are also
thousands upon thousands of young plants or rooted
cuttings from thumb-pots imported into this country,
especially from Belgium and Holland, for marketing
every spring. It is estimated that from 75,000 to 80,000
Rubber Plants were sold in America during the last
year. There are several varieties of the Rubber Plant, but
the true Ficus elastica is the best, both for growing
and for selling. It can be easily told from the smaller-
leaved variety, which is smaller and lighter colored in all

its parts, the stem being smoother, and the sheath that
covers the young leaves lacking the brown tint, which
often runs into a bright and beautiful Indian i-ed.

The method of i^ropagating now popular in America
employs old, bushy stock-plants, either in pots or tubs,
or planted out into a bed where the night temperature
can be kept from 60° to 75° F. As soon as the young
shoots are 5-0 in. long they are operated upon. An in-

cision is made at the place where it is intended to root
the young plant, cutting upward on a slant midway be-
tween two eyes, making the cut anywhere from 1-2 in.

long, according to the thickness and length of the young
shoot or branch. A small wedge, as a piece of match,
is then inserted to keep the cut open. A large handful of
clean, damp, well prepared moss is then placed around
the branch to cover the cut and is tied moderately
firm with twine or raffia. Some use a small piece oi"

charcoal for a wedge in the cut; others coat the two"
cuts with a mixture of charcoal dust and lime. The lat-

ter practice, in the opinion of the writer, is beneficial in
that it expedites the callusing of the cuts and the root-

ing of the young plant after being cut and mossed. The
moss should be kept constantly moist, and the higher
the temperature, within reasonable limits, the quicker
the rooting process goes on. The roots of the ^-^oung

plant usually appear on the outside of the oval-shaped
bunch of moss. A complete cut can then be made below
the moss and the young plant potted. The smaller the
pot at first the better. The leaves of the young plants
should be tied up in order that they may not be in-

jured by coming in contact with one another or by lying
flat on the pots. The young plants now require a gentle
bottom heat and frequent syringing. — a dozen times on
clear days. As soon as the young plants are taken from
the stock -plant, a little wax should be put on the end of
the cut to prevent the milky sap from escaping. The
best time of the year to propagate and root Ficus is from
the first of January to May. The European growers
never start much before the Christmas holidays; and
from then until spring they make all their cuttings.
The older method of propagating Rubber Plants is

still the favorite one abroad; it employs single-eye cut-
tings. Sometimes, if the branches are very thick, only
one-half the stem is taken with the eye and a single
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leaf, the leaf being curled up and tied with raffia, and
the small piece with the eye set into the propagating
bed. This is a bed of sharp sand, or sometimes of sand
and chopped sphagnum moss or fine cocoa-fiber. Fre-
quently the single-eye cuttings are put at once into the
smallest sized thumb-pot, with a mixture of very finely

ground potsherd and charcoal filling about one-half the
pot, and either soil or sand for the balance. A small
stick is used to hold the leaf upright. These pots are
plunged into the propagating benches in either sand,

820. Ficus elastica, the Rubber Plant of florists,

moss or fiber, and a steady bottom heat of from 75° to 80°

is applied and kept up until the plants are rooted. As
a rule, such beds are inclosed in a glasshouse, in or-

der to keep about them close, warm and moist atmos-
phere. Only ventilation enough to permit the moisture
caused by the evaporation to escape is allowed on these
beds. In this country, propagation by the first described
method can be continued nearly all the year round.
From experience of both methods, the writer can say
that the top-cutting and mossing process is better by far,

especially where plenty of stock plants can be main-
tained.
After being shifted from the smaller sized pots into

3- or 4-in. pots, the young plants will stand a great deal
of liquid manure as soon as they are rooted throiigh or
become somewhat pot-bound. Many propagators plant
out the young plants from 3- and 4-in. pots into cold-
frames after the middle of May, or when all danger of
night frost is past. They do very well in the bright,
hot, open sun, but must receive plenty of water. After
being planted out in frames, they should be potted not
l^ter than September, and for early marketing as early
as in August. The plan of planting out and potting in
the later part of summer or early autumn is a very prac-
ticable one, as the plants do not suffer so much from the
severe heat during the summer. jj^ j^^ Siebrecht
Within recent years a much-branched or tree-shaped

style of Rubber Plant has attained a considerable de-
gree of popularity. It is possible to produce such a
plant by topping it at any desired height while it is in
a free growing condition. However, the best shaped
plants are obtained only by natural branching. In order
to induce Rubber Plants to branch freely without the
intervention of topping, it is necessary to keep the
plants dry and cool for two or three months in the
spring, in order to get them thoroughly rested. Then
plant them in a frame or in open ground that has been

highly fertilized, and give plenty of water. When the
plants start into growth they will be inclined to "break;"
that is, to make branches from the axils of many of the
leaves all along the stem. By this method handsome,
tree-shaped specimens of the Rubber Plant may be
secured by the following autumn. -^ j^ Hakris

FIG is Ficus Carica, a native of Asia. See Ficus.
It is a warm-temperate fruit, although it will stand 10
to 20 degrees of frost under favorable conditions. It

was early introduced into North America, but excepting
on the Pacific coast it has never been more than an
amateur fruit. It has been known to fruit in the open in
Michigan without other protection than a high board
fence inclosure, but usually if grown north of Phila-
delphia the plants are lifted in early November, with
good balls of earth, kept in a dryish cellar over winter,
and planted out the next spring. From Philadelphia to
theCarolinastheymay be bent to the ground and covered
with earth or pine boughs. The fruit is borne on the
young wood, and often on young trees. This fruit is

really a hollow pear-shaped receptacle with many mi-
nute seeds (botanically fruits) on the inside ; it grows
like a branch from the side of the shoot. Inferior, run-
wild forms are frequent in the southern states, where
they are sometimes called "old man and woman" by the
negroes. Figs may be grown under glass, being planted
permanently in a border after the manner of hothouse
grapes. They usually bear better if the branches are
trained more or less horizontally. Two or more crops
may be expected in one year under glass. Eastern nur-
serymen sell Fig trees. As early as 1833 Kenrick ("New
American Orchardist") described 23 varieties. Popular
varieties for amateur cultivation in the east are Turkey,
White Genoa, Black and Brown Ischia. In order to fa-

cilitate the ripening of the fruit in cool climates or un-
der glass, it is a custom to dress the surface of the
nearly full grown Figs with sweet oil. As a dessert
fruit Figs are usually eaten in the fresh state, in which
condition they are scarcely known to people in cool cli-

mates. They are also cooked. The commercial Fig is

the dried fruit.

The Fig is propagated very easily from hardwood cut-
tings, as grapes are. Take cuttings in the fall, cutting
just below a bud. If wood is scarce, single-eye cuttings
may be used, being started preferably in a frame.
From cuttings, bearing plants may be expected in 2 to 4

years. New varieties are obtained from seeds.
Various fruit books give directions for the growing of

Figs. Publications in California and of the United
States Department of Agriculture discuss them. But
the only independent American writing seems to be
James T. Worthington's "Manual of Pig Culture in the
Northern and Middle States," Chillicothe, Ohio, 1869.

Although regularly copyrighted, it is a pamphlet of only
10 pages. It recommends the laying-down of the trees
in late fall and covering them with earth. This practice
gave better results than covering with other material,

or carrying the trees over winter in cellars, either in

tubs or transplanted from the open.
Incident to the commercial cultivation of Figs in Cali-

fornia, there has been much discussion of the necessity
of caprification or fertilization by means of the Fig wasp.
The necessity for caprification, as well as the nature of
the process, was first established by Dr. Gustav Eisen;
see "Biological Studies on Figs, Caprifigs and Caprifica-

tion" {Proc. Cal. Acad. Sci. Ser. 2, Vol. V. 1896). In this

paper Dr. Eisen demonstrates for the first time that there
are three distinct classes of edible Figs, those which
here have been termed Smyrniaca, Hortensis and Inter-

media, and that some of these required caprification and
others not. Another point established by him was that
caprification was entirely a process of pollination, and
not due to the sting of the Fig insects, as had been
previously held by certain investigators. In this and
other Fig work, the United States Department of Agri-
culture has taken an active part. Dr. Howard, U. S.

Entomologist, has done much towards introducing the
wasp. As early as 1890, H. E. Van Deman, then U. S.

Pomologist, introduced a few cuttings of the Smyrna
Fig and large quantities of the Capri, and these were
distributed in the Fig-growing sections of the country.
The Smyrna Fig was first hand-poUinated in 1891 by
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Dr. Eisen at Niles, Calif. The wasp was introduced
several tiraes without success, but the Department of
Agriculture took hold of the matter in 1898, and in 1890

succeeded in establishing the insect (sent from Algeria
by Mr. Swingle) in Mr. Roeding's orchard at Fresno, Calif.

For further notes on Figs, see Bulletin No. 5, Division
of Pomology, U. S. Dept. of Agric, by Gustav Eisen
(1897), Bulletin 20, new series, Division of Entomology,
Dept. of Agric, and various California writings. A re-

cent full account of Smyrna Pigs, by J. Burtt Davy, is

in the Pacific Rural Press, Nov. 25, 1899. l_ jj. B.

Fig Culture in the Carolinas. — Enthusiasm in re-

gard to Fig culture in the eastern part of the country
has been very much dampened by the two or three
severe winter spells of late years. Several methods of
winter protection have been tried. A plan, which was so
successful in northern Maryland, of bending them down
and mounding with earth, will not do in North Caro-
lina and southward. If the soil froze up and remained
frozen, as it does in northern Maryland, it would be all

right. But here there is more warm than cold weather
in winter, and during the warm and wet spells the
buried branches simply rot, and are worse off in the
spring than those to which no protection is given. In
normal winters most varieties of Figs get along very
well without protection, but when the mercury drops to

IC^ or 12° above zero, even if the wood escapes, the
early crop is destroyed. When the trees are branched
in bush form from the ground, the best protection here
is to bend them down to the ground and cover thickly
with green pine boughs. If in standard shape and
kept pruned so, the best method of all is to thatch the
entire tree with corn stalks and broom sedge, placing a
thick layer of corn stalks upright around the body of

the trees, and tying them in closely at the top and bank-
ing the earth up against the butts, and then to thatch
every limb separately with broom sedge, tying as we go.
The trees come out in better shape from this than from
any other mode of protection. There is a great deal of
difference in the natural hardiness of the different va-
rieties. The Celestial is one of the hardiest. Doree
Narbus is reputed the hardiest in California, but was
killed outright here. Next to Celestial conies the
Brown Turkey, the Brunswick and Pegustrata. Adria-
tic is too tender to be of any use in North Carolina.
Station Smyrna, from the California Station, seems to be
almost as hardy as the Celestial. A few years ago
Brown Turkey Pigs were plentiful in the Raleigh mar-
ket at 75 cts. per bushel, but for two or three years past
hardly any have been offered. ^^ p_ Massey.

Fig in California.—The Fig, anativeof southwestern
Asia, is one of the most ancient, beautiful and valuable of
all fruit trees, and its more general culture in suitable dis-

tricts of the United States is much to be desired. There
are several recognized botanical varieties of the Fig (Fi-
cus Carica), of which the following can be noted : (1)
Ficus Carica, var. sylvestri.'i, the wild Fig of Asia Mi-
nor, commonly called the Capri Fig. The fruit of this
kind is not edible, but the little Fig wasp [BlastopJiaga
j^se^nes) breeds therein. (2) Ficus Carica, Yav. Smyr-
niaca, the true Smyrna Fig, which does not mature its

fruit unless the flowers are cross-pollinated by hand or
by the friendly agency of the Blastophaga, which polli-

nating is termed caprification. (3) Ficics Carica, yq-t.

horten.iis , the common Pig of gardens and orchards.

(4) Fiats Carica, Yar. intermedia, a type of Fig which
matures one crop, but needs cross-pollination for the
main, or second crop.
The last three of the above four botanical varieties of

Figs, especially the third, have become the parents of
many horticultural forms. The best drying Figs of com-
merce belong to the second class, Smyrniaca, while
nearly all of the fine table and preserving sorts are va-
rieties of horteusis. Nearly all cultivated varieties of
Figs yield three crops, more or less distinct according to

the variety, the location and the season. The second
crop is the important one, but the first crop in some va-
rieties is much esteemed for table use. Ripe Pigs can
be gathered in many California Fig orchards from late

in July until rains and frost destroy the fruit.

Pigs have been grown on the Pacific coast for much
more than a century. Trees were probably at Loreto

Mission, Lower California, before 1710, and reached the
Alta California Missions soon after their establishment.
Vancouver found Pig trees at Santa Clara in 1792. At
the present time the Pig is cultivated in almost all parts
of the state of California. The tree stands a range of
temperature of from 18° to 120° Fahr., and the only por-
tions of California really unsuited to its growth are cer-
tain cold or foggy districts. In the drier parts of the
state it needs irrigation, as do other fruit trees. Some
of the old Pig trees in California are of immense size.

821. White Adriatic Fig

It is not uncommon to see trees with trunks cf more
than 2 feet in diameter. One tree in Stanislaus
county is GO feet in height, covers a circle 70 feet across,
and has a trunk that girths 9 feet. The great Banyan-
like Pig tree at General Bidwell's, Butte county, illus-

trated in the Century Magazine for October, 1892, has
trailing or descending branches, which have taken root
at many places, and the whole group now covers a cir-

cle more than 150 feet in diameter.
Varieties. — There are many horticultural varieties of

the Fig, probably not less than 150 distinct sorts in cul-
tivation under innumerable synonyms. Their classifica-

tion is by shape, color of skin and color of flesh. The
shape is round or turbinate in some sorts

;
pyriform or

obovate in others. The skin varies in color in different
varieties from green, through pale yellow, buff, light
brown, reddish brown and purple, to black. The flesh is

almost white, opaline, or various shades of red ; it can
be described as melting, spicy, .juicy, coarse or even drj'

in a few old sorts which seem but a few removes from,

the wild. The size varies from sorts hardly as large as
a green-gage plum to others that sometimes weigh 4 or
5 ounces apiece. The Fig most often planted in Cali-

fornia came from the old Missions, and is known as
California Black, a hardy and very productive sort.

Properly dried it is an excellent Fig, but the dark color
renders it less marketable than the white varieties. It

is a very popular table Fig. The white Pig most gen-
erally planted in California is the so-called "White Ad-
riatic," which is the "Grosse Verte" of Prance and the
"Nebian"of Hogg. The best dried Pigs j^et produced
commercially in California are of this variety, which
does not need caprification. There is a large and in-

creasing demand for California dried Figs, which are
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not yet equal in quality to the Smyrna product, but can
be sold at a lower price.

The following: 25 varieties of Fig are now freely cul-

tivated in California, and extensively grown by the
nurseries : Adriatic (Grosse Verte), Agen, Angelique,
Black Ischia, Black Marseilles (Black Provence or Re-
culver), Bourjassote Blanc, Brown Turkey, Brunswick,
California Black, Capri, Celeste (Celestine), Col di Sig-
nora Nero, Drap d'Or, Du Roi, Grossale, Ladaro, Negro
Largo, Ronde Noire, Ronde Violette Hative, Royal
Vineyard, San Pedro, Smyrna, White Genoa (Grosse
Marseilles), White Ischia, White Marseilles (Petite
Marseilles). The California Experiment Station has
grown at various places the above 25 varieties, and, in
addition, about 35 others, thus testing a collection of
some 60 sorts, and these have been widely distributed
for 6 or 8 years. The list includes Abondance Precoce,
Briauzola, Black Brogiatto, Bellona, Bordeaux, Brown
Ischia, Dalmatian, Doree Narbus, Rocardi, Rubrado,
Verdal Longe, 3 varieties of Smyrna, Osborne Prolific,

Pastiliere and an especiall}' fine variety, Hirta du Ja-
pon, a mediiim-sized, turbinate, dark purple Fig with
yellowish white flesh and high quality. This last named
variety, with Angelique, Early Violet, Brown Turkey
and a few others, is excellent for house culture or forc-

ing. The best sources in France, Spain and Italy have
been drawn upon for the various importations of Figs
upon which these collections are based.

Acreage.—Ahout 5,000 acres of land in California
have been planted in Pigs, mostly in small tracts sel-

dom exceeding 20 acres. The leading Fig counties, as
far as area is concerned, are Los Angeles, Santa Bar
bara, San Bernardino, Butte and Fresno, but the
counties of Alameda, Santa Clara, Solano, Sacramento,
Stanislaus, San Joaquin, Placer, Yuba, El Dorado and
Shasta contain some of the finest groves and specimen
trees.

The Smyrna Figs.—After many attempts, the true
Smyrna Figs were introduced on quite an extensive
scale by the San Francisco Bulletin in 1882, by the late

James Shinn, and by George Roeding, of Fresno. From
these different importations, California became well
stocked with both the Capri and Smyrniaca types. The
Fig wasp was obtained in July, 1891, by James Shinn,
but the locality was unsuited to its propagation. It

was again introduced at various times by the United
States Department of Agriculture and by Mr. Roeding,
until it now seems to be fairly well established at

Fresno. The Smyrna Fig was first hand-pollinated in
1891 at Niles and also for several seasons at Fresno,
producing Figs which when dried were of superior
quality. In 1899 Mr. Roeding's Smyrna Figs, caprifled

by the little Fig wasp, bore a Fig crop. Several large
orchards of the true Smyrna Figs, in various varieties,

and many Capri Fig trees are ready for colonies of this
useful Blastophaga, and it is hoped that a new industry
can now be developed in various parts of California.
Propagation. — The Fig grows very readily from cut-

tings. Use well ripened wood of the previous season's
growth, cut at the ,ioint, and give them the same treat-

ment required for grape cuttings. They will even grow
from single-eye cuttings. Bottom heat is not necessary
in California, where the cuttings are set in the nursery
in December or January, and are ready for the orchard
in a year. In the eastern states, winter-made cut-
tings can be started with bottom heat, or in the
open air in April.
Budding is best done by the annular or ring

method so useful for the chestnut and walnut. /*

The Fig can be cleft-grafted, say in February in ,' «

California, but extreme care must be taken to ||t^(lS
exclude the air. Seedlings are easily grown from t-l^ w w
the fertile seeds of the imported Smyrna Figs,
and from the few fertile seeds occasionally ap-
pearing in common varieties.

Planting, Oultare, etc.— The Pig tree in Cali-
fornia requires much space, hence it is used as
an avenue tree, or if in orchard form other trees
are set between, to be afterwards removed. In good soil

Fig trees, like walnuts, should finally stand not less
than 40 feet apart.

Little pruning is required for the Fig. Trees grown
for table Pigs are headed low, about 18 inches from the

ground, to facilitate picking. Trees grown for drying
Pigs are headed higher, so that the ground can better

be kept smooth and clean, for the Figs are usually al-

lowed to ripen and fall. Cultivation is necessary until

the trees completely shade the ground.
Pigs begin to bear early in California, often the sec-

ond or third year. Some trees prove barren, or very
poor bearers, and must be replaced by others. Cuttings
for propagation should always be taken from well-ma-
tured wood of bearing trees. The tree appears to be as

long-lived as the olive, has very few insect enemies, and
is not subject to disease. The fruit in some districts in

some .seasons ferments on the trees ("Fig-sour"). This
sometimes seems to come from over irrigation, some-
times from lack of vitality, and more often occurs with
very Juicy and tender varieties.

Caprlfication. — The problems connected with Fig
capi-ification have long been discussed, and the neces-
sity for the process has been strenuously denied by many
writers. But there is no doubt that Pigs of the true
Smyrna type cast their Figs unless caprified, for old
trees are now growing in California and bear no crop.

Cases otherwise reported prove to be of some different,

or horteyisis, variety. Fig caprlfication has been dis-

cussed in various papers in the publications of the State
Board of Horticulture, by Dr. Eisen and others, in the
publications of the Divisions of Pomology and Ento-
mology, at Washington, and by W. T. Swingle in Science,
October 20, 1899.

The true Smyrna Pigs, which are of several varieties,

and doubtless capable of much improvement, yield two
crops, the first of which fails, because no pollen is then
obtainable from the wild or Capri trees. Both earlier

and later varieties of wild Figs than ive now have are
needed by horticulturists. The wild Fig now produces
three crops, but only one is useful for caprlfication ; the
others are barren of pollen, but are necessary to main-
tain the Fig wasp. Only 30 Capri Pigs are needed to

caprify a large Pig tree, so abundant are the insects and
the pollen in good seasons, and one tree of the wild Pig is

sufficient for one hundred Smyrna trees. The male of the
Fig wasp is without wings, but the female has wings
and saw-like mandibles; she cuts her way through scales

which interlock over the apex of the half grown Smyrna
Fig. She loses her wings in entering, dies in the Pig,
and is absorbed by the vegetable cells ; if her eggs are

deposited they also perish, and the continuance of the
species depends upon those individuals that remain upon
the wild Pig trees. The whole story is one of the most
interesting known to entomologists.
Fig-drying in California (Fig. 822). — The foreign

methods so far as tested in California are not practi-

cable under labor conditions, and not entirely satisfac-

tory in any case. Some growers let Pigs fall from the
trees, picking such as shrivel on the trees without
dropping ; others let all the Figs fall. Picking is best
with the finer sorts. Allow the Pigs to shrivel on the
trees; pick with great care, place on slat trays, bloom-
end down, and subject
to sulphur fumes, if ^3
bleaching is desired. ^.^-

"^

Expose to the sun
, *&^^^^|^^ //// //|

turn the fruit 0% er m »^^^^^^^^g£S4 ', / InJl,

an hour or so and the

822. Young Fig tree, and Fis-drying in open air. California.

next day begin to "Pig-pull," or press each Pig between
the fingers to keep it from "drying hard." In 4 or 5 days
the Figs can be placed in the shade, and in a day or two
"dipped" in boiling water, to further reduce the coarse-
ness of the skin, close the pores and color the fruit.
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Subsequent sweating and "processing" vary mucli as
with prunes, raisins and otlier dried fruits. Exceeding
care, cleanliness and long experience are all-important in
the production of a high-grade article.

The dried Fig crop of California is large, and increas-
ing. In 1886 the total product was but 100,000 pounds.
In the 5 years ending with 1899 it was 14,945,000 pounds,
an average of 2,989,000 pounds per annum. White
Adriatic, Black Californian and to a small extent White
Marseilles were the varieties producing this amount.

Culture in the eastern sfafes. —The culture of the
Fig in tlie northern and middle parrs of the United
States is extremely interesting, but is essentially dif-

ferent from California methods, or even from those pre-
vailing in the southern states. The tree is not hardy
enough to endure the climate excepting when grown as
a bush, and protected in winter, usually by covering it

with several inches of soil. In the southern middle
states a heavy covering of straw or of evergreen
branches is often sufficient. The first crop of fruit is all

that can usually be expected in the extreme north ; the
second crop sometimes ripens in the middle states.

South of Virginia, many varieties of Fig are readily
grown in the open ground. The experiments of Berck-
mans, Massey, Normand, Reasoner and others plainly
show that the Fig is well adapted to a large area of the
southern states, but chiefly for table use— not for drying,
which seems to require a less moist summer atmos-
phere. The Fig cannot be carried far to market in a
fresh state, and therefore its extended cultivation to

supply local demands will long be profitable. Even in

California the fruit markets are with difftciilty kept
supplied, and many large towns seldom have fresh Figs
on the stands. Charles H. Shinn.

FIG. Adam's F, is Musa paradisiaca. BarbaryF.,
Opuntla vulgaris. Devil's F., Argemone Mexieana

.

Hottentot's F,, 3lesemhryanthemum ediile. Indian F.,

Opuntia vulgaris. KegF,, Diospyros Kaki. Fharaoll's
F., Sycomorus antiguorum.

FIGr-MARIGOLD. 3Iesembryanthemum.

FILAGO Germanica, the Cotton Rose, is a cot-

tony annual plant somewhat like Leontopodium, which
is now and then collected by tourists and dyed like im-
mortelles. It was called Herba impia by the old herbal-
ists, because a new generation of clustered heads rises

out of the parent cluster as if undutifully exalting
itself. Fully described in botanies.

FILBERT. Old World species of Corylus.

FILIPfiNDULA. See Ulmaria.

FINGER GRASS. Species of Chloris and Panicum.

FIORIN, Agrostis stolonifera and alba.

FIR should not be used to mean anything outside
the genus Abies, but popularly it includes many trees
known to nurserymen and others as Picea. Fir is- also

used loosely and inaccurately to include conifers of
other genera.

FIRE-CRACKER, FLORAL. See Brevoortia.

FIRE-ON-THE-MOUNTAIN. Euphorbia hetero-
phylla.

FIRE-PINK. Silene Virginica.

FIRE-PLANT is Euphorbia heterophylla

.

FIRE-WEED. Epilobium angiistifolium and Erech-
tltes hieracifoJia.

FISH- GRASS. See Cabomba.

FITTONIA (Elizabeth and Sarah Mary Fltton, authors
of "Conversations on Botany," and friends of Robert
Brown). Acanthdeece. Three species of low-growing
Peruvian herbaceous perennials, valued for the brilliant

variegation made by red or white venation of their large,

heart-shaped Ivs. Fls. borne singly in the axils of the
overlapping bracts, which form a peduncled, terminal

spike; calyx segments linear-bristly; corolla tube slen-
der ; lip long, narrow, shortly lobed at the apex.
Fittonia argyroneura (Fig. 823) and F. Verschaffeltii

are among the showiest and most satisfactory of tropical

trailing plants that are grown for their foliage. Heat,
moisture and shade are the main factors in their cul-

ture. They are standard plants in all the finer collec-

tions, and require a closer atmosphere than that of the
ordinary living I'oom. They are chiefly grown in wide,
shallow pans on wire frames filled with moss and peat,
some sand, and a little very finely rotted manure.

Fittonia areyroneura (X3^).

They can be trusted with the most conspicuous position,
as they are always on dress parade. They look well on
a corner, with the pan tilted up somewhat so that some
of the foliage may hang down. It is a good plan to
place the pan on a small inverted saucer in a large sau-
cer of water chiefly for the sake of a continuous supply
of moisture, but also to foil the slugs, which are about
the only enemies of these fine plants. A fine, large speci-
men can be quickly and easily secured by the use of a
number of small plants. As fast as they grow they can
be pegged down in their porous rooting medium. If a
specimen has to be neglected for a long while it can be
quickly renewed by covering with a little soil the bare
portions of stem and pegging them down.

Fittonias are also amongst the finest elements in
"pyramids" or mounds along with Philodendrum. Cis-
sus discolor, Episcea cupreata, Nephthytis and Selagi-
nellas. There is often a bare, unsightly space under
the benches that can be transformed into a tangle of
tropical creepers by the use of such plants. A board
can be placed slanting toward the walks and covered
with rotten stumps, chunks of peat, and moss for the
plants to run in. The open borders near the walks have
hardly good enough drainage. They can also be pegged
down in mossy coverings for tubs of palms, as they can.
stand unlimited watering. On the whole, they are ideal
plants for tropical conservatories, and it would be hard
to overstate their merits.

A. Habit erect: height lY^ ft.

gigant^a. Linden {(ryninostdchyum gigantHa, B-ort.).

Subshrubby, branching : stems reddish violet only be-
tween the joints, with 4 ranks of silky, white, erect
hairs : Ivs. opposite, elliptical, not notched at the base,
with 2 ranks of hairs, tapering more than in the other
species, dark, shining green ; veins carmine-red : fls.

pale, with a reddish brown band in the middle of the
side and upper lobes, and a dark yellow spot in the mid-
dle of the lower lip. R.H. 1869, p. 186. I.H. 16:611.

AA. Habit trailing : height about 6 in.

B. Veins red.

VerschafMtii, E. Coem. (Fittonia and Eranihemnm
rnbroneri'um and rubrovenosum, Hort. Eranthemnni
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nihro-venium, Veiteh. Gym^iosfachyum VerscJiaffeltii,

Lemaire). Lvs. ovate, notched at the base, dull green,

often yellowish, veined carmine. F.S. 15:1581. I.H.

10:372. Var. Pdarcei (F. and G. Pearcet, Hort.). L.vs.

light, bright green ; veins light, bright carmine ; under
surface somewhat glaucous. Var. Daveana {F. Ddve-
ana, Hort.). Once sold by J. Saul. "Foliage with light

center, bordered very dark green." More robust than
the type and with veins of stronger red.

B. V^eins white.

argyroneiira, E. Coem. Lvs. dark, shining green.

F.S. 16:16(54. Gn. 36, p. 527, and 2, p. 319. -The velveti-

ness of the upper surface of F. Verschaffeltil is due to

large, projecting epidermal cells with an apical nucleus.

Instead of these characteristic cells, F. argyronenra has
small cells and conical hairs, which are partitioned off

and have tubercles at the base.
Robert Shore and W. M.

FIVE-FINGER. Potentilla.

FLACOTJHTIA (Etienne de Flacourt, 1607-1660, Gen-
eral Director of the French East India Co., Governor of

Madagascar and author of a history of Madagascar).
Bixdceie. This genus contains a spiny hedge and fruit

plant called the Rambustan or Governor's Plum. It is

a dense-leaved plant with purple fruits, grown only in

S. Calif. The whole order, with its 29 genera and 160

species, contains no plants of garden value except a few
Azaras and Aberia Caffra, another tropical spiny hedge
and fruit plant. Lvs. short-stalked, toothed : fls. small,

dicecious, in small i-acemes or glomes ; sepals 4-5, scab-

like, ciliated, overlapping; petals none; stamens many;
styles 2 to many : ovary 2-5-celled : fr. a berry. In
Aberia the sepals scarcely overlap. F. Ramontchi,
L'H^rit., the Governor's Plum, comes from India,

Malaya and Madagascar.
F, Fraxceschi and W. M.

FLAG, Iris. Cat Tail F., Typha. Corn F., Gladiolus.

Sweet F., Acorns Calamus. Yellow F., Iris Pseud-
acorns.

FLAME-FLOWER. KnipJwfia aloides.

FLAX. As fiber plants are treat^ed only incidentally

in this work, the reader is referred to certain publica-

tions of the Department of Agriculture. Report No. 10

of the Office of Fiber Investigations contains 80 pages,
published in 1898. Farmers' Bulletin No. 27, published
1895, is a summary in 16 pages. Another summary may
be found in the Year Book for 1897. Flax is occasionally
cult, for ornament, and is therefore described under
Liunm.

FLAX, False, is Catnelina. New Zealand F., Phor-
niium tenax. Toad F., iinaria.

FLEABANE. JSrigeron.

FLEMlNGIA (John Fleming, Pres. Medical Board of
Bengal; author of "A Catalogue of Indian Medicinal
Plants and Drugs "}. Leguminbs<v-, This genus includes
two shrubs, cult, only in S. Calif, and S. Fla. Herbs,
pubshrubs or shrubs of the Old "World tropics, erect,

prostrate or twining: lvs. mostly with 3 digitate leaflets,

rarely 1; stipules none : fls. red or purple and mixed with
yellow, in crowded racemes or panicles; stamens 9 and
1: pod short, oblique, swelled, 2-valved: seeds spheri-
cal.

cong:6sta, Roxb. Shrub, somewhat erect: Ifts. broadly
lanceolated, the side ones2-nerved, middle one 3-nerved:
racemes axillary, dense, shorter than the leaf-stalks.

India. "Rich, ornamental foliage: fls. purple."—^ran-
CHschi.

F. strobilifera, R. Br., has been introduced recently
in S, Fla. It has drooping fascicles of white pink-striped
fls. and large yellow bracts: lvs. simple, ovate, acute:
plant shrubby.

FLOATING HEART. Limnanihemvm.

FLORA'S PAINT BRUSH is a common name for
Fmilia flammta.

FLORICULTURE. The cultivation of plants for orna-
mental purposes is known as Floriculture. The work is

limited largely to herbaceous or small plants, and is con-
fined for the most part to greenhouses and other glass
structures. In this country Floriculture did not assume
much importance until about 1825. Prior to that time a

number of firms were devoting considerable attention to

the work, but their field was so broad that they could
hardly be called florists. After the year named, affairs

generall}' were in a more settled condition, and there
began to be a marked increase in all lines of business.
The eastern states were rapidly increasing in popula-
tion and wealth, especially near Boston, New York,
Philadelphia, Baltimore and Washington, and with this

increase came a demand for flowers.

Philadelphia was one of the first cities in which Flori-

culture assumed importance. This was due to the fact

that a great deal of wealth had accumulated there, and
the people therefore had time and opportunity to culti-

vate a love for the beautiful in the shape of flowers.

Philadelphia had advantages also due to climate and to the
active work of several horticultural societies which were
organized early, and did much to extend the interest

already awakened. Boston was also a center for Flori-

cultural work, and many fine establishments were lo-

cated in that vicinity. New York was behind most of the
other cities, largely because the time of her people was
very fully occupied with business affairs.

From 1830 to 1840 much progress was made in all

branches of the work. Rapid improvement in green-
house construction had been brought about, and many
facilities were afforded growers for heating and ventilat-

ing their greenhouses, which materially aided in the
production of better stock. The change from flues to

hot water was the most important innovation of the pe-
riod. About 1850 other improvements which had a
marked influence on the industry were made in green-
house construction. Chief among these may be men-
tioned the abandonment of movable sashes and the sub-
stitution of fixed roofs, the use of larger-sized glass,

and the bedding of the glass in putty instead of placing
the putty on the outside. These improvements may ap-

pear trivial at the present time, but they marked an im-
portant advance in greenhouse construction. In those
early days the principal plants grown for cut-flowers

were camellias, tuberoses, heliotrope, bouvardias, etc,

and for bedding and for ornamental and other purposes,
fuchsias, geraniums and bulbs of various kinds.

By 1800 commercial Floriculture had assumed consid-

erable importance. The establishments in the main,
however, were devoted to many diverse lines of work;
that is, the commercial florists of the time were required,
through the demands of the market, to grow not only
cut-flowers, but also plants for ornament and for bed-
ding. Things went on for the most part in this way
until after the civil war, when there began an era of
plant-growing, which continued until about 1868 or 1870.

At this time plants of all kinds were in demand in pref-
erence to cut-flowers, conseqiiently many new establish-
ments were started, and these devoted practically all

their space to growing ornamental stock. The rose,

which had come into general use as early as 1850, was
rapidly superseding the camellia. Carnations were also

being grown to a considerable extent, and much atten-

tion was devoted to lilies and other bulbous crops, such
as hyacinths, tulips, etc. About this time violets began
to attract attention, and the introduction of the variety
Marie Louise gave an impetus to the work which was
destined to have a marked influence on an important
phase of Floricultural development.
About 1870 there was a noted increase in the demand

for cut-flowers, and in a short time this business as-

sumed important proportions. Soon there was a rush to

change from the growing of plants for ornament and
for bedding to the forcing of roses, carnations and other
crops for the flowers alone. This demand for cut-flowers

had an important bearing on methods of culture and tlie

construction of houses, and it was found necessary in

many cases to modify existing methods and to change
the construction to suit the demands of the time.
During the past twenty-five years the demand for cut-

flowers has been constantly increasing, and, while the
same is true of plants, the demand for flowers has been
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proportionally greater. As a result of the increasing de-

sire for flowers, there have been developed methods of
handling them which prior to 1870 were unknown. The
best growers have found it necessary to specialize in

order to keep pace with the demands of the trade for the
highest grade of flowers, hence we have specialists in

rose-growing, carnation-growing, violet-growing, etc.

The immense number of flowers produced required
special methods for handling, and therefore there have
been developed wholesale commission houses, retail

stores, exchanges, auction sales, and other arrangements
for quickly disposing of stock. See Cut-Flowers.
As already pointed out, the industry has assumed the

most importance near large cities, owing to the great
demand in such places for both plants and flowers. The
cities which now lead in the handling of stock of this
kiad are New York, Chicago, Boston and Philadelphia.
The greatest amount of glass devoted to Floriculture is

found in New York, Illinois, Pennsylvania and New
Jersey, in the order named. There are now probably
not less than nine or ten thousand floral establishments
in the United States, representing a money value of
from twenty-two to twenty-three million dollars, and
giving employment to not less than fifteen thousand
people. The annual output from these establishments,
considered from the retailer's standpoint, is in the
neighborhood of twenty-five million dollars. Of this
amount from twelve to fourteen millions are annually
spent for flowers and the remaining ten or twelve mil-
lions for plants.
The rose is the most important cut-flower grown, and

there are not less than six million dollars' worth sold
every year in this country. This means an annual pro-
duction of fully one hundred million flowers. The car-
nation is the second flower in importance. It is esti-

mated that there is sold annually fully four million
dollars' worth of this flower, representing a production
of not less than one hundred million flowers. The vio-
let is third, with a production of seventy-five million
flowers, valued at seven hundred and fifty thousand dol-

lars. Chrysanthemums are only a part-year crop, but
they represent a value of half a million dollars. Of mis-
cellaneous flowers, such as lilies, hyacinths, tulips, or-

chids, etc., there are probably between two and three
million dollars' worth sold annually. The varieties of
roses, carnations and chrysanthemums grown for flow-

ers are constantly changing, but the varieties of violets
have changed but little in twenty years.
The number of plants sold, includingpalms, ferns and

bedding stock of all kinds, will probably exceed one hun-
dred millions, estimating that the average sized pot for
the country as a whole is 3 inches, and the average
price 10 cents per pot.

To properly conduct the fine retail establishments in

our cities, a large force of employes is required. These
establishments are carried on with every attention to

methods for attracting and holding trade. The stores
are models of elegance, and their methods of handling
the crops, such as having special decorators, show win-
dows, fine delivery wagons, messenger boys, etc., makes
the business expensive.
As a rule, florists are such busy people that few of

them have time to write books on their specialties,

consequently the works on this industry can be counted
on the fingers of one hand. The first work of impor-
tance was Peter Henderson's "Practical Floriculture,"
which was issued in 18G7. New editions of this were
issued from time to time, but nothing further was pub-
lished until 1893, when M. A. Hunt's "How to Grow Cut-
Flowers" appeared. More recently we have Taft's "Creen-
house Management," which covers the whole field of
plant-growing under glass, and also the "Florists' Man-
ual," by William Scott. g. T. Galloway.

FLORIDA HORTICULTURE. Fig. 824. The history
of Horticulture in Florida dates from the earliest settle-

ments, and even prior to that period the aborigines carried
on a desultory plant growing. The peculiarity of the soil,

however, prohibited the extension of this work except
in a few isolated places. It was necessary to introduce
commercial fertilizers before Horticulture could make
rapid progress in this state. Up to the time of commer-
cial fertilizers, it was thought that the hammocks were

the only places capable of raising fruit, the rest of the
arable land being so sandy and wanting in plant-food
that remunerative crops could not be grown on it ex-
cepting after it had been "cow-penned."
Such a soil, containing often over 90 per cent sand

and insoluble matter, at first sight would seem to be
absolutely worthless for Horticultural purposes, but
with the advent of the new Horticulture it becomes the
ideal soil. We have here a lodgment for plants in
which occurs no material that will prove deleterious to
the crop, and all we have to do is to add to it the ma-
terial that will cause the plant to grow to the necessary
size and produce fruit of the desired quality. Beautiful
thin-skinned oranges grow only on land properly ferti-

lized and not on soil impregnated with great quantities
of organic nitrogen, i.e., fertile lands.
Circumscribed Areas. — In building up of the land

from the ocean bed, referring especially to peninsular
Florida, the wind and waves have sorted the particles
to some extent and have elevated various portions more
than others. The separation of the larger particles of
sand from the finer, with a porous substratum, has
produced what is called a "scrub." The railroad surveys
indicate that the maxim elevation in peninsular Florida
is about 150 feet. Thus it happens that, although this
land is thirsty, it is rarely or never spent of its capillary
moisture. The areas of scrubs may vary in size from a
few acres or even less to many thousands, but they are
always sharply defined, having a specialized flora. The
soil in a hammock is of a finer texture and is not infre-

quently underlaid by clay. It often occurs that land of
this texture is only a few feet above sea level, or it may
be elevated and rolling, but is always covered with a good
growth of hard wood or of cabbage palmetto, or both.
This class of land has long been desirable for Horticultu-
ral purposes, and is still regarded as valuable; these re-

gions are more or less isolated, and vary in extent. Such
land usually contains sufficient fertility to raise several
crops of vegetables. Plat-woods land is usually level,

varying in fertility from 96 per cent of sand and insoluble
matter to that which will produce a crop of tomatoes.
This class of land comprises about nine-tenths of the
land of the Peninsula. With proper treatment it raises
good crops and is capable of remarkable improvement.
The characteristic plant of this land is the long-leaved
pine (Pinns 2}alnstris).

Horticultural Regions. — The foregoing discussion
relates to the state independent of latitude and climate.
The state is also divided into four regions, according to

climate and latitude: (1) western Florida, that portion
of the state lying west of the Aucilla river; (2) east-

ern Florida, that portion of tlie state lying between
the Aucilla river and a line drawn from the mouth of
the St. John's river to Cedar Keys; (3) central Florida,
that portion of the state lying between eastern Florida
and southern Florida; (4) southern Florida,— including
the counties of Brevard, Dade, Monroe, Lee, DeSoto
and Manatee.
Citrous Fruits develop best on hammock and flat-

woods land, preferring the cabbage palmetto hammocks
or a hammock containing a mixture of palmetto and
hard wood. The lime [Citrus Medicus var. ) alone does
well on the shell and coquina lands of southern Florida.
The lemon is the best stock for high flat-woods land.
For western Florida the Satsuma orange is the best va-
riety. For eastern Florida varieties that mature their
fruit before Christmas may be planted. In central Flor-
ida all the varieties of Citrus do well, especially toward
the south and in protected localities. The following
sweet oranges do especially well in southern Florida:
Centennial, DuRoi, Exquisite, Hart's Late, Higley's
Late, Homosassa, Jaffa, Madam Vinos, Majorca, Mal-
tese Oval, Nonpareil, Parson Brown, Pineapple and
Thorpe. Of the Mandarin group,- China, Cleopatra,
Dancy's Tangerine, Japan Tangerine and King. Of the
Bitter Orange group,— Phillips Bitter Sweet. Of the
Pomelos,— Aurantium, Hart, Josselj-'n, Seedless and
Walter. Of the Kin-Kans, — Marnmi and Nagami. Of
the Citron group. — Lyman, Lemon and Orange. Of
Shaddocks,— Blood, "Forbidden Fruit" and Mammoth.
Peaches grow in all sections, preferring hammock or

rolling flat-woods land or even level flat-woods land if

perfectly drained, but the varieties best adapted to
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different regions vary considerably. Among those
adapted to western Florida we have Alexander, Early
Cream, Elberta, Florida Crawford, General Lee, Im-
perial and Powers' September. For eastern Florida,—
Angel, Bidwell's Late, Colon, Ferdinand, Honey, Im-
perial, Oviedo, Taber, Triana and Waldo. For central
Florida,— Angel, Bidwell's Early, Bidwell's Late, Mag-
gie. Peen-to, Waldo and Yiim Yum. For southern
Florida, — Angel, Bidwell's Early, Bidwell's Late, Mag-
gie, Peen-to, Yum Yum, and others.
Plums, as a whole, are adapted only to western and

eastern Florida, preferring hammock and
flat-woods land. Burbanlc does well in

the western section. In the eastern section
Babcocb, Botan and Bnrbank do well.
Pears.— Kieffer, LeConte and Smith

pears do well in western and eastern Flor-
ida on hammock or flat-woods land.
Grapes grow rapidly, but need careful attention to be

kept in good bearing condition for a period of years.
Hammock land is preferable for them. The native
varieties grow to an immense size and produce great
quantities of fruit with a minimum attention. Of T'. ro-

tundifoUa, the Scuppernong and Thomas grow luxuri-
antly in all sections. Flowers grows well in western,
eastern and central Florida. Of the true Vitis section of
this genus, Cynthiana, Ives and Norton do well in west-
ern Florida; Cynthiana, Ives, Niagara and Norton do
well in eastern Florida ; Cynthiana, Niagara and Nor-
ton in central Florida.

Kaki (Japanese Persimmon).- This fruit needs good
hammock land or well drained high, or more or less un-
dulating flat-woods land. It is better adapted to west-
ern, eastern and central than to southern Florida. The
following varieties do well in western, eastern and
central Florida, and under most favorable circumstances
in southern Florida : Costata, Hyakume, Okame, Tab-
er's No. 129, Tane-uashi, Tsuru, Yeddo-ichi and Yemen.
Miscellaneous Tree Fruits.—Under favorable con-

ditions Jennings and Red Astrachan apples may be
fruited in western Florida; Santa F^ apricot in western
and eastern Florida. Figs do fairly well for home use
and for canning or candying in eastern and central
Florida. They need a compact, fine-textured soil. The
following varieties fruit more or less abundantly:
Black Ischia, Blue Genoa, Brown Turkey, Bruns-
wick, Celestial, Green Ischia, Lemon and White Mar-
seilles.

Mulberries will grow on hammock or good quality of
flat-woods land in all sections of the state. The following
varieties have given good crops: Downing, Hicks and
Stubbs. Pomegranates make a more or less ornamental
fruit. Acid, Purple and Sweet do well in western, east-
ern and central Florida. Pecans do best on low ham-
mock land, especially in western Florida. They succeed
well in eastern and central Florida, but have not been
introduced into southern Florida sufficiently to permit
definite statement.

Strawberries.—The growing of this crop is con-
trolled largely by efficient and reasonable transportation.
If the crop cannot be placed upon the market promptly
it is worthless. The development of this industry is,

therefore, coincident with that of efficient and reason-
able railroad transportation. Probably nine-tenths of
the fields of the state are planted on moist flat-woods
land, or what is locally known as gall-berry flats. Such
land is cleared and thoroughly drained by means of
open ditches. On such land strawberries begin to ripen
in January and continue until May or June if properly
cultivated, though the season of profitable shipment
rarely extends beyond the middle of April. Especially
prepared refrigerator cars, so constriicted that the ice
tank is filled from the outside, the water melted from it

carried off withoiit entering the car, keeping the apart-
ment occupied by berries dry and cool in transit, are
now carried by some railroads on express trains. The
plants are usually set out every year, in August, Sep-
tember and October, and bear a good crop the following
spring. The most successful strawberry growers con-
tinue to cultivate a portion of the old field to secure
new plants to be used the following fall for planting out
the new field. Cloud, Newnan, Lady Thompson and
Wilson do well in western, eastern and central Florida.
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Pineapples find their most congenial habitat on
scrub land. Soil from pineapple fields contains a large
percent of sand and insoluble matter,— as high as 98
per cent. The land must be well drained, free from any
standing water, even during the rainy season. The most
extensive pineapple area is located on the sand hills

near the coast. The character of the vegetation and
physical condition of these hills or dunes is essentially
that of the scrub land of the interior. The slat sheds or
pineapple sheds, which are constructed to afford a half
shade, serve a good purpose in summer as well as in

Citrus, hardy varieties . . /
Citrus, once productive . . v

Citrus, now productive . . ^
Strawberries ®

Pineapples

824. Horticultural zones

of Florida.

winter. In summer the
slats reduce the amount of
sunshine that reaches the
plants and consequently
the intensity of heat, though proo-
ably not the total warmth. In win-
ter they interfere with rapid radi-
ation, which would occur as the re-

sult of a sudden freeze or of a
frost. The slat shed is a simple
structure, the essential part of it

being the roof ol' covering, which
is made of boards or slats fastened
so as to leave an opening between
the boards or slats equal to the
space covered by them. These vary
in size from a common plastering
lath to boards 4 inches wide. The
height of the covering above the ground varies from 6
feet to rarely more than 10. The most extensive fields

are located in southern Florida. Smaller areas have been
planted in central Florida ; nearly all of these are pro-
tected by sheds, some of the sheds being so constructed
that the roof may be closed completely. The islands
or keys underlaid with coraline breccia form one of the
most suitable habitats for this plant, while the low, fer-

tile islands or keys are worthless for a pineapple plan-
tation. Red Spanish is cultivated more extensively than
all the other varieties combined. It is a hardy variety, and
one suited to extensive planting with a minimum amount
of attention. For extensive culture Egyptian Queen,
Porto (Puerto) Rico and Ripley Queen do well generally.
Smooth Cayenne is promising, because not spiny. The
total amount of fruit produced annually varies consider-
ably, but has probably not exceeded 100,000 whole barrel
crates. This, however, is only a fraction of the possi-
bility and probability of pineapple growing in Florida.

Bananas are cultivated only for local markets, but
form a source of considerable revenue to a number of
plantations. The land best adapted to them is a low,
moist hammock or a bay head, especially such soil as
is composed largely of muck. Bara^oa (Red Jamaica),
Cavendish, Golden, Hart's Choice and Orinoco ("Horse
Banana") are leading varieties in southern Florida.

GuAVA. — The guava has attained considerable im-
portance, though as yet it is not cultivated exten-
sively. Plantations exist in various portions of the
state, but the greater quantity used in canning and for
jelly is collected from uncultivated or from originally
native growth. The native varieties grow well on any
fertile soil that is well drained. Fertile soil on coral

breccia is a favorite spot for the wild guava. The most
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desirable varieties are the common native guava, Wliite
Winter, Cattley and Chinese. The native varieties yield
the bulk of the fruit used. The Cattley and Chinese do
well in central and southern Florida, while the White
Winter and native varieties grow to greatest perfection
in southern Florida.
Mangoes have not been grown extensively for north-

ern markets. The greatest difficulty has been that of
securing trees of unquestionable value for setting out a
grove. Since the difficulty in the way of grafting and
budding has been overcome, the groves will multiply
rapidly. Up to the present time the local markets have
demanded more fruit than has been supplied them.
Well drained flrst-class flat-woods land and fertile high
hammocks furnish good soil for mangoes. Apricot and
No. 11 fApple) are favorite varieties. They are grown
mostly in southern Florida, though fruited in southern
portions of central Florida.
CoooANUTS are confined to southern Florida and along

the seaeoast. While the trees continue to grow when
transplanted to the higher lands, they need the low,
moist lands of the coast for fruiting and for highest
development.
The Avocado Pear has entered the markets to some

extent. The soil should be like that for mangoes. Their
cultivation is confined to central and southern Florida.

Vegetable-S. — There are several classes of soils upon
which vegetables are grown extensively; viz., ham-
mock, flat-woods, the low islands around the coast, and
the marl or drained lands. The low hammocks, espe-
cially those composed almost exclusively of cabbage
palmetto, produce the largest crops and probably the
largest profits, while flat-woods land is probably more
extensively cultivated than any other. In a general
way all the classes of land mentioned above are capa-
ble of growing most or all of the vegetables occur-
ring in the inarkets. Certain vegetables show a general
preference for certain classes of land. A high hard-
wood hammock grOAVs beans, beets, cabbage, cauliflower,

.coliards, eggplant, Irish potatoes, lettuce, watermelons,
muskmelon, onion, okra, English peas, pepper, radish,
squashes, rutabaga, tomato and sweet potato well;
though flrst-class flat-woods laud grows cabbage, cauli-

flower, eggplant, lettuce, watermelon, muskmelon,
onion, tomato and sweet potato to greater perfection.
Low cabbage palmetto hammocks grow beets, cabbage,
cauliflower, celery, cucumbers, lettuce, nutmeg melons
and tomatoes to best advantage. The low islands around
the coast have areas varying in size from a few square
rods to many acres in extent, — sometimes reaching a
mile in length of unbroken rows. The most important
crops grown on these islands ai'e beans, eggplant, pep-
pers and tomatoes. The marl or drained lands of the
southeast coast raise principally tomatoes, peppers,
eggplant and okra. p_ jj. Rolfs.

FLOEIDA ARROW BOOT. Zamia integrifoHa.

FLORIDA SWAMP LILY, See Grinnm Amerieanum.

FLORISTS' FLOWERS. This term is considerably
used in England to include a group of plants that num-
ber their horticultural varieties by the hundreds, and in

which the original species or types are no longer culti-

vated, or else cultivated merely for their interest as
prototypes. The list includes 40-50 groups of plants,'or
even less. In America the term florists' flowers is lit-

tle used, and Is mostly restricted to certain cut-flowers
of great importance to florists, without regard to
whether their varieties are numerous or not. Thus, the
calla lily, Easter lily, heliotrope, lily-of-the-valley. Mar-
guerite, mignonette, sweet alyssum and tuberose are of
considerable commercial importance to florists, but they
are not extremely prolific in varieties. Inasmuch as the
cut-flower trade has been greater than the plant trade
in America, the American florist hardly thinks of the
following plants as florists' flowers : azalea, calceo-
laria, cineraria, fuchsia, geranium, gloxinia, pelargo-
nium, primula, nor such old-fashioned favorites as
Anemone coronaria. auricula, camellia, polyanthus and
ranunculus. The English writers often speak of the
dahlia as a florists' flower, and sometimes also the
.other very variable summer bulbs, aa cannas, gladiolus.

and perhaps lilies, though the American florists sell
comparatively few flowers cut from these plants in sum-
mer. Of hardy border plants, the following are very
rich in horticultural varieties ; China asters, poppies,
stocks, sweet peas, tropfeolum and verbena (all of
which are annuals), and the
following perennials : holly-
hocks, pansies, peonies, phlox,
pyrethrum. Others of great im-
portance are aquilegia, cam-
panula and eschscholzia, but
these are mostly less rich in
horticultural varieties. It has
been said that florists' flowers
are always propagated by cut-
tings or other asexual parts,
but this definition would ex-
clude calceolarias and cinera-
rias,which come fairly true from
seed. In America the four most
important cut-flowers' are the
rose, carnation, violet and chry-
santhemum. Consult Floricul-
ture and Cut-flowers.

FLOWER : technically, a
short stem carrying one or more
specialized leaves which bear
sporangia. The word is com-
monly applied to those flowers
whose sporangial leaves are
protected and made conspicu-
ous by colored leaves. It is also
popularly applied to these clus-

ters of colored leaves even when
the sporangial leaves are want-
ing, as in hydrangeas, snowballs, chrysanthemums and
most "double flowers."
When most completely developed, a flower consists of

the central short stem, the ^torus, to which the other
parts (leaves) are attached. The leaves, passing from
below upwards, are distinguishable into floral leaves, or
the sepals and petals; and the sporangial leaves, or the
stamens and carpels. The numberof these parts is vari-
able. When "double" flowers are produced, the floral

leaves usually are multiplied at the expense of the
sporangial ones. In Fig. 825 all these parts are shown.
The ovary, showing six ovules, sits on the torus or
receptacle. On the ovary are three styles. Stamens are
at the side. The sepals rise above the petals.

Bracts. — The leaves growing on or near the branches
of the flower cluster are usually different in form and
size from the foliage; they are called bracts. Note the
bracts on the carnation flower (Pig. 3G6). Sometimes
they are bright-colored and are an attractive supple-
ment to the flower, being popularly looked upon as a
part of the flower, as in scarlet sage, flowering dogwood
(Fig. 558) and poinsettia (Fig. 797). In the arum family
(Fig. 79, 137, 146,318,734) a single huge bract envelops

825. Section of a flower
of Corn-cockle.

Showing torus, ovary,
styles, stamens, and
floral envelopes.

826. Flower of the
Stra^A'be^^y.

Showing the high tonis in
the center.

827. The ripened torus
of the Strawberry,

the entire flower-cluster. When the bracts grow very
close to the torus they are almost indistinguishable from
the outer floral leaves, as in the strawberry (Fig. 827)
and hepatica (Pig. 834).

ror?/.5. —The torus is the short stem or axis on which
flower leaves are borne. It differs from other parts of
the stem chiefly in that, after the rudiments of the flower
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leaves are formed, the intervening; parts grow very lit-

tle, and so do not separate the suocessiye leaves or cir-

cles of leaves. The torus is more or less broadened or

elongated to permit the suitable growth of the crowded

Torus and fruit of
Raspberry.

leaves. In the strawberry it is high, dome-shaped
(Pigs. 826, 827) ; in the raspberry the torus remains
(S, Fig. 828) when the little drupes are removed; in the
rose it is urn-shaped, bearing the leaves on the edge and
inner face ; in the mouse-tail it is much elongated.
When a nujaber of tiowers are crowded together their
leaves are developed from a common torus, as in sun-
flower and chrysanthemum and other members of the
Compositte (Fig. 829). The common torus may be
broad and flat, with the flowers scattered over it, as in
Dorstenia (Pig. 732) ; or even hollow, as in the fig (Fig.

821), with the minute flowers on the nearly enclosed
inner face.

Floral haves.—The leaves of the flower form two
series ; the outer protective and attractive leaves, the
floral leaves, and the inner sx>orangial leaves. The floral

leaves are usually distinguishable into an outer set, the
calyx, and an inner set, the corolla. The calyx leaves,
when separate, are called sejjals, and the corolla leaves
petals. The sepals are more or less different from the
petals in size, shape and color. They are oftenest green,
and usually smaller and simpler than the petals. In the
bud they usually completely cover the inner leaves.
The sepals and petals oftentimes do not remain distinct
throughout their development, but each set grows as a
single piece; a fact which has been made the basis of
classification of the angiosperms. Corollas of a single
piece are said to be gamopetalous (Fig. 830) . The sepals
are more commonly inseparate than the petals.

The apparent union of the floral leaves comes about
generally in this way: On the young torus the rudi-
ments of the sepals and petals arise as rounded knobs,
which for a longer or shorter time grow Independently.

829. Section of a conipositous head.

Showing the comnion torus at e.

If they develop independently until their growth ceases,
the sepals or petals are distinct, each one being sepa-
rately attached to the torus. On the other hand, after the
leaf rudiments have grown independently for a time, a
zone of the torus, both under and between two or more
adjacent rudiments, may begin to grow, lifting them on

its margin. In that case, when fully grown the calyx or
corolla appears as a single piece, whose free edge is

more or less deeply lobed, according to the relative dura-
tion of independent development of the rudiments.
The calyx and corolla are sometimes united. This

comes about in a similar way. Each begins to develop
independently ; later the tissue between calyx and co-
rolla shares in the growth and both are raised on a com-
mon base.
The form of the mature floral leaves depends largely

on the relations of the flower to insects, which visit the
flowers for nectar or pollen. The floral leaves are often
irregular and unequal, so as to form suitable landing
places, nectar glands, guides to the nectar, etc., — all de-
vices to facilitate the proper transfer of pollen by the
visitors; e. g., the sweet pea and other papilionaceous
flowers, most orchids, etc. (see Pollination).
The color of the corolla and adjacent parts is due to

the presence in the cells of colored sap or special color-
bodies. In the latter case the pigment is sometimes
crystalline. It is not possible to determine without mi-
croscopic examination in which way the color is pro-

830. A gamopetalous corolla of Eggplant.

duced. Most blues are due to colored sap; many yel-

lows and reds to color-bodies.

The velvety appearance of many petals is produced by
the outgrowth of the surface cells into conical or dome-
shaped protuberances.
The odor of flowers is usually due to the presence of

volatile oils in the surface cells of the petals or sepals,

or both. These oils are present in small amount only.

They are sometimes found only on the outer face, or
only on the inner face, or they may even be restricted

to certain lines or patches.

The stamens . —The stamens commonly consist of two
parts, a stalk, the filaynent, bearing a larger portion, the
anther (Fig. 831) . The filament is usu-
ally rigid enough to sustain the weight
of the anther, but at maturity it is

sometimes so long and slender that the
anthers hang as by a thread (so in

grasses). The filament is sometimes
so short as to seem wanting; the anther
is then said to be sessile. The fila-

ments are often united with one
another or with the corolla by the
mode of growth already described. In
the latter case the stamens seem to

arise from the corolla. Only rarely
are the stamens and carpels united.
The anther is the part of the stamen

which bears the spore-cases or pollen
sacs (sporangia). (The sporangia are
not always borne on stamens. In a few
plants they are sunk in the stem of the
flower.) Of these there are commonly
four, more rarely two or one. When
the anther was looked upon as a cham-
bered body, the sporangia were called
thecie, or cells. Thus in descriptive botany the anther
is said to be "2-celled" or "4-celled." The sporangia are
partly free and partly imbedded in a mass of tissue

831. Staminate
flower of Willow. "

Showing two sta-

mens; their an-
thers are at a.
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which joins them, called the connective. This some-
times is extensive, and in a few plants is developed into
peculiar forms to aid in pollination, e. g., in salvias.

The sporangia at maturity consist of two or four
(rarely more) layers of cells, constituting a wall, sur-
rounding a quantity of spores, the pollen. The inner

portion of the wall consists of a layer of
cells whose membranes are irregularly
thickened, usually in bands, so that in dry-
ing they warp the wall, rupturing it at the
weakest place. The lines of weakness are
usually definitely localized, so that each an-
ther breaks iu a regular way. (a) The rup-
ture may run along the whole length of
the anther. In that case it commonly lies

at the junction of a pair of sporangia (the
left-hand groove in a, Fig. 831), which be-
come confluent, so that the dehiscent anther
may seem to have only two sporangia, when
it really has four. The pollen is thus
emptied out practically at once, though the
break may begin at the top and progress to

the base. Examples: lilies, grasses. (&)The
slit may be very short and gape widely, so
that a pore is formed through which the pol-

len is gradually sifted ( Fig. 832 ) . Examples

:

the heaths, (c) In some plants the line of
breakage is curved, and the flap, so re-

leased, bends outward on drying, lifting

like a hinged lid. and closing again in

dampness. Examples: Mahonia, barberry,
cinnamon.
The pollen spores are, at maturity, sin-

gle cells, each with a rather thick wall,

which is often studded with bosses, or
points, or is variously ridged. In anemoph-
ilous plants {see Po'Ui nation) the pollen is

dry and powdery ; in entomophilous plants

it is usually moist and coherent. In milk-
weeds and orchids the whole of the pollen
from each sporangium is held together in

a mass by interwoven threads (Figs. 149,

513). By the time the sporangia discharge
the pollen, each spore has begun a develop-
ment which it completes on the stigma to

which it is transferred. See Fertilisation

.

832. Anther
of Azalea.

Showing de-
fa i s c e nee
by pores.

833. Pistillate

flower of
Willow.

Showing one
compound
pistil; s. stig-

ma; s^style;
0, ovary.

Ca)7;e7s. — The carpels are the sporangial
leaves which occupj'' the center of the
flower. The number of carpels is very
variable. Usually they are fewer than the
floral leaves. In most flowers the carpels
are united one to another to form a structure known as

a compound pistil (Figs. 825, 833, 835, 836). When the
carpels are separate, each develops as a simple pistil.

Of these there may be one or many (Figs. 834, 837).
The pistil, if simple, first appears as a ring-like

ridge about the center of the torus. If compound, knob-
like rudiments of the component carpels first appear,
but the growth early involves the torus between, giving
rise to an elevated circular ridge. This carpellary ring
gradually grows upward, partially or completely inclos-

ing one or more chambers, in
which the ovules arise. At a time
when the ovules (which ripen into
seeds) were supposed to be com-
parable to the eggs of animals,
the larger chambered part of the
pistil in which they are formed
was called the ovary , a name
which it still retains in descrip-
tive botany. The pistil is often
prolonged above the ovary. This
part is the stijle.

An ovule is a fleshy sporangium,
jacketed by one or two (rarely
three) outgrowths from the base,
the integuments, which almost
inclose the sporangium proper
(nucelhis). Within the sporan-

gium of the ovule, several (1 to 40) spores begin to de-
velop. Of these, however, rarely more than one reaches
maturity. This spore is never set free as the pollen
spores are. It therefore acquires no thick wall, and in a

83^. Head of simple pis-

tils in Hepatica.

section of the sporangium appears as a cavity with-
in the delicate tissue which surrounds it. It later

becomes the so-called embryo sac,
within which occurs the process of
fertilization (which see).

The ovules commonly arise upon
certain lines or ridges which project
into the pistil chamber, more rarely
upon the whole interior surface of the
ovary. These lines or ridges are called

835^ Section across placentce. See Figs. 825, 835, 837.

In a simple pistil there is usually but
one placenta (Fig. 837). In a compound

fT^^^'li
pis'^il "^^^ union of the carpels may be
such as to produce a 1-chambered
ovary, or the ovary may contain as

the compound
pistil of Tulip

Showing
placenta and
three-chambered
ovary.

many chambers as there are carpels
(Fig. 835). In the former case the placentae will project
inward from the wall of the ovary ; iu the latter they
will be aggregated at the center, from which
they maj"" project outward into the chambers of
the ovary. When the ovules are numerous, the
placenta are often enlarged to form an ade-
quate surface for their attachment, as in the
potato and tomato (see also Fig. 837).

In a considerable number of plants the
ovules arise upon the torus itself, a ring of
which grows upward, cup-like. From the
edge of this cup arise the floral and sporangial
leaves, the ovules developing on its sides or
base. The carpels then form a mere roof over
the ovule chamber.
The style is sometimes slender and very

long (up to several inches; see Fig. 836);
sometimes short and thick (Fig. 833). Its

length and form are adapted to the means by
which the pollination of the pistil is secured.
In some cases the style is practically wanting.
Its interior is occupied by a tissue whose
cells are pushed aside and partly digested
by the growing pollen tube (see Fertili-
zation). It is not infrequently traversed by
a canal, a prolongation of the ovule chamber.
Some portion of the style, or when that is

wanting a portion of the outer surface of the
ovary itself, is adapted to the reception of
the pollen spores. This receptive surface, 836.
whatever its form or location, is called the pour
stigma (Figs. 833, 836). In many cases the til of i

upper part of the style is enlarged into a
knob or club-shaped or lobed portion, the 4-parted
area of the receptive surface being thus in- ovary.long

creased. In other cases the style is elongated, style,2 stig-

and the receptive surface is a long line upon ^^^ ^^''

one or more sides of the elongated style. In other cases
the style is much branched, as in the grasses, and these
branches constitute the stigma. At the time the pollen
is being discharged, the stigmatic surfaces are often
covered by a sticky secretion. All of these devices are
adaptations to insure the lodgment, adhesion and nutri-
tion of the pollen .spores (see Pollination).

837. Section across simple pistil of May Apple.
Showing single placenta and ovules.

The stimulus resulting from fertilization often accel-

erates the growth of the pistil or causes it to resume
growth if it had ceased. The various changes in size,

texture, color, etc., result in the production of fruit.

Charles Reid Barnes.
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FLOWER-DE-LUCE. The origin of the Fleur-de-lis

of the French coat of arms is not known. By some it is

supposed to represent the head of a spear, by others the

flower of a lily. It has also been derived from the
points of a crown and from several animal forms, as

bees and toads. Apparently the Iris has nothing to do
with the heraldic Fleur-de-lis. This name as applied
to Iris is of later origin and of a purely botanical sig-

nificance, referring chiefly to/. Germanica. See under
"Fleur," Larousse, Dictionaire du XIX Siecle, 8:450.

H. Hasselbring.

FLOWER-FENCE, BARBADOES. Poinciana jntl-

clierrima.

FLOWER-OF-AN-HOUR. Sihiscus Trloman.

FLOWERING MAPLE. See Abutilon.

FLY POISON. See Zygadenus.

FOLIAGE PLANTS. A term used to designate plants
which are grown for the general effect of their foliage
rather than for their flowers. The term is indefinite.

In some cases, and more correctly, it is used for plants
with unique or interesting leaves—usually colored— as
coleus. Rex begonia, peperoraia, calathea, farfugium. In
other cases it is used to designate plants of full foliage
and graceful habit, — plants which are prized for their
general habit quite as much as for the characters of the
individual leaves. Of this latter class, ferns, palms,
grevillea, screw pine, araucaria are leading examples.
The latter class contains the most popular commercial
subjects, and they are much used in room and table
decorations. The plants are often rented for use in

temporary decorations. For the culture of Foliage
Plants, refer to the various genera.

FONTANfiSIA (after ReniS Louiche Desfontaines,
prominent French botanist, 17.52-1833, director of the
botanical garden at Paris). Oledeece. Ornamental de-
ciduous shrubs, with opposite, rather narrow, entire Ivs.

and whitish fls. in short, terminal panicles. They re-
tain the foliage unchanged until late in fall, and are well
adapted for shrubberies, growing in any good garden
soil. F. FoHunei is nearly hardy North, F. pliillyrmo-
ides only half-hardy. Prop, readily by greenwood cut-
tings under glass in early summer ; also by layers, by
grafting on privet, and by seeds. Two species from
W. Asia and China. Glabrous shrubs, with slender,
quadrangular branches : fls. perfect ; calyx lobes and
petals 4 ; stamens 2, exceeding the petals : fr. a flat,

winged nutlet.

F6rtunei, Carr. {F. Califdrnica, Hort.). Shrub, to
1.5 ft.: Ivs. lanceolate or ovate-lanceolate, acuminate,
shining, quite entire, 2-4 in. long : fls. in axillary and
terminal clusters, forming a narrow, leafy panicle : fr.

broad, oval or ovate, M-M in. long. May, June. China.
R.H. 1859. p. 43. — Sometimes united with the following,
to which it is superior by its more vigorous growth, the
darker and larger foliage, and by the greater hardiness.

phillyreeoides. Lab. Shrub, to 10 ft. : Ivs. ovate-lanceo-
late or narrow-elliptic, mostly with rough, minutely den-
ticulate margin. 13^-2/< in. long : fls. almost like the
former. W.Asia. L.B.C. 14:1308. Var. angustiiolia,
Rehder (F. (nignstifdlia, Dipp.). Lvs. narrow-lanceo-
late or oblong-lanceolate. Alfred Rehder.

FORAGE PLANTS are treatedonlyincidentally in this
work, as they belong to agriculture rather than to hor-
ticulture. They are mostly grasses and leguminoiis
plants, and have a very large special literature, much of
which can be obtained free from the U. S. Department
of Agriculture, Washington, D. C. Write to the Divi-
sion of Publications.

FORBIDDEN FRDIT. See Citrus Decumana and
G.F. 9:163.

FORCING. The word Forcing is variously used.
Properly, it should designate the growing of plants
outside their usual or normal season. This distin-
guishes Forcing from the ordinary purpose of the glass-
house, which is to imitate the usual season in which

plants grow. For example, begonias are not forced : we
endeavor to protect them and to give them the season
and the conditions under which they grow in the wild.
Carnations when flowered in the winter are forced, be-
cause we transpose their seasons. Chrysanthemums
blooming in October and November are not forced: they
are only protected. Sometimes the word Forcing is used

838. House constructed without rafters,

in a very special sense, to denote the production of flowers
from bulbs or tubers in a very short time under the
influence of a very high temperature. Thus, the lily-of-

the-valley may be placed in a temperature of 90° or
above, and the large buds be forced to throw out their
flowers before the plant obtains a firm foot-hold on the
soil.

A Forcing-house is a building in which plants are
forced; but the term has come to denote a simple glass-

house in which plants are grown only for sale, in dis-

tinction from private conservatories, or more elaborate
structures which are used for the display of plants.
See Greeulioitse,

The Forcing industry in America is very large. Here-
tofore it has confined itself mostly to Cut-Flowers (which
see), but pot-plants, vegetables and fruits are receiving
more and more attention. The staple forced floM'ers are
the rose, carnation, violet, lily-of-the-valley, and various
bulbs. These are treated under their respective names.
Of vegetables, the most important Forcing species
is lettuce. This is followed by tomato, cucumber and
radish. Other vegetables are of very minor importance
as Forcing products. The growing of fruits under glass

839. Even span Forcing-house. 20 ft., wide,
heated by steam.

is receiving increasing attention in this country. Very
little of this fruit-raising is really Forcing, however,
since the glass inclosure is used chiefly to protect the
plants and to enable better care to be given: the fruit

does not ripen much ahead of its nonnal season. Of this

category are glasshouse grapes. Strawberries are really
forced, however, the whole period of vegetation and
bloom being greatly forwarded. Much attention is now
given by florists to the Forcing of hardy plants ; and
this is one of the most delightful of horticultural opera-
tions for the amateur. Many of our native plants can
be forced with the greatest satisfaction, but the busi-
ness is usually confined to imported stock of florists'

plants.
The Forcing-house should be of the simplest construe-
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tion. The plan should secure the greatest amount of
light, economy of space and of heating, and directness
and simplicity in every operation. The simple sash-bar
frame, without rafters (Fig. 838) is the most satisfac-

840, Uneven span Forcing-house, 20 ft. wide, on a side
hill. Heated by steam.

tory when properly constructed. The side walls should
be low and the roof comparatively flat. Usually there
is no glass on the side walls. Under most conditions,
the house should run north and south, particularly if

even in span (Fig. 839), but the lay of the land and the
location of existing features usually determine the direc-
tion. If the house runs east and west, or if it stands on
sloping land (Fig. 840), an uneven or broken span is
usually advisable. The widely different opinions re-
specting the merits and demerits of the different spans
are proof that each is good under certain circumstances.
It is the prevail
ing opinion that,
in broken spans,
the long roof
should be to the
south

;
yet some

of the best newer
houses have the
short span —
which is then very
steep— facing the
south (Fig, 843).

In America, all ^y,,, ,

Forcing-h o u s e s B'^f*^'

are heated by
means of small
w r u g h t - i r n
pipes, which fit

together with
threads. The old-time cast-iron flues may be employed
for conservatories, but they are too bungling for Forc-
ing-houses. They do not admit of sufficient modification
in lay-out to adapt them to the long and often crooked
runs of Forcing-house establishments. The wrought-iron
pipes are heated either by steam or water. Each system
has its advocates, which means that each has its merits.
Steam is less costly to install, since less pipe is required.
It also admits of greater variation in the lay-out. Crooks
and obstacles are more easily overcome. In a large es-
etablishment, the place may be heated up sooner. Hot
water gives a milder heat because the pipes are less

hot. Of itself, it is less liable to fluctuations. Theoreti-
cally, it is less expensive in fuel; but in practice, the
cost of running is found to depend more on the charac-
ter of the particular system and the operations of the
fireman than on the medium itself. When properly in-
stalled, steam is as uniform in action as water, and it is

adapted to larger areas and to higher temperatures.
The ideal shape for a Forcing-house is probably in the

proportion of breadth to length as 1 is to 4 or 5. The
best houses are rarely less than 18 or 20 ft. wide, and
rarely more than 30 to 35 ft. From 400 to 500 ft. is con-
sidered to be the greatest profitable length. Houses of
greater length are now building, but they must be con-
sidered an experiment. Parallel houses are often
"nested" with good results,— the adjoining houses rest-
ing on a common wall. When the various houses are to
be used for one kind of crop, the partitions between
them may be omitted: a very large space may then be
covered with practically one house without the necessity
of rearing a high roof.
The accompanying illustrations (Figs. 838-843) show

various current styles of American Forcing-houses. For
further discussion of glass houses, see Greenhoiise.

L. H. B.

The Winter Forcing or Vegetables.—The growing
of vegetables under glass for the winter market has de-
veloped within the past ten years to

large proportions. It has grown from
the small compartment in private
houses devoted to
a small supply of

841. Uneven span Forcine-house, 30 ft. wide. Hot water,

842. Lean-to lettuce house, 26 ft. wide. Hot water.

lettuce and radishes to entire ranges of modern houses,
in which are grown almost the entire list of tender vege-
tables. The special crops, however, are usually confined
to four, the management of which is here discussed,

—

lettuce, radishes, tomatoes and cucumbers.
The Forcing of any winter crop is a matter of pi-inci-

ples rather than practice, since local conditions have
everything to do with the methods of culture and the
kinds of vegetables forced. It frequently happens that
the same vegetable is grown with equal success in soils
of widely different character by different cultivators.
Skill in management and close attention to details are
the requirements necessary to success. Two fundamen-
tal elements, however, are essential: heat and light.
The former is needed by all crops ; the latter is almost
imperative when fruit is wanted. With such crops as
lettuce, radish, rhubarb and asparagus, in which the
vegetative part only of the plant is wanted, bright sun-
light is not absolutelynecessary; butwithsuch crops as

tomatoes, cucumbers, melons and beans, in
which the fruit is the aim, no amount of heat will

prove a substitute for sunlight in ripen-
ing the pollen, which is often the criti-

cal factor in the results. Therefore, a
situation where the maximum of sun-
shine may be had should be selected
if such crops are to be grown.
The construction of the house is not

a matter of the first importance. The
three - quarter span house perhaps
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furnishes as nearly as possible the best condition for

forced crops. However, an even-span or shed-roof
house ^rows many crops to a high degree of perfection.

As to the inside arrangement of the house, the crops
to be grown will have much to do in the matter. Cool-
house crops, as lettuce, radish, and the like, are well
grown in solid beds; while heat-loving plants, as toma-
toes, cucumbers, melons, etc., should be planted on
benches built over the pipes. This means that the cost

of building a greenhouse depends very much on what
crop one expects to grow. The saving in benches and
heat in houses devoted to cold crops is considerable,
while the ease with which such crops may be grown
recommeuds them to the beginner.
The best paying crops are probably cucumbers and

tomatoes; the most exacting, melons. The demand for
melons, however, is limited, and the cost of producing
good flavored, well ripened fruits in winter is high.
Having stated what we conceive to be underlying
principles in the winter Forcing of all vegetables, we
may consider each of the important crops separately.

Lettuce. — The ideal soil for lettuce would be a well
drained gravelly or sandy loam, but with care in water-
ing a soil of heavy texture may be made to produce ex-

cellent crops of the loose, open varieties. The heading
or cabbage lettuce is more exacting if a fine quality is

desired. The first crop of lettuce from the houses
should be ready to use by the middle of November. For
this crop seed should be sown in September, allowing
on an average from 6 to 8 weeks for the crop to mature.
A temperature of 55°-60° through the day, with a drop
to 40° or 45° at night, will suit all varieties, but in the
case of the heading varieties a rise of 5 to 10° at the
time of heading will finish off the crop more uniformly.

Madislu's require the same general treatment as let-

tuce and may be grown in the same house. As radishes
mature in about half the time lettuce does, the radish
seed may be sown between the rows of young lettuce
plants, and the product is out of the way when the let-

tuce begins to need the entire space.

Tomatoes being a hothouse crop, require a tempera-
ture of 75° by day, with a drop of about 5°-10° at

night. This is one of the crops which is dependent on
the sun, because the pollen must be dry and light in or-

der to pollinate the pistils and produce fruits. The soil

for tomatoes may be on the heavy order, and contain a
large proportion of fibrous loam, with well rotted ma-
nure. As to chemical fertilizers, the best results are to

be obtained not from those rich in nitrogen, but from pot-
ash and phosphoric acid, as these elements are largely
responsible for a slower growth of plant and fruit and
a firmer texture and higher flavor of marketable product.
To obtain a good yield of fruit through the winter
months, it will be necessary to pollinate each flower.
This may be done very rapidly. The pollen is jarred
into a spoon-like receptacle, and the end of the pistil is

touched with the accumulated pollen. As spring ap-
proaches and the sun becomes stronger, a simple jar-

ring of the plants is all that is needed. As to training,
the single-stem method has been found to be the liest,

as the plants can he set much closer and still allow
plenty of room to work around each one. This method
consists in the pinching out of all lateral growths.
Train the stem to a cord, an<i su^jport the heaviest clus-
ters by strings (Fig. 844). Plants from seeds sown in
August will ripen fruits about the first of January, and
should continue in hearing until May. A succession
may be had by growing fresh lots in pots or boxes to
take the place of exhausted plants. The season of
forced tomatoes may be thus continued until the out-
door product fills the market.
Cucumbers are much forced in the eastern states.

Cucumbers are a very exacting crop, and need special
care in growing. The White Spine type is perhaps
more generally grown in this country than the long
Forcing cucumber of the Old World, which has been
grown and selected for its Forcing qualities for many
years. One of the reasons why the former is the more
generally grown is its adaptability to relatively unfav-
orable conditions. It grows in the full sunlight, is more
able to resist attacks of mildew and red spider, and sets
its frnit with more freedom than the Old World types.
One other reason may be that the people of this country
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have not become accustomed to the long, thin fruit of
the English varieties. The English or forcing varieties
require partial shade through their season of growth.

Seeds sown singly in 3-

inch pots in August will,

if they have no check,
bloom and set fruits in

December. The fruits of
the White Spine type
reach edible maturity 2

and often 3 weeks before
the English type. The
houses in which cucum-
bers are grown must be
arranged with heat below
the benches, as it is of
the greatest importance
that the plants make a
rapid growth and receive

J/ no check due to the cool-
^' ing of the soil. The
soil should be a good pasture
sod, partially rotted, and
mixed with one-fourth the
bulk of leaf-mold and sand.
If there is danger from damp-
ing - off of the vines at the
surface of the soil, the plants
may be set in a handful of
sand, which will allow the
water to soak away, leaving
the stem of the plant com-
paratively dry. If the vines
are on a central bench, they
may be trained to a vertical
trellis made of wire, or, if on
side benches, to wires run
along the roof far enough
from the glass to hold the
leaves away from frosts. As
the flowers open, hand polli-

nation will be resorted to if

the crop be of the White
Spine type. Pick a staminate
flower, strip back the corolla,

and insert the column of the
anthers into the pistillate

flower. The English varieties

are not pollinated, unless it is

desired to secure seeds.

Ilelons are certainly the
most difficult of winter crops
to handle. The midwinter
ripening of the fruits requires
more painstaking care and
closer attention than any
other crop. The plants, from
seed - leaf to fruit,

must be grown in heat without the slightest

check. They should be planted on the bench
in a strong, loamy soil, which is retentive
enough to hold moisture at the roots but not
heavy enough to become sour. No shading of
the glass is required, but air should be given
freely on all days when possible. The plants
are trained as are cucumbers, except that the
central shoot should be pinched out as soon as
the plants are well established in the bench,
allowing 3 or 4 lateral branches to grow to the
height of 4 or 5 feet, w'heu these in turn should
be pinched back. In setting the fruits, it is best
to wait until a number of pistillate blossoms
are open on a plant and pollinate them at the
same time, as it often happens that if one fruit

starts into growth some time before other flow-

ers are pollinated, the otherfruits fail to set un-
til the iirst one reaches considerable size. Pol-
lination is accomplished in the same manner as
with cucumbers, and should be done on sunny
days, when the houses are dry. Except during
the time of setting the fruits, the house should
be moist and the leaves sprayed frequently.
The temperature of the melon house should run

Strand of winter
Tomatoes.

at least 5° higher than for cucumbers. Hang the fruits
in slings (Fig. 845). Melons ripening in fall or spring
are more easily managed.
Beans may be easily forced in houses where cucum-

bers or melons are growing, using rich, moist soil and
strong bottom heat. They are usually grown in pots, 3
or 4 plants in a C-inch pot. They make a very rapid
growth, and the greeu pods are fit to use in from 8 to 10
weeks from the time the seed is sown. While growing
the plants should be sprayed with water frequently, as
they are very subject to attacks of red spider. The bean
is self-fertile, and need not be pollinated (Fig. 846)
Asparagus and liliubarb are forced from old roots

brought in from the garden, and subjected to a gentle
heat. The crop is made from the material stored up in
the old roots, few new roots growing through the forcing
period. The old roots are thrown away after being
forced, and others brought in for the next crop. Both
these crops may be grown iu out-of-the-way places,

—

under the benches, in corners of the potting shed, or in
fact anywhere where heat and moisture may be had.
One method of forcing rhubarb is to grow it entirely in
the dark. This produces a very tender stalk with very
little foliage. C. E. Hunn.
Forcing of Fruits.— The house best adapted for

fruit-growing is one running north and south, span
roof curvilinear, with ventilation both sides, top and
bottom. It is important to be able to give a large quan-
tity of air, especially for ripening the wood after the
growth is done. The next thing to be considered is the
borders. To produce high-class fruit, perfect drainage is

necessary. For very early forcing an inside border
will answer the purpose, but the most satisfactory way
is to have both outside and inside borders. A depth of
3 ft. of prepared soil is sufflcient, with 9 in. of drainage
material on the bottom. Should there be a natural out-
let for the drainage water, well and good, otherwise ar-

tificial means must be resorted to. The width of the
outside border should be 15 ft. An outside border is

particularly advantageous for vines and peach trees,

which will last much longer in a healthy, vigorous con-
dition if allowed a root-run outside the greenhouses. A
sod cut from the pasture, suitable for growing roses,

would be ideal for the borders. The writer does not
recommend making a border very rich, for too often
young vines are poisoned with food at the start. A
sprinkling of coarse crushed bone and charcoal should
be mixed with the soil. In the use of charcoal one
should be governed by the nature of the soil ; if the
soil is extra heavy, use charcoal more freely. A top-

dressing f cow-manure mixed with soil is a good thing
when starting a house. A medium loam, neither stiff

nor too heavy, answers the purpose.
The trees also may be grown in pots and tubs. One

advantage is that a special fruit house is not necessary.
Many a house is going idle during the summer months
that would grow fruit to perfection. Any light house

Melon
in a sling.
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with plenty of air will grow fruit satisfactorily. One of
the main points Is in the watering. Should the trees get
too dry, or on the other hand saturated, the chances are
that the fruit will turn yellow and drop, hut with good
judgment and a certain amount of care success is as-

sured. The trees should be repotted every fall, as they
need so much water during the summer months that the
soil becomes depleted. However, one should be careful
not to overpot. A compost suitable for potted trees is a
fairly heavy loam, and say three parts of soil to one of
well rotted manure, with a little wood ashes and bone
meal worked in. Potted trees are interesting, as there
can be a considerable variety of fruit grown in this way.
Figs. 847 and 848 illustrate the method of pruning.
Grapes.— In planting grape vines, 2-year-old canes

should be set. Plant the canes 3 or 'i}4 ft. apart. There
is nothing gained by crowding, and in planting young
vines, cut them down to about 18 in., to insure good,
established vines from the bottom. There can be no
hard and fast lines laid down as to how long the vines
will bear profitably. With good treatment they should
be profitable for 15 or 20 years. A grapery should be
started with a night temperature of 45-50° F. and a rise
of 10° or 15° with sun heat in the day. The temperature
should be raised 5° every two weeks, until a night tem-
perature of 65° is reached. After the grapes are set, a
night temperature of 70° will be the right thing. The
vines should be syringed three times a day until they
are started into growth ; then twice a day until the foli-

age gets heavy, and thereafter once every bright day is

all that is necessary, mornings preferred. After the
grapes commence to color, syringing should be stopped.
Foliage is another thing to be considered. With our hot
sun a fairly good covering is necessary. The shoots
should be stopped at the second or third leaf beyond
the bunch, and all laterals pinched at the first leaf.

The aim should be to have a nice covering of foliage
over the house, but avoid severe crowding. Grape
thinning requires good judgment. Always make it a
practice, if possible, to thin the bunches all that is nec-
essary the first time, as going over the bunches the sec-
ond time is not so satisfactory. A bunch must be so
thinned that each berry has room to develop without
crushing. Water also plays a prominent part in finish-
ing a crop of grapes. While grape vines are moisture-
loving plants, it is poor policy to give them a heavy
watering after the grapes begin to color. If the plants
receive a heavy watering when the grapes start their
second swelling, it should be enough until the grapes
ripen. After the crop is off the treatment is simple :

keep full air on top and bottom ; syringe the foliage
if red spider makes its appearance, and water the bor-
der when dry. Vines that are not intended to be started
until February or March should be pruned when the
wood is thoroughly ripe. The canes should be brought
down and wrapped in burlap to keep the sun off them,
and thena matter of 5° or tj° of frost in the house will do
no harm. In severe weather it pays to turn a chink of
heat in the house. As on all other fruits, there are many
varieties, but only a limited number of standard sorts.
For an early grape there is no better than the old stand-

ard Black Hamburg, which is easy to handle and a very
satisfactory variety. A companion to it is Buckland
Sweetwater, a white grape ripening at the same time,
though of second-rate quality. Its earliness, however,
makes it worthy of a place.

Muscat of Alexandria should have a house
to itself. To finish this noble grape to per-
fection requires more heat than ordinary. It

can be grown with fair results in a mixed
house, but where there are three compart-
ments for early, midseason and late varieties,
the midseason compartment should be planted
to Muscats. Madresfield Court is also a grape
of fine quality. Unfortunately it is difficult to
handle, although it is usually planted in a
house with such easily handled varieties as
Gros Maroc, Gros Colmar, Barbarossa, Mrs.
Prince, Alicante. For another view, see Grape.
Peaches and Nectarines. — The same depth

of border recommended for the grape vines
will be all right for the peach. These, also,
must have perfect di'ainage or the trees will
soon get into a sickly condition. The peach
and nectarine have a tendency to rank growth

when planted in the border. Care should be taken not
to make the border too rich. It is an easy matter to ap-
ply food when the trees need it. The writer has found
a light application of wood ashes two or three times in
the season a capital thing. Crushed bone is also benefi-
cial. When starting the house, a top-dressing of soil
and cow-manure, say two of soil to one of manure,
should keep the trees in a healthy condition. One im-
portant point in starting a peach house, especially early
in the season, say the first of January or earlier, is to
start easy. Nothing is gained by rushing. There are
numerous varieties of peaches and nectarines adapted
to Forcing. The following is a selection of the best that
the writer has grown under glass : Peaches, Earhj —
Hale Early, Alexander, Condor, Mountain Rose, Haine's
Early; i)//(-?scason— Foster, Bellegarde, Noblesse, Old-
mison Free; £ofe — Crawford's Late, Sea Eagle, Prin-
cess of Wales, Lady Palmerston.
Nectarines, ^ar?iy— Cardinal, Early Rivers, Advance,

Lord Napier ; Midseason— IvafivoveA Downton, Dryden,

5"%

847. Pot-gro-wn Pear
Tree in bloom.

848. Pot-grown Apple Tree
in bearing.

Byron, Elruge, Milton ; i«fe — Chaucer, Newton, Spen-
cer, Stanwick, Humboldt, Victoria. Trees for planting
in the house should be especially prepared for the
work. A year would be lost with such trees as are usu-
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ally offered for sale. For planting in the border,
choose fan-trained trees, 2 or 3 years old, providinf?
they have been properly transplanted, {^ee Pruning.)

849. Azalea, received from Europe,

now pruned for forcing.

Indoor peaches and nectarines, with proper care, are
profitable for 10 years after planting. The following
temperatures for the peach house are suitable for early
Forcing : for the first two weeks, 40° by night and 50°

by day ; then a rise to 45° by night and 55° or 60° by day,
with the sun, which should carry them until their bloom-
ing period ; then 50° by night and 60° to 70° by day,
with sun heat ; after the fruit is set, a rise of 5° or 10°

on mild nights would be all right, with the day tempera-
ture correspondingly increased. Peaches delight in
fresh air; therefore air should be given at every oppor-
tunity. Syringe the trees twice a day in bright weather;
hold off while the trees are in blossom ; after the fruit

is set, syringe again twice every bright day, and once a
weekwith whale-oil soap, using enough soap to just color

850. Rhododendron, received from Europe,
ready for forcing.

the water. This is a good remedy for greenfly, spider,
etc., and produces a fine, glossy foliage. It is better to
disbud by degrees rather than to remove a large quan-
tity of foliage at once, which would naturally cause a
check to the tree, Disbudding requires good judgment.

The shoot, if not needed, should be pinched, leaving
three or four leaves to develop the fruit. Trees that are
properly cared for during the summer months need
little pruning in the winter. Probably the hardest task
of all to the grower is thinning the fruit, but this must
be done. There cannot be any set number for a tree to
carry. Judgment must be used in that respect. Necta-
rines can be cropped more heavily than peaches. After
the crop is gathered, all the useless wood should be cut
away to allow plenty of light and sunshine around the
wood that is intended for the following season. When
the wood is thoroughly ripened it is in condition to
stand zero weather. The temperature ot peach houses
can go down below zero without a bud being killed. In
fact, it is not necessary to use any artificial heat until
starting the house. Close the house down frosty nights;
open up in the morning before the temperature rises
much, and avoid exciting the buds. Sometimes one has
warm days during the winter months. On such days it

is well to keep doors as well as ventilators open.
All the peaches and nectarines recommended for the

peach house are admirably adapted for pot work.
Other fruits may be added to these, as apples, pears,

plums, cherries, figs, apri-
cots, etc. (see articles un-
der these headings). The
following are some of the
best varieties the writer
has grown: Plums — Gol-
den Esperin, Jefferson,
Denniston Superb, Green
Gage, Grand Duke, The
Czar, Early Transparent

;

Pec/rs — Magnet, Princess,
Souv. du Cougres, Louise
Bonne de Jersey, Pitmas-
ton Duchess, Beurre Diel;
Apples —'WiWiams Favor-
ite, Benoni, King of the
Pippins, Washington, King
of Tompkins County, Belle
de Pontoise, Bismarck,
Peasgood Nonesuch,
Lady Henniker, Thomas
Rivers, Alexander, Cox
Pomona. -vp-M. Turner.
Forcing Hardy Plants.

—An economical method
of obtaining large quanti-
ties of flowers in win-
ter : extensively used
by commercial florists

for cut - flowers and
flowering plants.
Plants usually forced
are hyacinths, tulips,
narcissus and other
Dutch bulbs, lily-of-the-valley, astilbe, dicentra, hybrid
perpetual roses, Deutzia gracilis, hybrid rhododen-
drons [R. Sinensis, i.e., Azalea mollis), and Ghent aza-
leas, and lilacs. For other plants, see A. G. 14:402 (1893).
This mode of procuring flowers at small cost has

always been more or less in vogue among plantsmen,
and of late years has received fresh impetus, owing to

the heavy demands for decorative plants at Easter. It

is not only an inexpensive method of getting flowers,

but with most plants, after a little experience, the time
of blooming can be easily calculated. The process has
limitations, at any rate with our present knowledge of
the matter, inasmuch as, with the exception of "retarded
plants" and a few bulbs, it is not practicable in late

autumn and early winter. It is possible, however, that
by using "retarded plants," i.e., plants held over their
natural time of flowering by keeping them in cold
storage at a temperature suflSciently low to prevent
growth, this difficulty may eventually be overcome. Ex-
cept, however, with lilj'-of-the-valley, which is admir-
ably adapted to this practice, we know little of the pos-
sibilities of this form of Forcing: it is hoped that other
plants, equally useful, may be treated in this waj'. It

is evident that, on account of the cost of storage, bulky
plants could not be handled.
The requirements for successful Policing are: (1) a

851. Lilac pruned for forcing.
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good knowledge of the plants; (2) proper preparation

;

(3) a period of rest; and (4) proper care after the plants
are brought into heat.

Those plants force most easily which bloom in spring
and early summer. Late-blooming kinds, like lihodo-
dendron maximum, Clethra and -Hydrangea j>anieulata,
var. grandit'lora, do not give good results. No success is

obtained with asters and goldenrod, unless they are
retarded. These points must be studied out by the
grower.
Trees and shrubs should be specially prepared for

Forcing by careful cultivation for 1 or 2 years before
use. They can be planted out of doors, with plenty of

room to develop, or they can be grown in pots; the lat-

ter method being used with vigorous plants, which are
apt to run to growth without developing flower buds
Close pruning is necessary, and root-pruning is helpful
Grafting, which has a tendency to dwarf and hasten
maturity, is also used with strong growers. Sometimes
both growing in pots and grafting are employed, as in

lilacs. Query: Could we learn anything in these par-

ticulars from the Japanese method of dwarfing plants?

A plant fit for Forcing must be compact, both top and
roots; economy in space is essential. It is now possible
to obtain from the French, Dutch and Belgian nurseries
many plants grown for this purpose. A few come pot-
grown, but most of them are from the open ground: very
litrle of this work is done in American nurseries. Pigs,

849-851 show the methods of preparing
woody plants for Forcing.
Herbaceous plants should be pre-

pared for Forcing with equal care, and
the process may require several years.
'i he removal of the flower buds and

growth, under high cultiva-

tion, in close, compact
clumps, apparently produces
the same results that prun-
ing and grafting accomplish
for trees and shrubs. Fig.
852 shows the root-clump of
an herb prepared for Forc-
ing.
Plants that have once been

forced are commonly thrown
away. It is generally cheaper
to buy new stock, but lilacs,

azaleas, etc., can be planted
out and will recover suffi-

cient strength in 2 years for
a second Forcing, or for
other use. Some species,

like Vibur7itt-m pjicafum, staphylea, colchicum, etc, if

grown on in pots after Forcing, may be again forced, and
seem to do better the second year. This is probably ex-
plained by the fact that insufficient preparation was
given for the first trial, the first Forcing being really
"proper preparation" for the second Forcing.
Hardy plants must have a period of rest for success-

ful Forcing, the time required varying in different
species. One cannot tell, except by experiment, that
Paper White narcissus will force easily in November and
December, while the double Von Sion will not; the in-
dividual equation of each kind is an element w'hich must
be considered. There is a popular notion that freezing
will shorten the time for resting, or, at any rate, is con-
ducive to the welfare of the plant. This idea dees not
seem to stand anj' practical test. After potting, do not
subject the plants to severe frosts ( 10 or 12° F. ) , or else
the roots, now much exposed, may suffer. The large
buds of lilac and rhododendron may also be injured if

frozen hard.
Pot the plants as soon as they ripen their growth in

autumn, beginning in Septemberwith herbaceous stock,
and continuing until severe frost. It is possible, but
not desirable, to lift some things after the ground is

frozen hard. Plants received from abroad are potted on
arrival, or, if furnished with aball likeazaleas (Pig. 849),
they can be stored and not potted until brought into heat.
Dutch bulbs are boxed or potted as they are received,
and buried in the earth or piled in stacks and covered
with enough leaves and litter to exclude frosts. Lily-of-
the-valley, astilbe and dicentra are kept in their pack-

852. Dicentra roots prepared
for forcins.

ing cases in a cool pit until ready for use. Large plants
in tubs and boxes can be covered with leaves and kept
out of doors, but most plants should be stored in a cool
cellar, pit or frame kept at a temperature of 35° P. ; a
temporary variation of 5° either way does no harm. It

is well to delay this storage until as late in the season as
possible, but it must be done before severe weather.

^/
853. Forcing Lily-of-Valley in pots.

They can be stowed compactly, in several tiers if neces-
sary. It must be remembered that no growth is to be
allowed while stored; it is their period of rest, and this
must be enforced. Good ventilation must be given on
bright days and every precaution taken against an ac-
cumulation of moisture : if the plants are well watered
when put away very little will be required afterwards.
Dampness is most serious with evergreens, like kalmia,
and such things as Phlox snhidata. This stock should
have the airiest positions, or it can be placed in shallow
frames 2 ft. deep, which are drier than deep pits. In
severe weather the pits are often covered with snow a
week or more, but the plants will not suffer if this hap-
pens but once or twice during the winter. At such times
mice and squirrels will make trouble unless trapped or
poisoned.
Nothing except retarded plants, a few bulbs and one

or two kinds of prunus should be brought in before No-
vember. December 15 to January 1 is as early as it is

safe to begin Forcing most hardy plants ; it will be found
that as the days lengthen the results will be more satis-

factory. At first the plants must be kept cool, 45° F. or
thereabout. Syringe twice a day until the buds swell:
after growth starts the treatment is the same as that

'^l":^

854. Forced Trillium.

given greenhouse plants, and they can be put in a much
warmer house if so desired. It is at this time that care
in handling, particularly in the matter of heat, makes it

possible to time the period of blooming so accurately,
but it is impossible to give any general rules to satis-

factorily cover these matters.
A few plants, like lily-of-the-valley, can be placed di-
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855. Forsythia suspensa, var.

Sieboldi {X}4).

rectly in a Forcing-bos or pots, g-enerally made over the
pipes in the hottest house, where a temperature of 80° to
95° F. can be maintained. They are first soaked in water
for a day or two and then kept in this heavy heat until

flower bnds are well developed (Fig. 853). Tulips, hya-
cinths and

nN.^.^
, otherbulbs,

\ ^^\ /f'^v- y{-jf^ sometimes
an azalea
or lilac, can
also be hur-
ried up in

such a box, but it is

dangerous, and not
good practice ; better

and more lasting
flowers come with or-

dinary trea'tment.
Trilliums (Fig. 854)
and various early-

flowering wild plants
may be forced with
satisfaction.

Although no rules
can be given for the
time required in Forc-
ing, it is knowledge
not hard to acquire
with even surprising
exactness. Nothing
is likely to require
more than three
months in houses
ranging from 45° to
55° F.-i. e., after

bringing in from the
pits. A month or six

weeks is good time to

allow in February
and March, but with the same plants and temperatures,
more time would be needed earlier; with the advance of
the season, the work is quicker and less uncertain.
There is great difference in plants. Rhododendrons (the
hybrids) require eight weeks or more, but one species
will often bloom in March, within twenty-four hours.
Plants like the rose, which must make a growth before
the buds form, take more time than azaleas. The difl'er-

ence between dull and bright weather is an important
factor, but with extra firing, or the use of the Forcing-
box, these matters even up, and the average time of
flowering is wonderfully even. In this work, a man with
good plant sense Is most likely to succeed.

B. M. Watson.

FOEESTlfiEA (after Forestier, a French physician).
Syn. AcUlia. OleAcece. Deciduous, rarely evergreen
trees or shrubs, with opposite, entire or serrate, gener-
ally rather small Ivs., inconspicuous 3'ellowish fls. and
small black or bluish berries ; without much decorative
value, and but rarely cultivated. They cannot be grown
North, except F. aciimhiaia and F. ligitsfrina, which
are tolerably hardy in New England. They grow in al-

most any soil, and are propagated by seeds and layers.
About 15 species in N. Amer., from Illinois south;
also in Mex. and W. Indies. Fls. dicecious, apetalous,
with or without calyx, in small, axillary clusters in early
spring, before the Ivs.; stamens 2-4: fr. a small,
mostly black, 1- or 2-seeded berry.

acuminata, Poir. (Adelia acnminAta, Michx. ). De-
ciduous shrub, to 10ft. high, sometimes spiny, glabrous;
Ivs. slender petioled, ovate-oblong or ovate-lanceolate,
remotely serrate, 1]4.-^ in. long : staminate fls. in dense
clusters

;
pistillate fls. in short panicles : fr. narrow,

oblong or cylindrical, falcate, acute, 3-i( in. long. W.
Illinois to Texas. Michx. Fl. Bor. Amer. 2:225. B.B.
2:603.

liguatrina, Poir. (jl(JeZM Zisrusirlmct, Michx.). Decidu-
ous shrub, to 6 ft., p^ibescent: Ivs. elliptic-obovate to

oblong, obtuse, appressed-serrulate, about 1 in. long :

fls. in fascicles : fr. sessile, short-ovoid, obtuse, J4 in.

long. Tenn. to Fla. and Ala.

F. Neo-Mexicdna, Gray. Shrub, to 10 ft.: Ivs. spathulate, al-

most entire, usually glabrous, grayish green and rather small:
fr. ovate or short-oblong, obtuse, ^in. Texas to N. Mex. and
Colorado. Alfred Rehder.

FORESTRY is the rational treatment of forests; this
treatment may vary with the object in view. Forests
may subserve various objects, giving rise to three
classes of forests: they furnish wood materials for the
Sirts—s^ipply forests; they furnish a soil cover, which
prevents the blowing of the soil and formation of
sand dunes, or which retards the erosion and washing

856. Flowers of Forsythia suspensa, var. Fortune!.

Natural size.

of the soil and regulates the waterflow, or wliich acts as

a barrier to cold or hot winds, and exercises other bene-
ficial influences on climate and surroundings—^jro^ec-
tion forests ; or finally, they furnish enjoyment to the
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esthetic and sportiug elements in man, as game pre-
serves and parks— luxury forests. Any two or all three
objects may be attained simultaneously in the same for-
est. In the end, and in a more limited sense. Forestry
is the art and business of making money from tlie grow-
ing of wood crops, just as agriculture and horticulture
are finally concerned in producing values from food
crops. In the economy of agriculture, wood-crops may
be grown on land which is too poor for field crops.
This art is divided into two distinct and more or less

independent branches, namely silviculture, the techni-
cal branch, and forest regulation, the business branch.

Silviculture is a branch of the larger
subject arboriculture, and comprises
all the knowledge and skill applied in
producing the wood crop, relying
mainly on natural sciences. While
horticulture and silviculture have both
to deal with trees, their object and with

it their treatment of trees
are totally different: the
orchardist works for the
fruit of the tree, the land-
scape gardener for the
pleasing form; in both
case.s the object is at-

tained by the existence
of the tree and its single
individual development;
the forester is after the
substance of the tree, the
wood; his object is finally

only attained by the re-

moval of the tree itself.

He deals with masses of
trees ratherthan individ-
uals: it is logs in quan-
tity and of desirable
quality, clear of knots,
not trees,that he is work-
ing for; hence, his treat-

ment differs from that of
the horticulturist. Since
his crop takes many
years to mature, some-
times a century and
more, in order to carry on
a continuous Forestry
business, from which to
secure annual returns,
special arrangements pe-
culiar to this business
must be made: these ar-

rangements,naturally in-

fluenced by the economic
conditions of the coun-
try, form the subject of
forest regulation.
The horticulturist, as

such, is mainlyinterested
in the rational treatment
of such forests as have
a protective value, in-

fluencing climatic, soil

and water conditions in
general and locally.

B. E. Feenow.

witli handsome, clean foliage, remarkably free from in-

sects or fungi, and remaining unchanged until late in
fall. The upright forms are well adapted for the borders
of shrubberies and the pendulous form for covering
walls, fences, arbors or porches. They grow in almost

FORGET - ME

•

Myosotis.
NOT.

FOESfTHIA (after
William Forsyth, prorai-

nentEnglish horticultur-
ist, director of the royal
garden at Kensington,
1737-1804). OleAcea.
Golden Bell. Highly

ornamental, free-flowering shrubs, with opposite,

simple or ternate Ivs. and showy yellow fls., borne in

great profusion along the slender branches in early

spring. One of the showiest early-flowering shrubs,

857. Flowers of Forsythia

viridissima. Nat. size.

858. Forsythia viridissima (X K).

any kind of garden soil,, and are hardy North. Prop.
readily by greenwood and hardwood cuttings; also by
seeds. The branches of the pendulous form often take
root at the tips when touching the ground, and send
forth vigorous shoots, like some brambles or the walk-
ing-fern. Two species in China, much cult, in Japan, and
one recently discovered in southeastern Europe. Low
shrubs, glabrous throughout, with slender, quadrangu-
lar branches and opposite, serrate Ivs. : fls. 1-3, axillary,
pedicelled ; calyx and corolla deeply 4-lobed, lobes of the
corolla oblong, longer than the campanulate tube ; sta-
mens 2, included : fr. a 2-celIed, dehiscent capsule,
with many winged seeds.

Busp^nsa, Vahl. Shrub, to 8 ft., but the branches
often lopping on the ground and taking root : Ivs.

broad-ovate or oblong-ovate, serrate, 3-4 in. long : fls.

1-3, about 1 in. long, golden yellow, tube striped orange-
yellow within ; calyx about as long as tube : capsule
ovate, about 1 in. long. China. S.Z.3. — Two varieties
can be distinguished. Var. Si^boldl, Zabel {F. Sieboldi,
Dipp.). Fig. 855. Low shrub, with very slender, pen-
dulous or trailing branches: Ivs. mostly simple, broad-
ovate' or ovate. B.M.4995. F.S. 12:1253. Gn. 33, p. 563.

A.G. 13:94. G.F. 4:79. Var. F6rtunei, Rehder (-f'. i'^cir-

fitnei", Lindl.). Fig. 85G. Of more vigorous growth, with
upright or arching branches : Ivs. often ternate, ovate or
oblong-ovate: corolla with more narrow and twisted seg-
ments. R.H. 1861 :291. i^. s»sjDe)isa is an excellent shrub
for the margins of groups, because it finally rolls over
and meets the greensward. It can also be trained over an
arbor. Less common than F. viridis sinia, 'h'aX, 'better

.

intermedia, Zabel (F. suspinsa x viridissima).
Shrub, with slender, erect or arching branches : Ivs.

ovate-lanceolate, sometimes 3-lobed or ternate, coarsely
serrate, 3-4 in. long : fls. almost like those of F. sns-
pensa Fortunei. Gt. 1885:1182 and 40: p. 397.-Often
confounded with forms of F. suspensa. In foliage it

resembles much the following, which has the Ivs. nar-

rower, always simple, usually serrate only above the
middle, with smaller teeth. It is as hardy as F, sus-

pensa and very floriferous.

viridissima, Lindl. Figs. 857, 858. Shrub, to 10 ft.,

with green, erect branches : Ivs. oblong-lanceolate or
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lanceolate, always simple and grenerally serrate only
above the middle, very darls green, 3-li in. long : fls.

about 1 in. long ; corolla with rather narrow, twLsted
lobes of bright, somewhat greenish yellow ; calyx about
half as long as tube. B.M. 4587. F.S. 3:261. B.E. 33:39.
— Less hardy and graceful than the other species.

F.Eltropoia, Deg. & Bald., from Albania, has small, ovate-
lanceolate, quite entire Ivs. ALFRED Rehdek.

FOTHEEGlLLA (afterJohn Fothergill, eminent Eng-
lish physician, who introduced and cultivated many
new plants, 1712-1780). Jlainamelid&cea), Hardy orna-
mental shrubs, with alternate, deciduous, simple, dull

green Ivs. and showy spikes of white fls. in spring with
the Ivs. : the distinct foliage resembles somewhat that
of the alder, or more that of Haraamelis, and turns yel-

low late in fall. They grow best in moist, peaty or
sandy soil. Prop, by seeds, not germinating until the
second year, or by layers, which talce two years to root

;

the first species also by suclters and root-
cuttings. Tvro closely allied species in the
S. Alleghanies : low shrubs, with the
branches densely stellate-pubescent; Ivs.

stipulate, dentate-crenate : fls. in terminal
perfect, apetalous ; calyx cam-

mijor, Lodd. (F. monticola, Ashe. F. alnifdlia, var.
mcijor, Sims). Bushy shrub, with upright branches, to
6 ft. : Ivs. broadly obovate or roundish, oval, cordate or
truncate, coarsely crenate or undulate even to the base,
sometimes nearly glabrous beneath, 2}{~5 in. long :

spikes lK-3 in. long, with 1-3 Ivs. attlie base : stamens
Xin. long, white. B.iM. 1342. L.B.C. 16: 1520. -This
species is superior to the former on account of its dense,
pyramidal habit, larger Ivs. and showier fls.

Alfred Rehdee.
FOUNTAIN PLANT. Amarantus saUcifoUus.

FOUQUli;KIA( Pierre Ed. Fouquier, professor of medi-
cine at Paris). Tamariscdceie. Candlewood. Pour
species of plants from the deserts of Mex. andNewMex.,
of which one is cult, in the larger rockeries of Calif., and
is interesting as being an example of an order far re-

moved from the Cactacere in fls. and fr. , but reduced to
something of their habit by the desert. It is often cult.

859. Fragaria Chiloensis.

panulate, 5-7-lobed ; stamens numerous, with the fila-

ments thickened toward the end : capsule dehiscent,
2-celled and 2-seeded.

Gdrdeni, Murr. (F. alnifdlia, Linn. f. F. Carolina,
Britt, ) . Low shrub, with generally spreading branches,
to 3 ft. : Ivs. oblong or obovate, rounded or cuneate at

the base, coarsely dentate above the middle, pubescent
and pale or glaucous beneath, 1-2 in. long : spikes ovate
or oblong, 1-2 in. long, leafless at the base ; stamens
%-i^ in. long, sometimes pinkish. B.M. 1341. G.F.
8:445. L.B C. 16:1507.

860 Fragaria Virginiana

Showing the profuse runners.

by the Mexicans to make an impenetrable, spiny hedge.
The plant has small and comparatively few Ivs., borne
in clusters in the axils of the spines. Pis. with a fun-
nel-shaped tube 1 in. or more long, and 5 spreading
lobes.

spl^ndens, Engelm. Coach-whip. Vine-Cactus. Ja-
cob's Staff. Oootillo. Shrub, 6-10, or even 20 ft.

high, branching near the base : branches long, gray,
furrowed, erect: Ivs. obovate, rounded at apex, wedge-
shaped at base, 3^-1 in. long: inflor. racemose, thyrsoid:
fls. scarlet or brick-red; stamens 8-12, exserted: seeds
white, with a long fringe of spirally thickened hairs.

W. Tex. and Ariz, to S. Calif. A.G. 13:759.

P. Franceschi and W. M.

FOUECEOt'A. See Furcrcea.

FOUR-O'CLOCK. See Mirabilis Jalapa.

FOXGLOVE. Digitalis.
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FBAOABIA (Latin fmgrai'e, fragrance, from the
smell o£ the fruit). Jiosdceai. Stuawberry. A small
genus of low perennial herbs in the north temperate
zone and along the American Cordilleran region. The
Ivs. are palmately 3-foliolate and toothed, all from the
crown of the plant: fls. white or yellow, In corymbose
racemes on slender, leafless scapes, sometimes lacking
stamens ; calyx deeply 5-lobed and reinforced by 5

sepal-like bracts
;

petals 5, obovate ; stamens many,
short

;
pistils many, on a conical receptacle, becoming

small and hard akenes and persisting on the enlarging
receptacle. The enlarged receptacle becoroes pulpy and
edible in the Strawberry, or Fragaria proper, but it re-

mains small in Duchesnea. See Figs. 826, 827. Fra-
garias propagate naturally by means of runners.
The Fragarias are exceedingly variable. About 130

speciiic names have been applied to them, but there are

probably not more than a dozen forms which are dis-

tinct enough to be clearly distinguished as species.

Bentham and Hooker would reduce them all to three or
four species- Of the true Fragarias, four species-types

861, Fragaria Virginiana.

are interesting to the horticulturist as the parents of

the garden Strawberries, — J'\ Ghiloensis, the original of

the ordinary cultivated Strawberries of America ; J<\

nrginiana, which was early domesticated, and of which
some trace still remains in cultivated varieties; F.mos-
c/iate, the Hautbois, and F. vesea, the alpine and per-
petual Strawberries, which are little cultivated in this
country. Aside from these, the Indian Strawberry, or
Duchesnea. is cultivated as a basket and rock plant.
For a sketch of the evolution of Strawberries, see Essay
25, Bailey's "Survival of the Unlike." The classical
work on Strawberries is Duchesne's "Histoire Naturelle
des Fraisiers." 1766. See Straivberry.

A. True Strawberries, hearing an edible'^ berry" {or
receptacle), and with a more or less upright hahit:
fls. white.

B. Lvs. normally overtopping the fls. and fr.: ahenes
mostly sunkenin the flesh of the berry.

Chilofinsis, Duchesne. Fig. 859. Low, but stout in all

its parts: lvs. thick, more or less glossy above, bluish

white below, blunt-toothed : fl. -clusters forking and
long-rayed, the peduncle short, soon lopping on the
ground: runners mostly appearing after the fruit is

gone: berry large and firm, dark-colored, more or less

musky in flavor, reinforced by a very large calyx or
hull. Pacific coast region of S. Amer. A common wild
Strawberry of the Pacific slope of N. Amer. is referred
to this species, but it is a question whether it is identi-

cal with the S. American form.

Var. ananissa, Hort. (F. anandssa, F. tincta, F.
calyculdta, Duchesne, i''. grandifldra, Ehrh.). Pine
Strawberry. Common Garden Strawberry. Taller
growing: lvs. larger and thinner, mostly lighter green
on both sides : fr. larger, running into very many kinds.

Virgini&na, Duchesne (F. lowinsis and F. Illinoin-
sis, Prince). Scarlet or Virginian Strawberry.
Figs. 860, 861, 862. More slender: lvs. thinner, light

green above and below, the upper surface with sunken
veins: fl. -clusters small, with a few hanging fruits at

the top of a rather long peduncle: runners usually ap-
pearing with the fruit: berry
small, light scarlet, globular or
oblong-conical, usually with a
constriction or neck underneath
the moderate-sized calyx or
hull. E. North Amer. — Vari-
able. The larger and more hairy
forms have been separated as
var. IllinoSnsis, Gra}-, but it is

difficult to define them from the
type; and the same is true of
the boreal forms, which have
been detached as F. Canaden-
sis, Michx. A few early varie-
ties of Strawberries, as Crystal
City, seem to be wholly or
partly of F. Virginiana origin.

BB. Lvs. normally shorter than
the fI. -clusters : akenes
lisually not sunken in the
flesh of the berry.

vfisca, Linn. (F. semperfld-
rens, Duchesne). Alpine and
Perpetual Strawberries.
Erect and dark green, only

sparsely hairy, the lvs. thin and light green as com-
pared with the foregoing species, very sharp-toothed :

fl. -cluster small, forking, erect : berry firm, small,
usually oblong-conical, the akenes very prominent

;

hull spreading. Eu. — 'The American representative of
this species— common in woods N. — is thought by some
to be a distinct species, and it has received the name
F. Americana, Britt.; but it is doubtful if it can be
separated. See Pigs. 863, 864. The true F. vesca is

thought to be sparingly naturalized eastward. The
native plant often bears white fruit. The cult, forms
are rarely seen in this country, but the quality is high,
and they are deserving of more attention in home
grounds. Variable in cult. There is a form with leaflets

reduced to one {F. vionophylla, Duchesiie, B.M. 63).
This type of Strawberry bears more continuously than
F. Chiloensis and F. Virginiana. The so-called Mexi-
can or Everbearing Strawberry which has been intro-

duced at times is F. Mexicana, Schlecht., which is an-
other form of the vescan type. On the Pacific slope, the
type possibly may be represented by F. Californica,
Cham. & Schlecht.

moschata, Duchesne (F. eldtior, Ehrh.). Hautbois.
Taller, usualh^ diopcious, more pubescent, the calyx or
hull strongly reflexed from the fruit: berry dull red,
musky. Eu. — Cult, forms rarely seen in Amer.

aa. Duchesnea. Meceptacle less flesJiy, tasteless: habit
trailing: fls. yellow.

Indica, Andr. Neat trailing plant with small obovate
crenate-dentate leaflets, solitary long-pedicelled fls.,

and calyx bracts toothed. India. Naturalized E. — Very
useful as a basket trailer. j^^ jj^ ^

FEAGEANT BALM. Monarda didyma.

862. Fruit of Fragaria

Virginiana. Nat, size.
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FRAME. Fig. 865. A box without permanent top or
bottom which is designed, when covei-ed with glass or
other transparent material, as a place in which to grow
plants. When supplied with artiiicial bottom heat, the
frame is part of a hotbed ; when supplied only with sun

864. Fruit of Fragaria

Americana. Nat. size.

863. Fragaria Americana
(See Fragaria, page 605.)

heat, it is part of a coldframe. The Frame may be of

any size, but the normal size is 6 x 12 ft., an area which
accommodates four 3 x 6 ft. sashes ; and this 6 x 12 area is

understood when one speaks of "a Frame." See Sot-
^e'^- h. H. B.

FRANCtSCEA. Included with Brunfelsia.

FRANCdA (Fr. Franco, Valencia, sixteenth century).
Saxifragdcece. Three species of Chilean perennial
herbs, with turnip-like (lyrate) Ivs. and terminal, dense
racemes of white or pink iis. borne in summer. They
are interesting as having points in common with Cras-
sulaceae, Rosaceie, Galax and even Dionfea. They grow
about 2 ft. high, and in the North could perhaps be win-
tered in a coldframe. Scape-bearing, glandular-pilose
or tonientose: rhizome thick, many-headed: Ivs. glan-
dular-dentate: iis. 1 in. across, as many as 36 in racemes
6 in. long: floral parts in 4's, rarely 5's; petals obovate,
clawed.

A. Fls. wJiite.

ramosa, D. Don. Taller, woodier and more
branching than the others, and distinguished
by pubescent inflorescence. Leaf-stalks not
margined: fls. smaller. Hardy at Washington,
D. C, according to J. S."iul, with spikes 2 ft.

long and 1 in. thick.

AA. Fls. mostly pink.

B. Leafstalks broadly winfjed at the base.

sonchifdlia, Cav. Lower lobes continuous with
the broad margin at the base of the leaf-stalk:
petals deep rose, dark-spotted. B.M. 3309.

EB. Leaf-stalks not ivinged at the base.

appendicul^ta, Cav. Lower lobes distant from the
base of tlie stalk : petals pale rose, rarely spotted. B.M.
3178 (shows a white longitudinal band on petals). B.R.
19:1645, where Lindley said (1833), "It thrives better if

constantly kept in a greenhouse, especially if it be
planted in the open soil, where it can be freely exposed
to light and air, without which the beautiful spots of its

petals are scarcely developed." His plate shows 4 pretty
red spots near the base of each petal. L.B.C 19:1864,
erroneously named F. sonchifolia, has the midveins and
bases of the side veins of the petals dark red. Yf. M.

FRASEEA (.John Fraser, English botanist, collected
in America 1785-96 and published Walter's Flora Caro-
liniana). Gentlaitdcea>. Columbo. Large, stout herbs,
all North American, and all but one far-western with a
single stem from thick, bitter, mostly biennial roots,

opposite or whorled Ivs., and cymose clusters of dull
white, yellowish or bluish fls. which are commonly dark-

spotted ; calyx deeply 4-parte6l ; corolla wheel-
shaped, 4-parted, persistent.

A. Lvs. in u-horls'of 4r-G, not vhite-niargined

.

specidsa, Dougl. Fls. greenish white or barely
tinged bluisii, dark-dotted : 2 glands on each
corolla lobe.— Cult, by D. M.Andrews, Boulder,
Colo.

AA. Lvs. in 2's or 3's, U'hite-marcjined.

B. Height 3-3 ft.: fls. wJtitish, dark-dotted.

Pirryi, Torr. Lvs. opposite or in 3's: 1 notched
gland on each corolla lobe.— Int. 1891 by Orcutt, San
Diego.

BB. Height 3-3 in.: fls. bluish.

Ctisickii, Gray. Lvs. opposite: 1 gland reaching from
near the base to near the middle of each corolla lobe.—
Adv. 1889 by F. H. Horsford, Charlotte, Vt. ^. ji.

FRAXINELLA. See Dictamnus.

FEAXINUS (ancient Latin name). Oledeea>. Ash.
Hardy ornamental trees, with deciduous, opposite, pin-

nate, rather large lvs. and small fls. in panicles, either

appearing before the lvs. and greenish, or in the subge-
nus Ornns after or with lvs. and whitish in showy pani-

cles : the winged fr. is insignificant. They are valuable
as street and park trees, and grow mostly into tall, pyr-

amidal or broad-headed trees, with rather light green
foliage, which turns yellow or dark purple in fall or re-

mains green, as in F. excelsior and Ornus. The Ash is

seldom severely injured, though a number of insects

and fungi prey on the lvs. and wood , of which two borers,

and a fungus attacking the lvs., are perhaps the most
obnoxious. Most of the species are hardy North except

those from the southern states, southern Europe and
Himalayas ; of the sub-genus Ornus, F. Bimgeana and
F. longicuspis seem to be the hardiest. The Ashes are

important forest trees, and the straight-grained and
tough wood is much used for handles of tools, in the

manufacture of carriages and wagons, for the interior

flnish of houses, and for furniture, for baskets and also

for fuel. Prom F. Ornus manna is obtained as an exu-

dation of the trunk, and some Chinese species yield the

Chinese white wax. The Ashes grow in almost any
moderately moist soil, F, nigra being somewhat more
moisture-loving, while J'. oxyearpa,F. Ormis,F. Sogdi'-

— ..<«?•? 865. A Frame.
It accommodates four sashes.

ana and F. cuspidata grow well even in drier situations.

They are generally readily transplanted and grow rapidly

when young. Prop, by seeds gathered in fall and sown
immediately, or stratified and sown in spring, covered
about] in. high with good soil; sometimes remain dor-
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mant until the second year. The varieties and rarer
kinds are budded in late summer or grafted in spring
on the seedlings of any of the common species. About
40 species in the temperate region of the northern hemi-
sphere south to Cuba; about 15 of the species grow iu

N. Amer. and nearly as many in E. Asia. Trees or
shrubs, with odd-pinnate, rarely simple, opposite Ivs.

without stipules : flis. iu panicles, dicecious or polyga-
mous, with or without calyx or with, calyx and a 2-6-

parted corolla with generally linear segments; stamens
generally 2 : ovary 2-celled : fr. a 1-seeded, winged
samara.

INDEX.

acuminata, 7.

Americana, 7.

alba, 7.

Bosci, 9.

Bungeana, 2.

Caroliuiana, 12.

epiptera, 7.

excelsior, 16.

floribunda, 1 and
suppl.

jnglandifolia, 7.

laneeolata,

lentiscifolla, 17.

longicuspis, 3.

Mandschurlea, 15.

monopliylla, 16.

nigra, 14.

Novce-Anglice, 7.

Oi'egona, 11.

Ornns, 1.

pannosa, 9.

parvifolia. 2, 17.

Pennsylvanica, 9.

platycarpa, 13,

potamopliila, 18.

pubescens, 9.

pubinervis, 5.

quadrangiilata, 13.

rotundifolia, 1 and
suppl.

rufa, 16.

samhucifolia, 14.

serratifolia, 5.

Sieboldiana, 4.

simplicifolia, 16.

viridis, 8.

866. Fraxinus excelsior CX K).

A. Fls. with calyx and corolla perfect or polygamous,
{Subgenus Ornus.)

B. Winter-hnds gray.

1. Ornus, Linn. (F. floribunda, Hort., not Wall.).
Small tree, becoming 25 ft.: Ifts. generally 7, stalked,
oblong-ovate or ovate, irregularly serrate, rufously pu-
bescent on the midrib beneath, 2-.3,k^ in. long : fls.

whitish, fragrant, in dense, terminal panicles 3-5 in.

long : fr. erect, narrow-oblong, truncate or emarginate
at the apex, about 1 in. long. May, June. S. Eu., W.
Asia. Gn. 48, p. 28(3.— Var. latiJdlia, AitAF. rotundifolia,
Hort., not Lam.). Lfts. roundish ovate or broadly
ovate-oblong.

2. Bungeina, DC. Small tree, to 15 ft., or shrub :

lfts. generally 5, stalked, ovate, obovate or roundish,
obtuse to short-acuminate, serrate, glabrous, 1-lt^in.
long: panicles to 2}.2 in. long, many-fld. fr. narrow-ob-
long, obtuse or emarginate. May. China. G.F. 7:5.—
Var. parviSolia, Dipp. Lfts. about 1 in. long, broadly
rhombic or roundish.

39

BB. Winter-biids broion or nearly black.

c. Corolla divided to the base : stamens with rather
long filaments.

3. longicuspis, Sieb. & Zucc. Slender tree, to 30 ft.,

with rufously pubescent wiiiter-buds: lfts. 5-7, stalked,
oblong-lanceolate, long-acuminate, obtusely serrate, al-

most glabrous, 2-4 in. long : fls. in rather slender, nar-
row panicles, to 4 in. long

;
petals linear, acute : fr. ob-

lanceolate. May. Japan.

4. Sieboldiana, Blume. Small tree : winter-buds
mostly glabrous and often almost black : lfts. 5-7, al-

most sessile, elliptic or oblong-lanceolate, acuminate,
serrate, usually pubescent along ttie midrib beneath,
2-4 in, long : panicles like the former

;
petals linear-

spatulate, obtuse ; fr. oblanceolate. May. Jap., Corea.

5. pubinervis, Blume. Small tree : lfts. 7-11, ovate or
ovate-oblong, acute or acuminate, serrate, pubescent on
the veins beneath, lM-4 in. long : panicles less narrow
than in the former : petals small and caducous. Jap.
— Probably F. serratifolia, Hort., belongs here.

CO. Corolla With short tube: anthers almost sessile.

6. cuspidata, Torr. Shrub or small tree, to 20 ft.,

with dark, reddish brown buds : lfts. usually 7, slender
stalked, lanceolate or oblong-lanceolate, acuminate,
coarsely serrate, almost glabrous, lJ-&'-2 in. long : fls.

fragrant, in 3-4-in. long panicles : fr. spatulate-oblong.
April. Texas to Arizona and N. Mex. S.S. 6:260.

—

Handsome flowering tree for temperate regions.

Fls. without corolla, appearing before the Ivs.

B. Fls. dioecious, tcith the calyx per-
sistent on the fr.: anthers tin-

ear or linear-oblong : lfts. gen-
erally S-7: buds brnon. (Stib-

genus Ijeptalix.)

c. Fr. oblanceolate or lanceolate.

D. Branches and petioles glabrous.

7. Americana, Linn. (F. JSbvce-

Angliie, Mill. F. alba, Marsh.).
White Ash. Fig. 867. Tall tree, to
120 ft.: lfts. generally 7, stalked,
ovate to ovate-lanceolate, entire or
denticulate, dark green above, glau-

cous beneath, 3-5 in. long : fr.

linear-oblong, with terete body,
the wing not decurrent, IM in.

long. From Canada to Fla.,
west to Minnesota and Texas.

S.S. 6:268. Em. 377. -Very variable. Var. acuminata,
Wesm. {F. acuminata.. Lam. F. epiptera, Michx. F.
Atnericana, var. gluuca, Hort.). Lfts. dark green and
shining above, very glaucous and almost glabrous be-
neath, entire. Var. juglandifolia, Eehd. (F.
iuglandi folia. Lam.). Lfts. less shining
above, usually broader, more or less pubes- f

cent beneath, serrate at least above the
middle. This is the northern form, while
the former is more common in tlie southern
states. Var. 41bo-margind,ta, Hort. Lfts.
edged white.

8. lanoeoiata, Borkh. {F. viridis, Michx.
in part. F. Pennsylvdnica, var. lanceoldta.
Sarg.). Green Ash. Tree, to 60 ft.: lfts.

5-9, short-stalked, ovate to oblong-lanceo-
late, irregularly serrate, green on both
sides, almost glabrous, 2-5 in. long : fr.

oblanceolate, with decurrent wing, hence
body margined, about 1>2 in. long. Canada
to Fla., west to Rocky Mts. S.S. 6:272.

DD. Branches
,
petioles and Ivs. beneath

pubescent, at least tvhen young. oo/. rruit

9. Pennsylvanica, Marsh. (F. pubiscens, Fraxinus
Lam.). Red Ash. Tree, to 60 ft. : lfts. 5-9, Americana.
stalked, ovate to oblong-lanceolate, acumi- Nat. size,

nate, crenately serrate or entire, pubescent
beneath, 3-6 in. long: fr. linear-spatulate, about 2 in.

long, "vvith somewhat decurrent wing. Canada to Fla.,
west to Dakota and Mo. S.S. 6:271. — Var. aucubEelblia,
Hort. Lvs. blotched yellow, less pubescent. Var. Bbsci,
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Hort. With dark green, shining foliage. Var. pannosa,
Hort. Similar to the former, but Ivs. larger and nar-
rower.

10. veliltina, Torr. { F. pistacicBfdlia, Tovr.). Tree, to

40 ft., with velvety pubescent, rarely glabrous branches

:

Ifts. 5-9, sometimes reduced to 3 or even 1, short-
stalked, oval to lanceolate, entire or remotely serrate,
yellowish green, firm and thick at maturity, pubescent
or nearly glabrous beneath, 2-4 in. long : fr. spatulate,
with marginless body. Texas to Arizona and N. Mexico.
S.S. 6:267. -Not hardy North.

11. Oregdna, Nutt. Tree, to 80 ft.: petioles sometimes
glabrous at length : Ifts. 7-9, almost sessile or short-
stalked, oblong or elliptic, acuminate, entire or ob-
scurely and remotely serrate, light green, 2i^-6 in. long,
thick and firm at maturity : fr. oblong-obovate, wuth de-
current wing, about IX in. long. Wash, to Calif. S.S.
6:276.

CC. Fr. elliptic or broadly spatulate, hody compressed
with the wing all around.

12. Caroliniina, Lam. (F. platycdrpa, Michx.).
Water Ash. Tree, to 40 ft., with pubescent or gla-

brous branches : Ifts. 5-7, stalked, ovate or oblong,
acuminate, serrate, rarely entire, pubescent or gla-
brous beneath, 2-5 in. long: fr. 1-2 in. long, with pin-
nately veined wing, often .S-wiuged. Virginia to Fla.,

west to Arkansas and Texas. S.S. 0:274-75.

BB. Fls. without calyx {only No. 13 has a deciduous
minute calyx): anthers cordate, rarely hroadly
oblong: Ifts, generally more than 7, nearly gla-
brotis. (Stibgenus Fraxinaster.)

c. Branches 4-angled and usually winged.

13. quadranguiata, Michx. Blue Ash. Tree, to 80,

rarely 120 ft.: Ifts. 7-11, short-stalked, ovate to lanceo-
late, acuminate, sharply serrate, yellowish

^Pf\ green on both sides, 3-5 in. long: fls. per-
fect: fr. oblong, emarginate, winged a["

ru'ound, 1-2 in. long. From Michigan to
Arkansas and Tennessee. S.S. 6:263.

CO. Branches terete or nearly so.

jt D. Bloom dioecious: rachis at the base of

J f
Ifts. with thick rufous tomentum.

g. 14. nigra,Marsh. (jF.sam&iicj'WZia,Ijam.).'
Black Ash. Fig. 868. Tree, to 80 ft. : Ifts.

9-11, sessile, oblong-lanceolate, rounded at

the base, acuminate, sharply serrate, green
on both sides, dark above, 3-0 in. long:
anthers broadly oblong: fr. narrow-oblong,
with decurrent wing. From Canada to Vir-
ginia, west to Mo. S.S. 5:264-65. Em. 382.

15. Manaschiirica, Rupr. Tree, to 100 ft.,

868. Key of with obtusely quadrangular branches and
Fraxinus dark brown buds: Ifts. 9-11, almost sessile,
nigra. ovate to oblong-lanceolate, sharply serrate,

Nat. size. pubescent or hispid on the veins beneath,
3-6 in. long: fr. oblong-lanceolate, 1-1^^ in.

long. Manchuria, Corea, Saghalin, Japan. Valuable
tree of vigorous growth.

DD. Bloom perfect or polygamous : rachis without con
spicuous rufous tomenttcm.

E. Buds black.

16. excelsior, Linn. Fig. 866. Tall tree, to 120 ft. : buds
black: Ifts. 9-13, almost sessile, oblong-ovate or ovate-
lanceolate, acute oracuminate, serrate, dark green above,
paler beneath, 2-5 in. long: fr. oblong, often emargi-
nate, about 1J<; in. long. Eu., W.Asia. Many different
varieties are cultivated, some of the most distinct being
the following: Var. 41ho-margin4ta, Hort. Lfts. edged
white. Var. Alho-variegita, Hort. Lfts. blotched white.
Var. ailrea. Loud. With yellow branches. Var. aiirea
p6ndula, Loud. With pendulous yellow branches, but
a somewhat weak grower. Var. asplenifdiia, O. Ktze.
(var. scolopendrifolia, Hort.). Lfts. very narrow, al-

most linear. Var. crispa, Willd. (var. atrorirens, Hort.,
var. cucullata, Hort.), with very dark green curled and
twisted Ivs. ; of slow growth. Var. diversifdiia, Ait. {F.
heterophylla, Vahl. F. simpUcifolia laciniata, Hort.

FRAXINUS

F. rufa, Hort., not Bosc). Lvs. simple or 3-parted,
usually incisely dentate. Var. monophylla, O. Ktze. [F.
nwnophylla, Desf. F. simpUcifolia, Willd.). Lvs.
simple, ovate, serrate, rarely with 1 or 2 small Ifts. at
the base. Var. nana, Loud. (var. polemoniifolia,
var. globosa, Hort.). A compact, slow growing, dwarf
form with very small lvs. Var. pfindula, Ait. With
pendulous branches. One of the best pendulous trees
for forming arbors and shady seats.

EE. Buds brown.

17. parvifdlia, Lam. {F. lentiscifdlia, Desf.). Shrub
or small tree, to 15 ft., with slender, often purplish
branches: lfts. 7-13, sessile, obovate or obovate-lanceo-
late, acute, serrate, 1-2 in. long: fr. oblong, obtuse or
acute. W. Asia, S. Europe. Var. pSndula, Dipp., with
pendulous branches, forming a graceful small weeping
tree.

18. potamfiphila, Herd. Small tree, to 30 ft., with
rather stout, upright branches : lfts. 7-13, stalked,
rhombic-ovate or ovate-lanceolate, serrate, acute or
acuminate, 1-2X in. long : fr. linear-oblong, Turkes-
tan, Songaria.

F. angustifblia,'V&\i\. Allied to F. parvifolia. Lfts. oblona-
lanceolate or lanceolate, serrate, to 3 in. long. S. Eu.. N. At'r.,

W. Asia.— i^. a?io?naZa, Wats. Small tree, to 20 ft., with quad-
rangular branches: lvs, simple or pinnate, roundish or round-
ish ovate. lK-2 in.: fr. obovate. Colo., Utah. S.S. 6:266.—F.
argentea, Loisel., is a var. of F. rotundifolia, but in gardens
often other Ashes, especially varigated forms, are cult, under
this name.— i^. Berlandieridna, DC. Allied to F. lanceolata.
Tree, to 70 ft.: lfts. 3-5, ovate or obovate, serrate, downy along
the veins beneath, to 4 in. long. Texas to Mexico. S.S. 6:273.—
F. Biltmoreana, Beadle. Allied to F. Americana. Tree, to 50 ft.

:

branches pubescent: lfts. 7-9, oblong-lanceolate, pubescent be-
neath, 3-6 in. long: fr. lJ-^-2 in. long, emarginate. with elliptic.

. t

869. Freesia refracta, var. Leichtlinii.

marginless body. N. Carolina.—-F. dimdrpka, Coss. & Dur. Al-
lied to F. xanthoxyloides. Shrub: lfts. 5-7, roundish ovate to
oblong, creuately serrate, /^-l in. long. N. Africa. Tender.—J''.

dipetala, Hook. & Arn. Allied to F. euspidata. Shrub : lfts.

5-7, elliptic or ovate, serrate or entire, H-^ in- long: fls. with 2
obovate petals. Calif., Mexieo. S.S. 6:261. -Tender.— J^. //o7-i-

biinda. Wall. Allied to F. longicuspis. Tree, to 40 ft.: lfts. 5-7,

ovate-Ianeeolate. serrate, reticulate beneath, 2-4 in. long: pani-
cles large, to 10 in. long; petals oblong. Himalayas. Tender.—
F, GrSggi, Gray. Allied to F, euspidata, Small tree: lfts. 3-7,
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oblong-ohovate, crenately serrate, or entire, M-1 in- long; fr.

linear-oblong, emarginate. S.S. 6:262. ir.F. 2:461.—F. Mari&si,

Hook. f. Allied to F. Bungeana. Shrub: Ifts. 5, almost sessile,

obovate to ovate-lanceolate, entire or serrate, aente, 1-3 in.

long. China. B.M. 6678.—i^. oxi/cdrpa, Willd. {.F. oxyphylla,
Bieb.). Allied to F.parvifolia. Tree, to 60 ft.: Ifts. 5-11, lanceo-
late, serrate, pubescent along the midrib beneath, 1/^-3 in. long:
fr. oblaneeolate, acute. S. Eu., W. Asia.

—

F. profunda, Bush.
Allied to F. Pennsylvanica. Lfts. 7-9, oblong-lanceolate, acumi-
nate, entire, 3-6 in, long, tomentose beneath: fr. 2-2^ in- long,

with decurreut wing. Ark., Mo.— J', raibocdrpa, Regel. Shrub:
It'ts. 3-7, oblong or oblong-obovate, usually entire, obtuse, 1-2 in,

long: fr. strongly falcate, with obovate not deexirrent wing.
Turkestan, Buchar.—jP. JRegeli, Dipp. Probably only var. of
F. potamophila, with darker green, broader and less acute
It'ts. Turkestan.

—

F. rkynckophylla, Hanee. Large tree:

buds large, thickly covered with rufous tonientum : lfts.

5, oblong-obovate, remotely crenate-serrate, 2~i in. long:
fls. perfect, apetulous, with a calyx. China. G.F. 6:485.—
F. rotundifblia. Lam. Allied to F. Ornus. Small tree, to
25 ft.: lfts. 5-9, roundish or roundish obovate, irregularly
serrate. S. Europe.—J^. Sogdicina, Bge. Allied to F. an-
gustifolia. Small tree : Ivs. often in 3's and rather
crowded; lfts. 3-5, lanceolate, serrate, 2-4 in. long. Turk-
estan. — J**, tamariscifblia, Vahl. Allied to F. parvifolia.

Small tree: lfts. 9-11, sbort-stalked, oblong-lanceolate, serrate,
1-3 in. long. W. Asia.— -F. Texensis, Sarg. Allied to F. Ameri-
cana. Tree, to 40ft.; lfts. 5, broadly oval or ovate, rounded or
acute at the apex, lK-2>2 in. long. Texas. S.S. 6:270.—-F. T/ieo-

phrdsti, Nouv. Duh., is a var. of F. Ornus, but in gardens other
forms are sometimes ciUt. under this name.— jF. Turkcstdnica,
Carr.=F. Sogdiana.—-P. rranf/ioa^y^oldcs. Wall. Shrub or small
tree, to 25 ft.*, lfts. 5-9. oblong, crenulate-serrate, 1-2 in. long.
Himalayas. Belongs to the subgenus Sciadanthus, having per-

fect anetalous fls. with calyx. Alfred Rehder.

FRESSIA (the author of this genus uever explained
the name). IHddcetv. Freesias (Fig. 809) are amongst
the dozen most popular bulbous plants for fall planting
and winter blooming, and next to the Chinese narcis-

sus, which can be grown iu pure water, they flourish

in home windows with less care than most other
liulbs. They have tubular fls., white or pale yellow,
borne in a pretty fashion that makes them amongst
the most highly individualized of all garden plants.
The 5-7 fls. are upright and strung along a jointed axis
which is suddenly bent hack ahnost at right augles to

the vertical peduncle. (This habit is an accentuation of
that of Tritonia, from which Freesia is essentially dis-

tinguished by the 2-cut style.) Of the splendid and
ahnost numberless bulbs from the Cape of Good Hope
(including the iris, amaryllis, and lily families) Free-
sias are, next to gladiolus, the most popular, though
not so variable as Ixias. This popularity is a growth
of the last quarter century or less, though Freesias have
been in cultivation since 1816 or earlier. Conservative
botanists now suppose that the Freesias are all origi-

nally of one stock, which species should be called F.
refracfa. The extremes of variation in form are shown
in Figs. 869 and 870, from the long and slender tube of

var. cilba to the short and broader tube of var. Leicltt-

linii. One of the earliest pictures of the plant is that iu

the Botanical Register for 1816 (Phite 135, as Tritnuia
refrdcia), a part of which is reproduced in Fig. 870 to

show the great irregularity of the corolla lobes at that
early period, and the straggling habit of the fls., some
pointing down and others up. The colors in tlie plate
are unattractive, almost repulsive, being a sickly green
throughout, with a strong orange color on the tips of the
3 lower lobes. The garden evolution of the Freesias has
proceeded along two lines. The greatest effort has been
expended to produce a pure white flower, and in the best
strains the white color is mostly associated with a
long and slender tube. The ideal of a yellow flower is

less popular, and is mostly associated with the shorter
and broader tube. In both cases the forms with stran-
gling inflorescence and irregular corolla lobes have
beeu relentlessly suppressed. One may easily see how
strongly 2-lipped and gaping were the flowers of 1810,
and how strongly the tube was bulged upon one side.

Any tendencies toward such forms in modern bulbs are
signs of degeneration or carelessness somewhere. In
pedigree plants the lobes are beautifully rounded and
the flowers symmetrical. Perhaps the most charming
picture of the two prevailing ideals is Plate 347 of the
Garden, vol. 22, 1882. One of the earliest pictures of
the short- and broad-tubed yellow type is that in L.B.C.
19:1820, published in 1832 as Tritonia odordta. The

probable course of evolution and degeneration in Freesias
is pictured in Gng. 7:197 and A.F. 14:1179. In the pur-
suit of either ideal, the yellow spots have been con-
sidered objectionable. The original stock seems to have
a trace of violet color, which sometimes shows itself in
varying intensity, sometimes in spots or lines, some-
times in a suffused tint. Lately some fine effects are
said to have been secured with this minor color, but
it is doubtful if the violet hue will ever produce any-
thing of the first importance. Less important pictures
of Freesias are in Mn. 8, p. 87. A.G. 17:'539. Gn. 51, p.
304. G.C. III. 3:588; 19:391,392,397. The writer has

not seen the older figures in Jacq. Ic. t. 241.

Redoute, Lil. t. 419 and Gt. 808. For garden
monographs,seeGng.7:196,andGn.22, p. 94.

870. Freesia refracta.

As it was in 1816, with a
modern flower of var.
alba at the left.

The 'following points
are taken with only tri-

fling changes from F.
A. Waugh's review of
Freesias in Gng. 7:196 :

"As a florist's flower the
white Freesias are most
valuable, the whiter the
better. The original type
of Freesia refracta evi-

dently had a strong ten-
dency toward the yellow
color; this keeps turning
up with great persistence in F. refracta alba. There is

always a certain per cent of yellow mixture, even in the
finest strains. Sometimes it is only 2-3 percent; some-
times it is 50 per cent; usually it runs about 5-10 per
cent. The causes of this are not certain. A Californian
makes a quasi admission of the allegation that Ameri-
can grown stock shows more yellow than the European
grown, and suggests that the strong sunlight of his

state accounts for the tendency toward yellow fls. Ex-
periments by V. A. Clark show that the yellow color is

formed under the direct oxidizing influence of sunlight.
In general it seems that the greater amount of yellow is

correlated with stronger growth. Plants which grow
very vigorously show darker green leaves and more of
the peculiar sulfur color. White flowers are often, like

white leaves, a sign of weakness in the plant. This
makes it diflicult to keep a stock of Freesias vigorous
and at the same time selected to a high degree of purity
as regards the flowers."
Freesias are much forced by florists, chiefly for cut-

flowers at Christmas. If cut when only 2 fls. are out,

the rest will open. They can be had in flower from
Christmas until June by successional plantings from
Aug. to Feb. For the best results the largest and high-
est priced bulbs should be planted as early as Aug. One
of thi strong points of Freesias, however, is that plant-
ing may be delayed longer than with many other bulbs.
Bulbs may be dried off gradually in the pots and kept
dry during summer. Repot; the larger bulbs will bloom,
but will not give so good results as medium size imported
bulbs not previously forced.
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In the home window Preesias will flower in 6 weeks
after growth starts. Their fragrance is delightful.

They are not so particular as the other important bulbs
about being potted long before they are wauled for forc-

ing and stored in a cool place, where the tops are held
back while the roots develop. Be careful to have good
drainage. There is danger of overwatering until the
plants are in flower.

The wholesale production of Preesia bulbs is an im-
portant industry. The Channel Islands have long been
known as one of the most favored localities for growing
Cape bulbs. Preesias are comparatively little grown in

Holland. The centers of the industry seem to be shift-

ing. The Bermuda Islands now have a small share of
the trade, and Califoi'nia has the largest share of any of
the American states at present.

A. Fls . distiiiMy $-Upped : inflorescence straggling:
colors dull; spots prominent.

relricta, Klatt. Pig. 870. The original type no longer
in cultivation. Lvs. linear: spathe-valves small, oblong-
lanceolate, scarious.

AA. Fls. and inflorescence more nearly regular: colors
purer; spots not prominent,

B. Tube typically long, slender and gradually narrowed.

Var. ilba. Pig. 870. Lvs. and spathe-valves as in
var. odorata.

BB. Tube typically short, broad, suddenly constricted.

c. Color pale yellow.

Var. Leichtlinii. Pig. 869. There is a subvariety
majar int. by Sutton.

CO. Color bright yellow.

Var. odorata. Lvs. broader and less rigid than in the
type: spathe-valves broader and more obtuse. Subva-
rieties with various colors are Idctea, lilacina, formdsa
and Klatte&na.

ccc. Color orange.

Var. ailrea. Odorless, later than the rest and more
uncertain.

Other kinds of less importance are cHspa, tricolor, xantho-
spica, purpurascens and xanthospila. These names do not
appear in American catalogues. Bella is a variety highly
praised by some. ^ jj

FKEM6NTIA (after John Charles Fremont, dis-
tinguished western explorer, who discovered it in 1846).
Syn. Fremontodendron. Sterculidcece. Beautiful free-
flowering shrub, with alternate, rather small, palmately-
lobed lvs. and large yellow fls. appearing in great pro-
fusion in June. It is not hardy North, and in cool re-
gions it should have a sunny and sheltered position,
preferably against a wall of southern aspect ; it pre-
fers well-drained, rather dry soil, and dislikes, espe-
cially during the winter, an excess of moisture. Prop, by
seeds or by greenwood cuttings under glass in summer.
One species in California, allied to the Mexican Chei-
ranthodendron : shrub or small tree, with stellate pu-
bescence : lvs. alternate, slender-petioled : fls. solitary
on short, lateral branchlets, apetalous ; calyx large,
deeply 5-parted, with 3 small bracts at the base ; sta-
mens 5-connate toward the base into a tube : fr. a 5-

celled, dehiscent capsule with many seeds.

Cali!6rnica, Torr. To 20 ft. : lvs. generally roundish
ovate, cordate or rounded at the base, obtuse, 3- to 5-

lobed or almost entire, whitish or ferrugineous pubes-
cent beneath, %-l}^in. long: calyx lJ^-3 in. across,
deep yellow, with stellate hairs outside, villous at the
base within ; lobes orbicular : capsule densely beset
with hispid hairs, 1 in. long. S.S. 1:23. B.M. ,5591. Gn.
3. p. 55; 29:525 and 33, p. 566. P.S. 22:2349. K.H. 1807:90.
I.H. 13:496. B.H. 17:13. Alfred Rehder.

FRINGE TREE, Chionanthus Virginica.

FRITILLARIA (Latin fritlllus, commonly understood
to be a checker-board, but may have meant dice-box).
LiliAcece. This genus includes the Crown Imperial and

the Pritillaries, hardy, bulbous plants, mostly low-
growing and spring-blooming, with drooping or nod-
ding fls. which are often checkered or tessellated with
dark purple and green, but some also have brighter colors.
They resemble lilies in having drooping or nodding fls.,

but their anthers are fixed at the base, while those of the
lilies are fastened on the back but are free to swing
about. Lilies, too, have funnel-shaped fls., while Pritil-

laries and tulips have bell-shaped fls., and tulip fls. are
erect. Nearly all the Old World Pritillaries resemble
tulips in having coated bulbs, while all the American
Pritillaries resemble lilies in having scaly bulbs. It is

a curious fact that the Cape of Good Hope, which has
supplied the world with so many excellent bulbous
plants, has no lilies, tulips or Pritillaries.

By far the most popular kinds are the Checkered Lily

871. Common Snakc's-head or Checkered Lily.

(Fritillaria Meleagris.)

Faithfully redrawn from Besler's Hortus Eystettensis,
published in 1G13. (Incorrect as to stamens and pistil.)

and Crown Imperial, Pigs. 871, 874. These are the hardi-
est, the easiest to cultivate and the most variable. The
Crown Imperial is one of the most characteristic plants
of old-fashioned gardens, but it has been banished from
many modern gardens because of its strong foetid

odor. It is the most robust of all the species, and until

1897 was supposed to be the only one with its fls. in
umbels, all the others being solitary or in racemes. It

is a truly imperial plant, and rejoices the children early
in every spring by its marvelous pearly drops of nec-
tar, which seem never to fall. F. Meleagris, the most
popular of the purple kinds, is the common Snake's
Head or Checkered Lily, so called from the tessellation

of purple and green, which is prettiest when as sharply
and regularly defined as possible. This plant grows
wild in moist English meadows, and can be naturalized
in large quantities in such situations. It is the only
kind that can be used for all the purposes mentioned
below and for cut-fls. Other ancient inhabitants of Eu-
ropean gardens are F. latifolia, litten and Persica, for
the last of which we are indebted to "Mr. Nicholas Lete,
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a lover of all fair flowers," by whose "procurement,"
Parkinson says, it was secured through Turkey. All
the remaining: kinds are rarer.

As a rule, the kinds that are chiefly purple or green,
or mixtures of botli colors, are dull, unattractive and cu-
rious compared with the few kinds that have brilliant

yellow or red. Of the djiller and purple kinds, 2 of the
choicest, next to F. Meleagris, are F. tnUpifotia (which
is riamed like a tulip and never checkered) and F.
CatHtscJtafcensiSf great masses of which in Alaska make
one of the "summer sights " remembered by the tourists.

Tlie white in Fritillaries is perliaps always more or less

greenish, and the white color in F. Meleagyis is as good
as in any species. By far the most brilliant of the
genus is F. recurva, which i.s also the most difficult

of culture. Next in brilliancy come F. lufea, aureii,

Mogf/ridqei and pndica, all highly individual and all

yellow, some checkered, others not.

Tlie culture of Fritillaries is rather complicated, 2

kinds capable of being naturalized, some cult, in bor-
ders, some in rockeries and others in pots. The
Crown Imperial, being exceptionally vigorous, requires
the deepest planting, richest soil and most room. The
eartii should be trenched. Well rotted manure may be
worked into the soil 6 in. below the bulbs and the bulbs
set on a level C in. from the surface of the gi-ound. This
species has the largest fls. in the genus. If possible it

should be shaded from the midday sun, as southern ex-
posures are said to make the fls. smaller and shorter
lived.

In border cultivation the essential peculiarities are a
sheltered, shady site, early fall-planting, division every
2 or .S years, and as a rule a warm, deep, sandy loam,
which is not too cold or too retentive of moisture.
Bulbs of the taller kinds may be planted .3-4 in. deep;
bulbs of the dwarf kinds may be set at half that depth.
As all Fritillaries increase rapidlj' by offsets, it is desir-
able to lift and divide the plants at least every 3 years,
or the small bulbs will rob the big ones. For the same
reason Fritillaries are rarely prop, by seeds.
The dwarf and rare sorts require more care and de-

serve some leaf-mold in their soil. "E. J.," in Gn. 52,

pp. 2i2-2i-l, says that such plants require an evergreen
carpet through which they may spring, and recommends
Seditm Hispauicion or its var. rjjaueum as the most per-
fect carpet possible, taking the least from the soil and
giving the least possible resistance to the plants below.
"Such carpets must of necessity be plants of very dwarf,
creeping growth, such as some of the smaller, mossy
saxifrages or aubrietias, that do not mind frequent dis-
turbance and are easily replaced." For the principles of
culture in rockeries and pots, see Alpine Gardens and
Bulis.
Our native Fritillaries, which include the bright-fld.

rccin-va and pndica, are confined to the Pacific coast.
Of these Carl Purdy makes 2 cnltural groups, based on
the character of bulb, the kind of soil and the condi-
tions of shade. The first group contains F. biflora, lilia-

cea and pluriflora; the second F. atropurpui-ea, coc-
cinea, lanceolatn, parviflora

,
pndica and recvn'a. The

former grow in open fields in heavy clay soils; the lat-

ter in shady wools, in well drained soils, but F. pudica
does not need as much shade as the others of its group,
and must have sandy loam and slight shelter. It is a
native of the sandy sage brush region, east of the Sierra
Nevada and Cascade Mts. The bulbs of the first group
are composed of thick, heavy scales attached to a thin,
rhizomatous base; in the second group the bulbs are of
one piece, and low-conical in form, their sides thickly
covered with small, round, white rice-like offsets. For
the first group Purdy recommends a rich loam, and a
slight shade to draw out the stems and prolong the
bloom; for the second group a light, loose soil, rich in
mold, a sheltered place and considerable shade. At
the best these are not profuse in their bloom. E. J. ad-
vises that the bulbs of F. recurva should be planted
with the least possible delay.
The key to the various subgenera given below is es-

sentially Baker's in his monograph in Latin in Jour.
Linn. Soc. 14:251 (1875); it rarely happens that the
botanical and horticultural interests agree in using
such simple and obvious characters as those of the bulb
and style. The nectaries or glands are less useful and

reliable, but they help to give a sense
groups in this large genus.

A. Bulbs tunicated {i.e., coated).
B. Style 3-cut.

D. Glands distinct and
prominent, equal. Species

E. Glands long 1.

EE. Glands wide 2-14.

DD. Glands obscure, equal,
long

BB. Style undivided.
C. Glands equal, obscure ....15-17.

cc. Glands unequal
,
prominent

D. Glands long 18.

DD. Glands short
AA. Bulbs scaly.

B. Style undivided 19-21.

BB. Style 5-cut.

c. Capsules acutely angled.
D. Fls. solitary or race-

mose 22-25.

DD. Fls. in utnbels 26.

CC. Capsule obtusely angled ..27-30.

of the natural

Subgenera
eufritillaeia
monocodon

notholirion

Amblirion

korolkowia
Rhinopetalum

Therisia

Goniocarpa
Petimum
LlLIORHIZA

INDEX.

Armena, 16. Libanotica, 20. pudica, 17.

atropurpurea, 24. liliaeea, 28. Pyrenaica, 12.

aurea, 9. lutea, 8. recurva, 27.

biflora, 29. Meleagris, 1. Raddeana, 26.

Camsehatcensis. 30. meleagroides, 11. Ruthenica, 6.

coccinea, 25. minor. 11. Sewerzowi, 18.

delphinensis, 3. Moggridgei, 3. Thuubergi, 4.

Elwesii, 14. Oraneusis, 13. tubasformis, 3.

Imperialis, 26. pallidiflora, 10. tulipifolia, 15.

Kamschatcensis, 30. parvitlora, 23. verticillata, 4.

laneeolata, 22. Persica, 19. Wahijewi, 5.

latifolia, 7. pluriflora, 21, 27. Whittalli, 2.

1. Meleagris, Linn. Figs. 871-873. Distinguished
from No. 2 by the glands 5-6 lines long and stigmas
half as long as the style. Typically 1-fld. England
and Norway, through central Eu. to Caucasus. Gn.

32:626; 47, p. 330; 52, p. 243. -In the Eng-
lish meadows whitish and purplish forms
are found which are more or less check-
ered. The Dutch bulb-growers keep at

least 10 kinds distinct. The extremes of
color-range are (1) a greenish white, (2)
a sufiicient degree of purple to make the
checkering as distinct as possible, and (3)

an approach to yellow. Some kinds bear
2-3 fls. ; some are double; some fls. spread
so widely as to be almost funnel-shaped.
Var. cont6rta, an old monstrosity, instead
of segments free all the
way, and a shouldered
base, has the lower third

From Flora of the perianth united into
Danica.show a funnel-shaped tube. The

yellow of some fls. is con-
jectured to be the result

of a cross with F. lutea

made before Gerarde's
time, say 1630. In Eng-

land the species flowers toward the end of

April. It is the best "all-round "species.

2. Whittallii, Baker. Height 1 ft.:

stem 1-fld.: Ivs. linear, glaucous: fls.

checkered green and brown. iVIt. Tau-
rus. Int. 1893.

3. tubaefdrmis, Gren. & Godr. {F. delphinensis,

Gren.). Distinguished by the glands 3-4 lines long and
very short stigmas. Alps. Baker gives the same color

range as for F. Meleagris, but "D.K.," in Gn. 32, p. 537,

regards as the typical color a purplish brown, faintly

marked with yellow, belonging to a plant that fls. in
.

July. However, the most desirable form is var. M6g-
gridgel, Boiss. (F. Mdggridgei, Hort.), with its bright

yellow, checkered inside with bright red or reddish

brown. This is a dwarfer form from the maritime Alps^

with wider Ivs. (6-9 lines), longer stiamatic cusps, ap.

preaching i^. ?H/ea, and essentiallv vellow-fld. G.C H.

13:532. Gn. 18:244. F.M. 1880:405.-11 blooms in mid,

April. Var. Bumiti, Planehon, bright plum, checkered

872. Stamens
and pistil of
Fritillaria

Meleaffris.

the 3-eut

stigma, an iin

portant char-
acter in this
genus.

873. Strange
form of doub-
ling in the
Checkered

Lily.

Pictured as
early as 1613.
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greenish yellow ; has a broadly bell-shaped, smaller fl.,

which is even earlier and has smaller glands.

4. verticillita, Willd. {F.leuedntliii, Fisch.). Thisand
No. 5 are distinguished from Nos 6-10 by the greater
height of the former and their h's. curled at the tips
into tendrils. Height IJg' ft. : stems often 1-, sometimes
2-5-fld. : fls. white or yellow, never checkered or spotted.

874. Crown Imperial—Fritillaria Imperialis.

Altai Mts. B.M. 3083. — In the type the Ivs. are numer-
ous, 20-40 ; anthers barely half as long as the jfilaments

:

style no longer than the ovary, but in var. Thunbergii
(F. Thunbergii, Miq.) the upper Ivs. are often sparse :

anthers as long as the filaments ; style lJ^-2 times as
long as the ovary. 6.C. II. 13:532. It is doubtful if the
yellow-fid. form is cult.

5. Walujewi, Regel. Probably belongs here, as its Ivs.

have tendrils. It is the only kind that is silver-white
outside and crimson-brown spotted white or yellow in-

side. Turkestan. Gn. 52:1137.

6. Euth§nica,Wickst. Height 1-2 ft.: stem l-3-,fld. : Ivs.

&-20: fls. livid purple, obscurely checkered. Caucasus.

7-9. latlfolia, Willd., and its allies F. lutea, Miller,
and F. aOrea, Schott. These three names may be taken
as representing theSwell-marked typesof color: F. lati-
folia representing the extreme of dark purple and green
without yellow ; F. anrea, at the other e.xtreme, being
essentially yellow, the checker marks smaller and more
sharply defined, and the colors of the brightest; F.
lutea an intermediate form, essentially yellow, but
greenish, and with the purple checker-marks duller in
color and not so sharply defined and regular. In this
sense the pictures may be referred to the types as fol-

lows : B.M. 853 and 1207 to F. latifolia ; B.M. 1,538 to
F. lutea; B.M. 7374, R.H. 1878, p. 287, Gn. 42:807, .J. H.
III. 28:357, and probably Gt. 840, Fig. 1 (not seen by the
author) to F, anrea. F. latlfolia represents the extreme
width of Ivs., and F. anrea is said to differ in having
the lower Ivs. often whorled. All these grow }<J-1 ft.

high. One of the most anciently cultivated of allFritil-
laries is F. lutea, which is found promiscuously
mingled with the wider-leaved form, both wild and cult.
At present the most popular of the three is probably
F. anrea, which began a new era of prosperity about
1894 with its reintroduction by Leichtlin. All flourish
in the Caucasus region. The Dutch bulb-growers ad-

vertise 10 varieties of F. latifolia.

10. pallidifldra, Schrenk. Allied to 1 and
12, but with more numerous, broader Ivs.,

and larger fls. Height 6-15 in.: Ivs. 8-25:
fls. 1-6. Siberia. B.M. 6725 (green, with a
few dark purple spots). Gt. 1857:209. R.H.
1880, p. 215. G.C.II. 19:573.-"Paleyellow."
Tfoi. Tnbergen.

11. melea^oldes, Patrim. (F. m.hior,
Ledeb. ). Height 1-2 ft. : stem very slender,
mostly 1-fld.: Ivs. 3-6, narrowly linear: fls.

dark purple, spotted green ; anthers a third
the length of the filaments. W. Siberia.
B.M. 3280.

12. Pyrenaica, Linn. Height \-T.% ft.,

mostly 1-fld.: Ivs. 6-10, linear, glaucous : fls.

dark purple, spotted green ; anthers two-
fifths the length of the filaments. Pyrenees.
B.M. 664, not 952 or 1216.

13. Oran^nsis, Baker. Height 1-lK ft.:

lower Ivs. lanceolate: upper Ivs. linear: fls.

dark purple, obscurely checkered green.
Mt. Oran. G.C. II. 13:341.

14. filwesii, Boiss. Lvs. ,5-6: fls. green,
flushed purple on back and tips, not check-
ered. Lycia. B.M. 6321, erroneously, as F.
aemopetala.

15. tulipifdlia, Bieb. One of the choicest
and daintiest kinds. Very distinct. Foliage
glaucous blue: fis. resembling a tulip in
shape, and with a chalky look outside.
Height2-8in. : stem 1-fld. : lvs. 3-4, elliptic,

concave, nerveless, lH-2Kin. long: fls.

solitary, inside rusty brown-purple, not
checkered, outside dark glaucous blue,
streaked with the same purple. Caucasus.
B.M. 5969.

16. Armdna, Boiss. Height 6-12 in.: stem
1-fld.: lvs. 4-5, lower lanceolate, upper lin-

ear: fls. between funnel- and bell-shaped,
dark purple, not checkered. Armenia. B.M.
6365. J.H. 111.35:83. Var. fiisco-Ititea, Hort.,
tawny yellow.

17. piidica, Spreng. Lvs. 3-6, lower ones strap-shaped,
often opposite (while in F. tnlipifolia and Armena they
are alternate), upper ones linear: fls. pale or dark yel-

low, rarely purple, never checkered. N. W. Amer. Gn.
13:133. R.H. 1895, p. 229. G.C. III. 19:403. J.H. III.

32:295. Mn. 4:49. -The stamens (as in Nos. 14 and 15)

are nearly as long as the perianth. "Deep orange yel-

low, fragrant." Van Tuhergen.

18. Sew6rzowi, Regel. Height 1-1K ft.; lowest lvs.

lorate-lanceolate, 1 in. wide, often opposite, upper lvs.

lanceolate, 6-7-nerved, 3-4 in. long: pedicels 3-6 lines

long: fls. 6-10, green, not checkered, but with a few
purple spots outside; filaments purple; anthers gi'een.
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Turkestan. Gt. 760. B.M. 6371. J.H. III. 30:319. G.C.
III. 1:457.

19. P^rsica, Linn. Robust, 2-3 ft. high : Ivs. 40-60,

glaucous, linear, 4-6 in. long, 6-9 lines wide : raceme
10-50-fld. : fls. small, bell-shaped, slightl}' odorous, lilac-

purple, sometimes chalky outside and lined witli purple
but never checkered; stamens a tritie shorter than the
perianth. Orient. Fls. end of April or beginning of

Mas'. B.M. 1537. Var. minor, Sims, B.M. 9G2 (exclud-

ing synonymy), has smaller fls. and anthers barely ex-

serted.

20. Libanotica, Baker. Closely resembling No. 19, but
with 6-30 strongly odorous fls., pale lilac, with darker
vertical veins; stamens a third shorter than tiie peri-

anth ; anthers purplish. Palestine, rocky and shady
parts of Mt. Lebanon.

21. pluriflora, Torr. Height 1-lK ft.: Ivs. 8-12, low-
est often opposite, oblanceolate, the rest narrower:
raceme 4-12-tid. : fls. rosy purple, not checkered. Calif.

G.C. III. 21:23 (a central band of purple down each
segment).— "Pale reddish purple." Van Tiibergen.

22. lanceolata, Pursh. This and Nos. 23-25 are na-
tives of W. N. Amer.. and grow 1-lK ft. high. Stem
1-3-fld.: Ivs. 4-10, lanceolate, whorled: fls. pale purple,
mostlj' distinctly checkered Var. in^icilis, Hort., dark
purple.

23. parvifldra, Torr. Stem 5-20-fld.: Ivs. about 9,

linear: fls. purple, suffused green, not checkered.

24. atropurptoea, Nutt. Stem 1-6-fld.: Ivs. 12-20: fls.

dark purple obscurely checkered with green. Recent.
— Said to rival I", reeurva.

25. coccinea, Greene. Stem 1-4-fld. : Ivs. 4-12 in 2 or
3 whorls at middle of stem : fls. yellow and scarlet,

checkered.

26. Imperialls, Linn. (Imperidlis coronAta, Dum.
Cour.). Crown Imperial. Fig. 874. Height 2-3 ft. : Ivs.

numerous, crowded, ascending, M-1 in. wide, highest
often in whorls of 8-10: fls. end of March. B.M. 194
and 1215. Gn. 46, p. 101 and 52, p. 243. A.G. 13:488.

R. B.20 : 196. — There are single and double forms in yellow
and red, and kinds with foliage striped white, and with
gold. The Dutch growers also advertise Aurora, Maxi-
mus, and William Rex, red ; Sulphurous, sulfur yellow;
and Crown upon Crown. American dealers add Couronne
Orange and Red Slagzwaard. Var. longipetala, Hort.
Gn. 56:1247. For more than a century -F. Imperialis has
been the only species in cult, with fls. in umbels, but
Max Leichtlin writes to G.F. 7:177 (1897), that I'. Bad-
deAiia belongs to the same group, blooms earlier, and
has straw-colored fls. of a different form from F. Im-
perialis, and adds: "This is likely to cause a revolution
in the Imperialis strain when once it has been carefully
hybridized."

27. reciirva, Benth. This has stamens only a little

shorter than the perianth, while in the next 3 species
they are only half the length of the perianth. Utterly
distinct from all other Fritillaries by the color of the
fls., which are bright red outside without a trace of pur-
ple, and brilliant yellow inside, spotted with red.
Height 6-24 in.; stem 2-8-fld., purple, mottled green:
Ivs. 6-12, lower ones in whorls of 3-4. linear, ascending;
fls. narrow, bell-shaped. Calif. B.M. 6264. Gn. 18:257.
Var. pluriSldra, Hort., is perhaps the best strain.

28. liliicea, Lindl. Height 6-12 in.: stem 1-6-fld.:
Ivs. 9-15: fls. between funnel- and bell-shaped, whitish,
veined green, not checkered. Gt. 1871:715.

29. biflora, Lindl. Height 6-9 in. : stem 1-2-fld. : Irs.

4-8: fls. same shape as in Jf. liliacea, pale purple, suf-
fused green, scarcely checkered.

30. CamtechatcSnsis, Ker-Gawl. Mostly written.S'am*-
schatceHsis and variously misspelled. [Lilium Camt-
sc7i«fc^HSc. Linn.). Black Lily. Height 6-18 in.; stem
1-3-fld. : Ivs. 10-15, dark purple. Siberia, Alaska to
Calif. Gn. 25:432; 52, p. 242. F.S. 12:12,32.

F. citrina is cult., but little known. SeeGn. 52, p. 243.

W. M.
FECELlCHIi (J. A. FroE-lich, physician of EUwangen,

monographed Gentiana, 1796, died 1841). AmarantA-
cete. Eight species of woolly or hairy North American

annuals, found chiefly in West Indies, Mex. and Brazil.
Lvs. opposite: spikes opposite, terminal; fls. perfect,
3-bracted ; calyx Tubular, 5-cleft, hardened and spiny
crested in fr. F. Floridana, Moq., has been advertised
for sale only rarely in America. It is cult, abroad.
Height 1-3 ft.: Ivs. linear to oblong: spikes 2 in.

long or more: fls. white and woolly, set off by small
blackish bracts. July-Sep. B.M. 2603, as Oplotheca
Floridana. -^

^ jyj^

FROG-BIT in America is Limnohiuni ; abroad Hijdro-
':haris Morsus-rance.

FROST. The hoar Frost which injures plants is frozen
dew. An object cools at nightfall and the moisture
of the air condenses upon it, forming dew. If the tem-
perature then falls below the freezing point. Frost re-

sults. Frost is a local phenomenon. It ordinarily occurs
in the lower places where the cold air settles ; also when
the sky is clear, since radiation of the earth's heat is

then more rapid. It occurs in still nights when currents
of air of varying temperatures are not set in motion.
Frosts must be distinguished from freezes. The latter

are wide-area disturbances. They are associated with
storm centers. They often occur over a wide range.
They frequently accompany high winds. Frosts can often
be prevented, but freezes are usually beyond the con-
trol of man.
Frost is prevented when the temperature is not allowed

to fall below the freezing point. The temperature is

usually controlled by indirect means. The greatest im-
munity is to be expected when an artificial cloud can be
spread over the area. This cloud prevents the radiation
of the earth's heat, and thereby prevents the rapid fall

of temperature. The basis of this artificial cloud is usu-
ally smoke, but if the smoke carries with it a large
amount of vapor of water, it will afford a more complete
protection. 'The best material for making the smoke-
cloud is something which will burn with a slow, smoul-
dering fire and afford quantities of smoke. Materials
which burn quickly not only afford little smoke, but they
are likely to cause upward currents of air which may
be injurious. The actual heat of the fire counts for
nothing except in the immediate vicinity. Compounds
which contain much tar are usually efficient. Of home
resources, damp straw or hay, loose manure, prunings of
trees, and other litter are among the best. It is essen-
tial that the piles be comparatively small and rather
numerous. On level lands it is best to have these piles

on all four sides of the area at a distance apart of not
more than 10 to 30 feet. On somewhat steep slopes the
piles may be placed on the upper side, since there usu-
ally is a slow current of air moving down the hillside

which will carry the smoke over the plantation. The
piles should be as wet as possible and yet burn. Usually
Frost occurs in the latter part of the night. It is impor-
tant, therefore, that the smudges be kept up all night if

full protection is secured. It is best for a man to sit up
and devote himself to the business. Brush piles made
of dry trimmings are inefficient for Frost protection.
Moist litter of some kind vvhich burns very slowly
should be mixed with them. Of late years various prepa-
rations of petroleum and tar have been perfected for

the making of smudges, and when one has large areas
to protect, these are the most ef&cient and economical
materials to use.
In small areas, Frost may be prevented by sprinkling

the plantation with water at nightfall. Any device
which keeps the air in motion will also tend to prevent
Frost; but such devices are impracticable except on a
very small scale. In cranberry bogs Frost may be pre-

vented by completely flooding the plantation.

Frosted plants may be recuperated by keeping them
cool and rather dark for a day or two and syringing the
tops with cold water. Do not let the sun strike them
while they are frozen. Extract the Frost very gradually.
Farmer's Bulletin 34, of U. S. Dept. Agric, has 24

pages devoted to Frost. l. H. B.

FEOSTWEED. Eelianthemum Canadense.

FRUIT-GROWING. Treated under Pomo;o<72/.
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FOCHSIA (Leonard Fuchs, laOl-loCo, German pro-
fessorof medicine, and a botanical author). Onagrdcece.
Sixty or 70 species, tlie {greater part in tropical America,
but three or four in New Zealand. They ai-e very va-
riable in character. The common Fuchsias are known
to U3 as small herbs, but some of them are shrubs in
their native countries. I', exeortieata, of New Zealand,
is a tree 30-40 ft. hish.wheroaa J/', vrocuinbens, ot the

875. Fuchsia speciosa.

The common garden Fuchsia (X %).

same country, is a weak, trailing herb. The fls. are

showy ;
calyx-tuhe prolonged beyond the ovary and

bell-shaped to tui)ular, with 4 spreading lobes
;
petals

4, sometimes 5, or in some species wanting ; stamens
usually 8, often exserted ; style long-exserted, the

sticma prominent: fr. (seldom seen under glass) a

4-Ioculed soft berry. Of the many species, less than
half a dozen have entered largely into garden forms.

Tlie common garden kinds have come mostly from i*'.

Magellanu-a. This species was introduced into Great
Britain from Chile in 1788, or about that time. It is va-

riable in a wild state as well as in cultivation, and plants

subsequently introduced from South America were so

distinct as to be regarded for a time as distinct spe-

cies. Even at the present day some of the forms of F.
Maqelhinica are commonly spoken of as species, so

much do they differ from the type. As early as 1848,

541 species and varieties— mostly mere garden forms-
were known and named ( Porcher, "La Fuchsia, son His-

toire et sa Culture"). The Fuchsia reached the height

of its popularity about the middle of this century. At
the present time it is prized mostly for window garden-

ing and conservatory decoration. The garden forms of

the present day are with difficulty referred to specific

types. The long-tubed or so-called speciosa forms are

probably hybrids of F. Magel tallica and F. fiilgeiis

(Figs. 875, 876). Others are evidently direct varieties

from the stem types. There are many full double forms.

For the history atid the garden botany of the Fuchsia,

see Hemsley "in the Garden 9:284 and 11:70; also

Watson, the Garden 55:74.

Fuchsias ai'e amongst the easiest of house plants to

grow. The essential points are to have vigorous young
plants and not to overpot ; the plants bloom better if

the roots are somewhat confined from the time that the

plant reaches the required size. Any garden soil is

suitable. Give the temperature of an ordinary living

room, or that required for geraniums. Fuchsias grow
readily from seeds, when these are obtainable, and
blooming plants should be secured in less than a year.

They are commonly Errown from slips, or cuttintrs, of

the nearly matured growing wood. Make the cuttinss

of one or two joints— preferably two, — allow two leaves

to remain, biit snip them in two to cheek loss from
evaporation, and insert half their lensth in sand or

washed gravel. In four or five months bloomina: plants

should be obtained. For fall bloom, moke cuttings in

spring. For spring bloom, take cuttings in early fall or

late summer. After flowering, the plants may be kept
cool and comparatively dry if they are to be bloomed
again ; but it is usually more satisfactory to start a
new lot each year from cuttings. However, one or two
old and large specimen plants, in tubs or large pots,
may be a desirable addition to the conservatory. Old
plants may be cut back severely, and the young growth
which is tlirown out will give profuse bloom. Screen
from full sunlight, keep the atmosphere inoist, syringe
if insects become troublesome, and give a rich soil.

Most of the Magellanica types may be left in the open in
the South if protected with mulch. There are Fuchsia
liedges in S. Ireland and parts of England belonging to

this type. l, h. B.

One of the great merits of the Fuchsia is that all of
the strong and robust-growing types make excellent
outdoor decorative plants in summer, and are especially
adapted for shady and half shady places where few
other plants will answer. This is particularly true of
plants which have been kept over winter and have been
trained into large bush plants or standards. After the
first year, they make fine specimens, and they can be
kept and used in this manner and for these purposes
for many years. They can be stored in a cool green-
house, light cellar or any other cool, out-of-the-way
place, where hydrangeas, oleanders and such stock
is wintered, leaving them in their pot-bound, semi-
dormant state all winter, giving just enough moisture
to keep them alive. The latter part of March or the be-

einning of April in the North, the plants can be started

into growth, and as soon as root action besrins they can
be repotted or retubbed, using rich, open loam, with
plenty of good drainage, and can remain in those pots
or tubs for another year. When in bud or bloom, fre-

quent application of liquid manure is very beneficial.

Fuchsias are great feeders. They flower best when
plunged with their pots or tubs in the ground outdoors,
and can be left out until very late in the season, as they
are nearly semi-hardy, and stand a little frost without
serious injury. Cult, by H. A. SiEBRECHT.

Varioiis Latin names of horticultural forms occur in

the trade, but the following represent all the important
botanical types in cultivation in this country

:

alba, 6.

arborescens, 7.

coceiuea. 1, 3.

conica, 1.

coralUna, 1.

corymbifiora, 6.

deciissata, 1.

discolor, 1.

elegans, 1.

Exoniensis, 1.

fulgens, 4.

globosa, 1.

gracilis. 1.

Jiybrida, 2.

Lowei, 1.

macrostemma,

Magellanica, 1.

procumbeus, 8.

puniila, 4.

Jiiccartoni, 1.

speciosa, 2.

syringcefolia, 7.

tniella, 1.

triphylla, 5.

A. Fls. drooiring.

B. Calyx-tube mostly shorter than the lobes (or in

F.' speciosa sometimes as long again): petals obo-

rate and refuse, convolute in the hud.—Ladies'
Eak-Deops.

1. Magellanica, Lam. (F. macrostemma, Buiz & Pav.

F. coci-'iiiea, Curtis, not Aiton). Calyx tube little longer
than the ovary, oblong or short-cylindrical : petals nor-

mally blue, and shorter than the red and oblong-lanceo-

late calyx lobes ; stamens long-exserted : Ivs. opposite

or in 3's, lance-ovate, very short-petioled, dentate. Peru
and S. to Terre del Fuego.' B.M.97. The leading types

are as follows:

Var. globosa (F.globdsa, Lindl.). Fls. small and short,

the bud nearly globular and the tips of the sepals co-

hering even after the flower begins to burst ; calyx tube

very short. A profuse bloomer, and a common type

amongst old-fashioned Fuchsias. Probably of garden
origin. B.R. 18:1556. Gn. 55, p. 75.

Var. c6mca (F. c6nlca. Lindl.). Small-fld., the bud
conical-oblong ; calyx tube nearly as long as the lobes;

petals nearly equal to the calyx lobes. Raised from
seeds brought from Chile. B.R. 13:1062.

Var. discolor (F. discolor, Lindl. F. Lbwei, Hort.).

Dwarf and hardy: fls. small, with slender, short tube

and wide-spreridintr, rather narrow calyx lobes, which are

somewhat lonirer than the tube: branches deep purple:

Ivs. undulate-toothed. Falkland Isl. B.R. 21:1805.
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Var. grrdcilis
(
F. gracilis, L\nd\. F. decuss&ta, Grab. ).

Very slender aud grraceful, the fls. drooping on very
long pedicels: tube slender, nearly as long as the nar-
row, spreading lobes: Ivs. narrow, strong-toothed. Chile.
B.R. 10:847; 13:1052. B.M. 2507. Gu.55,p. 7i. Mn.
2, p. ISB.— Possibly a distinct species.
With F. Maqellanica may be classed F. corallina,

Sort., F. Fmniensis, Sovt.{G.V. II. 20:565), F.4legans,
Paxt., i^. Biccartdni, Hort. , _F. tenellu, Hort., and others.
Some of these are probably hybrids with F. Magel-
la n ica

.

The short-flowered Fuchsias are less popular than
formerly, but many varieties are now in cult. Of this
set the Storm King is a representative.

2. specidsa.Hort. (-F. 7i.!)6cida,Hort.). Figs. 875, 876.
The greater part of present-day garden Fuchsias are of
the long-tubed type shown in the illustrations. These
are probably hybrid derivatives of F. MageJluiuca and
F, t'lflgevs. Amongst the named sorts every gradation
will be found, from the short-tubed Storm King to the
Earl of Beaconsfield with fls. 3 in. long.

3. coccinea. Ait. Not known to be cult, in America,
and inserted here for the purpose of clearing up the
synonymy of F, coccinea. This species appears to have
been introduced before -'''. 3Iagellanica, and it was
named F.coccinea by Alton. F , Magellanica , however,

876. Theresa, a form of Fuchsia speciosa {X %).

"usurped its name and spread it to every garden in the
kingdom, whilst the true plant lingered in botanic gar-
dens, lastly surviving (greatly to the credit of the Bax-
ters, father and son) in that of Oxford _ alone." The
species was lost from its introduction in 1788 to its

rediscovery in an Oxford garden in 1867; meantime
forms of F^ Magellanica passed Bl^ F. coccinea. "jP.

877. Fuchsia triphylla (X K).

coccinea is much more graceful than any of the varieties
of F. Magellanica, flowers even more freely, and is

readily distinguished by the almost sessile leaves with
broad bases, and the hairy twigs and petioles; further,
its foliage turns of a bright crimson when about to fall."

-J. D. Eooker, B.M. 5740. Probably Brazilian.

EB. Calyx-fuhe ilu-ice or more the length of the lobes:
petals pointed, nearly or quite as long as the
calyx, lobes.

4. fiilgens, Mof. & Sesse. Stem somewhat succulent,
glabrous, often red-tinged: Ivs. large and coarse, cor-
date ovate, soft, small-toothed : fls. in terminal, leafy
clusters or racemes, the red long-tubular calyx-tube 2-3
in.longand very slen-
der at the base; the
calyx lobes short and
pointed, greenish at

the tip, not very wide-
ly spreading; petals
deep scarlet, pointed

;

stamens only short
exserted. jMex. B.M.
3801. B.R. 24:1. On.
55,p.75.R.H.1881:150
(var. pumila).— A
brilliant plant, some-
times seen in choice
conservatory collec-

tions. Evidently a
parent of the F. spe-
ciosa tribes.

5. triphylla, Linn.
Fig. 877. Low and
bushy (18 In. high),
pubescent: Ivs. often
in 3's, small, oblan-
ceolate, petiolate,
dentate, green above and purple pubescent beneath:
fls. 1)4 in. long, in terminal racemes, cinnabar-red,
the long tube enlarging towards the top; petals very
short; stamens 4, not exserted. St. Domingo, West
Indies. B.M. 6795. Gn. 41:839. I. H. 43, p. 94. -Known in

botanical collections and sparingly in the trade. The
species has a most interesting history, for which see
the citations made above. Upon this plant Plumier
founded the genus Fuchsia in 1703, giving a rude tlraw-

ing of it. Upon Plumier's description and picture
Linna?ns founded his F. tripliylla. Plumier's figure is

so unlike existing Fuchsias that there has been much
speculation as to the plant which he meant to portray.
No Fuchsia was known to have four stamens or to be
native to the West Indies. In 1877 Hemsley wrote of it:

"The figure, however, is so rude that nobody,! believe,

has been able to identify it with any living or dried
plant. Possibly it is not a Fuchsia at all in the sense of
the present application of the name, for it is represented
as having only four stamens." But in 1873 Thomas
Hogg, of New York, secured seeds of a St. Domingo
FuLdisia which turns out to be Plumier's original, thus
bringing into cultivation a plant which had been un-
known to science for 170 years. It came to the attention
of botanists in 1882, For a discussion of further con-
fusion in the historvof this plant, see Hemsley, G.C. II.

18, p. 263-4.

6. corymbiJlora, Ruiz & Pav. Tall but weak grower,
needing support when allowed to attain its full height,

therefore excellent for pillars and rafters : Ivs. large,

ovate-oblong and tapering both ways, serrate, pubescent:
fls. deep red, hanging in long brilliant corymbs; calyx
tube 3-4 in. long and nearly uniformly cylindrical, the
lobes lance-acuminate and becoming reflexed

;
petals

deep red, lanee-acuniinate, about the length of the
calvx lobes; stamens length of the petals. Peru. B.M.
4000. Gn. 11:58; 55:1203. F.J. 1841 :161. Var. ^Iba,

Hort., has white or nearly white calyx-tube and lobes.

F.S. 6:547. Gn. .55: 1208-A very handsome plant, but
not common.

AA. Floivers erect.

7. arbor^scens, Sims {F. syringcefdlia, Carr. ). A
shrub : Ivs. lance-oblong and entire, laurel-like : fls.

pink-red, small, with a short or almost globular tube.
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in an erect terminal naked lilac-liUe panicle ; calyx
lobes and petals about equal in lenKth. Mex. B.M.2620.
—Little grown, but excellent for winter tlowering:.

8. procumbens, Cunn. Trailing Fuchsia. Trailing
Queen. Trailing: Ivs. alternate, small (^a-Vii in. across),
cordate-ovate, long-stalked : fls. solitary and a.^iUary,

apetalous, tbe short calyx tube orange and the reflexing
obtuse lobes dark purple, anthers blue: plant dicecious.

N. Zeal. B.M. G139.—A very interesting little plant,

suitable for baskets.

Species which are not known to be in the Amer. trade are F.
amplidta, Benth. Fls. large, scarlet, long-tubed, drooping.
Colombia. B.M. GKii).—F. bacUldris, Lindl. Compact, with
short-joiuted branches: fls. very small, flaring-monthed. rosy,
drooping, Mex. B.R. 18:1480.—J. cordiffi(ia, Benth. Fls. 3 in.

long, slender, drooping, hairy, red, on very long pedicels. Mex.
B.R. '21:10.—F. l}ominldna,'ilovt. Garden hybrid with long
drooping red tls. of the speeiosa type. F.S. 10:1004.

—

F. via-
crdntka. Hook. Largest-fld. Fuchsia ; 4-6 in. long, pink-red,
in large, drooping clusters. Colombia, Peru. B.M. 4233.—.F.

microphylla, HBK. Dwarf, small-lvd., with deep red, small
axiUary, drooping fls. : pretty. Mex. H.'R. 15:12G0.~F. serrati-
folia, Ruiz & Pav. Fls. long-tubed, speciosa-like, on droop-
ing pedicels from the axils of the wliorled Ivs., pink, with
greenish tinge: handsome. Peru. B.M.4174.

—

F.simpUcicaidis,
Ruiz & Pav. Lvs. usually in 3's, entire: fls. crimson, long and
slender-tubed, in drooping clusters; resembles F. corynibifera.
Peru. B.M. aO^G.—F. splendens, Zncc. Shrubby, hairy: fls.

drooping, with a short, thick red tube, short, greenish lobes
and petals, and long-exserted stamens, Mex. B.M. 4082.

L. H. B.

F0LLER, ANDREW S,, horticultural writer,was born
in Utica, N.Y., on August 3, 1828, and died May 4, 189G,
at his home at Ridgewood, Bergen county, N. ,T. Fig. 878.

Wheu quite young he removed with his parents to Barre,
N.Y., where his father tilled a small farm. At the age
of 18 he went to Milwaukee, Wis., where he worked at
the carpenter's trade, and became particularly skilful in
the construction of greenhouses, and built a small one
for himself on a city lot. Here he brought together a

878. Andrew S. Fuller.

varied collection of plants, the care of which founded
the nucleus of his later attainments and renown as a
horticulturist. While he lived in Milwaukee he married
Miss Jennie Crippen,who survives him. They never bad
any children. In 1855 they moved to Flushing, L. I.,

N.Y., when William R. Prince offered Mr. Fuller the
management of his greenhouses. But his ambition did
not allow him to remain long in the employ of others,
and in 1857 he removed to Brooklyn. N.Y., and engaged
in grape and small fruit culture, which were then in
their infancy. Here he gave particular attention to the
improvement of the strawberry by cross-fertilization
and selection of the best of the many thousands of seed-
lings raised by him. The most famous of these were
Brooklyn Scarlet, Monitor and Colonel Ellsworth, the
first of which was generally recognized as the highest-
flavored strawberry in existence at the time, although
too soft for market. The entire stock of 300,000 plants
was purchased by the "New York Tribune," which sent

them out as premiums to its subscribers, in consequence
of which they have been widely known as the "Tribune
strawberries." It was during this period that Fuller
wrote his first book, the " Strawberry Culturist." In this
work he brought together and systematized all that
was known about the subject at the time, combined with
the results of his own practical experience. The prin-
ciples underlying scientific strawberry culture, as well
as the practical hints and directions for carrying on the
work in the garden and field, are given in so thorough
and admirable a manner that even now, after 4U years
since they were written, it would be diflicult to improve
upon them. Realizing the necessity of having more
ground for experimentation, and in order to escape the
noise and turmoil of the city, he bought a large piece of
land near Ridgewood, N. .J. This, wheu he moved on it,

early in the sixties, was little more than a barren waste,
but under his constant care it was not long before it de-
veloped into one of the most charming homes and inter-
esting and instructive garden spots in the country.
Almost every species and variety of ornamental trees and
shrubs hardy in the locality were represented, and his
collection of small fruits was the most complete in the
country. These furnished him unequaled means and
material for observation, study and identification, the re-

sults and accounts of which he made known in the clear,

concise, convincing style for which his writings have be-
come famous. A. S. Fuller was an indefatigable worker,
physically as well as mentally. Immediately after the
publication of the " Strawberry Culturist, "he commenced
working on the "Grape Culturist." This was followed by
the "Small Fruit Culturist, ""Practical Forestry," "Prop-
agation of Plants," and the "Nut Culturist." The last of
them he was fond of calling his "monument," as he did
not intend to write another book, and so fate decided that
it should be. He died a few days after he had finished
his manuscript, and never saw the completed book, of
which he was perhaps more proud than of any otlier of
his works, yet in the history of horticultural literature

his "Small Fruit Culturist" will, no doubt, occupy the
foremost rank. It was more instrumental in the devel-
opment and building up of the great industry to which
it is devoted than any other book written before or after,

and in any land. It was translated into German and
published in Weimar in 1868. His books contain but a
small part of his writings. His editorial and other contri-
butions to the "American Agriculturist," to "The Rural
New-Yorker," of which he was part owner for atime, the
"New York Sun," of which he was agricultural editor for
26 years, "American Gardening" and other periodicals
would fill hundreds of volumes. He was also editor of
the "Record of Horticulture," 1866-1867. While Mr. Ful-
ler was principally known as a horticulturist, there was
hardly a branch of natural science to which he had not
devoted more or less attention. His entomological col-

lection, especially that of coleoptera, was one of the
most complete in the country; his mineralogical and
archeological collections contained many rare speci-
mens, and his horticultural library was one of the most
complete in the United States. Personally, Mr. Fuller
was a charming man, liberal and hospitable almost to a
fault. He was a man of striking personality, of decided
chjiracter and opinion, and an implacable foe to sham
and deceit. In whatever he undertook he was always a
leader, never a follower ; he was always on the lookout
for new groimds to traverse, and nothing made him hap-
pier than when a new problem presented itself for solu-
tion, but as soon as it was solved his interest in it

ceased. During the later years of his life, although in

good health, Mr. Fuller left his place but seldom, but in

his earlier years he traveled considerably, and took an
active and leading part in the meetings of the American
Pomoloeical Society, the American Institute Farmers'
Club, the Fruit-Growers' Club, and many kindred so-

cieties, of which he was an active or honorary member.
F. M. Hexamer.

FUMARIA (^H»iH.s, smoke). This genus includes the
common Fumitory, F. officinalis, formerly held in great
repute for various ailments, but now practically ban-
ished from medical practice. Seeds are still rarely sold
to those who have faith in old physic gardens. The
plant is fully described in our commonest botanies, and
has a large literature, which is especially interesting to



FUMARIA FUNGUS 617

those who delight in herbal?. As an ornamental plant,

it is far surpassed by Adlumia. The genus gives name
to the family Fumariacew

.

rUMITOKT. Fumaria officinalis.

FUNGICIDE (see Spraying) is a material used to de-

stroy fungi or to prohibit their growth. The leading
Fungicides are materials which contain sulfur or cop-

per. Bordeaux mixture is the chief Fungicide in use at

the present time. It is a mixture of blue vitriol (sulfate

of copper) and lime, in water. The usual formula is

Copper sulfate 6 lbs.

Lime 4 lbs.

Water 35-50 gals.

The copper sulfate is dissolved in the water, and milk
of lime is added. In spraying large areas, it is better to

prepare stock solutions for the Bordeaux mixture
rather than to make each batch in the quantities called

for by the formula. The sulfate of copper may be put
into solution and kept in this condition indefinitely,

ready for use. A simple method is to dissolve 40 or 50
pounds of sulfate in as many gallons of water, pulver-
izing the material and hanging it in a coffee-sack in the
top of the barrel. A gallon of water, therefore, means a
pound of sulfate. The lime may also be slaked and
kept in readiness for use. Slake it into the creamy con-
dition familiar to masons, cover lightly with water, and
then close the box or vessel to prevent the water from
evaporating. When making the Bordeaux mixture,
pour the requisite quantity of the stock solution of sul-

fate of copper into the barrel, and then fill the barrel
half full of water. Now add the lime (which should be
diluted with water), stir, and add enough water to satisfy
the formula. In orderto test whether the sulfate has been
neutralized by the lime, alittleferrocyanide of potassium
may be applied to the mixture. Place a spoonful of the
Bordeaux mixture in a saucer or plate, and add a drop of
the ferrocyanide. If a red color appears, the mixture
needs more lime. If the test solution is added directly to

a tank or barrel of the mixture, the color reaction is likely
to be lost in the mass. An excess of lime insures the
safety of the mixture.
The Bordeaux mixture is used for many parasitic fun-

gous diseases. It Is not only inimical to fungi, but it

adheres to foliage and stems for a long time. Best re-

sults are secured when it is applied before the fungus
has become established. Bordeaux mixture is usually
more satisfactory when it has not stood long.
The sulfate of copper is the active Fungicidal ingre-

dient of the Bordeaux mixture, but if applied alone, in

water, it is very caustic to foliage, and it does not ad-
here long. For the treatment of dormant trees and
shrubs it may be very useful, since itcanbeused strong,
and is thereby very destructive of fungi. For dormant
wood it is often used 1 lb. to 10-15 gallons of water.
The greatest competitor of Bordeaux mixture is a

mixture made by dissolving carbonate of copper in am-
monia and then diluting the solution with water. It is

sometimes used on ornamental plants and nearly ripe
fruits, since the Bordeaux mixture renders them untidj'.

One ounce of copper carbonate will be dissolve<l by 1 pint
or less of very strong ammonia. This concentrated liquid
can be kept indefinitely. When to be used, dilute with
8-10 gallons of water.
Dry sulfur is a Fungicide. It is sometimes dusted on

plants in glasshouses for surface mildews, and it is

much used in California vineyards. It is oftenest
used as a vapor in houses. If smeared on the heat-
ing pipes, the fumes will give a perceptible odor in
the house, and will prevent the mildews of roses,
cucumbers, and other plants. The sulfur must not
be burned, for the fumes of burning sulfur are fatal
to plants. L. H. B.

FTTNGIIS (plural. Fungi; adjective, fungous). The
class Fungi includes all those plants which are popularly
known as mushrooms or toadstools, puffballs, rusts,
smut, molds and mildews. These, however, form but
a small part of the total number. There are many
others which are inconspicuous, like the yeasts, or
which are of no special economic importance and hence
have escaped popular notice. All the parts of a fungous

plant are seldom seen. That part which is usually ex-
posed to view, and which is popularly designated as a
Fungus, is merely the fertile or fruit-bearing part of the
plant. A mushroom is the fruit of a Fungus. The vege-
tative part, that which supplies and elaborates mate-
rials for the growth of the plant, and which, in a way,
corresponds to the roots and leaves of higher plants, is

hidden away in the ground, in decaying wood and other
organic matter, or within the tissues of other living
plants upon which the Fungus feeds.
Both the vegetative and the fruiting part of all Fungi,

excepting some of the yeasts, are made up entirely of
microscopic threads, which are very much branched and
divided into elongated cells by crosswalls at irregiilar

intervals. These threads are called hyphee. The vege-
tative hyphEe consid-
ered collectively are
spoken of as the my-
celium or spawn of
the Fungus in the
same sense in which
we speak of the roots
of a tree.

In the lower Fungi,
such as molds and
most of the parasitic
species,the mycelium
is comparatively sim-
ple, consisting of
much - branched
threads which course
through the nutrient
material upon which
they grow, or, in the
case of parasitic Fun-
gi, either among the
cells, or, as mildews,
on the surface of
their hosts. At the
fruiting time many
threads grow out
from the substratum
to the light and air.

These threads remain
simple or become
branched like the
trunk of a tree, and
finally bear spores at
the ends of the
threads or branches.
Examples of these
plants are the blue
mold on jam, etc.

879. A Fungus.
A mildew, showing the mycelium

in the leaf tissue and the h.ing-
ing spore - bearing threads.
Much magnified.

the common bread mold, and nearly all the Fungi
which form spots or a white coating on leaves. The my-
celium of toadstools and other higher Fungi is of much
greater extent and more highly developed than that of
the molds. It is often seen as a cottony weft form-
ing white patches on posts and boards exposed in damp,
dark places. It can always be found on sticks and on
decaying leaves in the woods. The white threads in

fire-fanged manure are also mycelium. Perhaps the
best known form of mycelium is the spawn in bricks,
commercially known as "mushroom spawn." In na-
ture the mycelium of these plants often forms strands
as much as an eighth of an inch in thickness. It grows
for varying periods of time, sometimes for years, in the
ground, in decaying organic materials, or in fallen and
standing trunks, etc., until it is ready to fruit.

The fruit of these plants is not formed from a single,

erect thread, but of many hundreds of threads which
appear above the substratum as a thick bundle or as a
tuberculiform mass. The threads increase in length and
send out many branches which become closely inter-

woven, gradually building up the fleshy umbrella-like
bodies, or the hard shelving masses, which we know as

toadstools, mushrooms, etc. The spores are borne on the

lower, protected side of the fruit bodies on gills or

spines, within honey-combed pores, or directly upon the

smooth, lower surface.
All Fungi grow on living or dead organic matter.

They have no chlorophyll, and hence cannot assimilate

carbon from carbon di-oxid. jj. Hasselbring.
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A Fungus is a plant of very low organization consist

ing of one or more cells multiplying its kind by cell

division and by spores. It contains no green substance
(chloropbyll), and grows either as a saprophyte upon

880. Colonies of the rust Funeus on the leaf of a
hollyhock.

non-living organic matter or derives its food directly
from another living organism, and is then a true para-
site. Fungi are very common, and range in size from
the large hard-shell Fungus upon logs and the puff-

ball and toadstool ia the rich earth to the delicate
moulds that infest bread and other foods, and the still

more microscopic forms that produce fermentation, as
yeast in dough and other species employed in mak-
ing beer. Some of the toadstools are very richly
tinted with red, yellow, brown and even blue, and a few
are deadly poisonous, as the"death cup " and the"fly
agaric," which grow upon the decaying organic matter
in shaded places. Others are wholesome, and are grown
as articles of food, the leading species of which is the
mnshvooniy Agaricns campestHs. More highly prized
still is the truffle, which is produced under ground and
hunted by hogs, which find them by their odor, and even
muzzled hogs are trained to unearth them.
One of the parasitic species, ergot, infests the heads

of rye, changing the grains into much enlarged horny
purplish masses called "spurred rye" because of the
resemblance of the fungous grains to a cock's spur.
This is extremely poisonous, and when eaten by live

stock with the hay or grass has been known to destroy
whole herds. This Fungus furnishes one of the most
valuable in the whole long list of drugs. Blany other
fungi grow in the heads of grain, the most conspicuous
being the corn smut, which changes the whole ear
possibly into a large mass of dark slime when wet. and
brown dust when dry. This dust is the myriads of
spores which the Fungus produces to secure its repro-
duction. In a similar manner other smuts destroy the
oats, wheat and very many kinds of grasses and other
plants.
The rusts are similar Fungi which thrive upon the

juices of plants and produce patches of orange or yellow
upon leaf or stem, the discolored portion being usually
swollen and the skin more or less broken.
There is another group of Fungi known as the mil-

dews, and these usually produce a fine whitish coating
to the diseased part, due to the fine stalks that come
from the surface of the plant and bear the spores.
Fungi love warmth and moisture for their greatest

activity, and therefore they are more in evidence ia
midsummer when wet weather prevails than at other
times. The spores are so small and light that they float

in the air, and it is oniy wlien suhstances like canned
goods have these spores excluded by first killing those

present and preventing access of others, that they will
keep unattacked, — that is, sweet and edible. Substances
can be easily inoculated by introducing the germs, as
mold into potatoes, rust into a tree, or yeast into
dough. The number of kinds of Fungi is high among
the thousands, and new species are being found each
month, but they are so small that only specialists can
understand the microscopic differences that sepai'ate one
kind from another. Many Fungi have certain forms
which are assumed in the cycle of life, and in this they
resemble insects with their larval, pupal and imaeo
staees. This polymorphic nature has made the study
of the Fungi very puzzling. While a few of these plants
are poisonous, and many destructive to life, the greatest
majority are scavengers, reducing the waste products
to simpler and harmless forms. We could not get on
well without this minute and humble race of plants.
For further discussion, see Diseases.

Byron D. Halsted.

rtNKIA {Ludwig P. Funke, 1755-1807, and H. C.
Funk, 1771-1839. German naturalists). Jjiiidcew, Day
Lily. Plantain Lily. Five or six Japanese perennial
herbs, producing attractive clumps of foliage and inter-

esting blossoms. Fls. iu terminal racemes or spikes,
white or blue

;
perianth funnel form, 6-parted and more

or less irregular, the lobes not widely spreading ; sta-

mens 6, the filaments filiform, the anthers long-oblong
and versatile : pod oblong and angled, many-seeded,
splitting into 3 valves (Fig. 884) ; seeds flat and black,
winged at the apex. Monogr. by Baker, Jour. Linn.
Soc. 11:366. See also, Mottet, R.H. 1897, p. 114.

Funkias are hardy and of the easiest culture. Their
dense stools or clumps of foliage are iu place along
walks or drives and in the angles against buildings. A
continuous row along a walk gives a strong and pleas-
ing character. Make the soil rich and deep. The
clumps improve with age. The large-leaved kinds grow
vigorously in moist, shady places. Of some varieties

881. Colonies of a Fungus on a plum leaf.

The dead tissue sometimes falls out, leaving a shot-
hole etfect.

the Ivs. are strikingly variegated. Bloom in summer.
Foliage is killed by frost. Prop, by dividing the clumps;
some species produce seeds freely, and seedlings can be
grown readily if seed is sown as soon as ripe.
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A. FJs. u'Jiite, ascending : fl.-hmct very large, with a
smaller one inside.

subcordata, Spreng. {F. dlha, Sweet. F. liliifldra,

Hoi't. i^. e/'ajO(5)iica, Hort., at least of some. F.macrdn-
tha, Hort. J^. coniiMa, Hort., not Sieb. ). Fig. 882. Lvs.
large, broadly cordate-ovate, with a sliort, sharp point,

green, many-ribbed : fls. large, 4-6 in. long, with an
open bell-shaped perianth, waxy white, the base of the

tube surrounded by a broad bract : spike short, the
bracts very prominent. — The commonest species in old

yards, and an excellent plant. The fls. have an orange-
like odor. Clumps of foliage grow 12-20 in. high. B.M.
1433, as Semeroeallis Japoniea.

Var. grandiSldra, Hort. {F. grandiflbra, Sieb. &
Zucc), has very long and large fls. G.C. III. 4:153. F.
macrdntha, Hort., probably belongs here.

AA. Fls. Hue or lilac, more or less inclined or
nodding : bract 1.

B. JOvs. glaucous.

Sieboldi^na, Hook. (F. Sieboldii, Lindl. F. glafica,

Hort. F. Sinensis, Sieb. F. Ciiculldta, Hort. F. glau-

883. Funkia subcordata (X 1-5).

ciscens, Hort. F. corddta, Sieb. ) . Differs from the last
in the metallic blue color of the less cordate lvs., in the
inclined bluish or pale-tinged, more slender-tubed and
smaller fls. (which do not rise above the foliage), and in
having only one small bract at the base of the fl. B.M.
3663. B.R. 23:50. L.B.C. W:18G9, as Setneroeallis Sie-
boldtiana. There is a form with the body of the leaf
yellowish white and the edge green. L. 69. — Lf. blade
and petiole each 1 ft. long, the foliage therefore over-
topping the fls. The plant usually cult, as F. Sie-
boldiana is probably F. Fortunei.

F6rtunei, Baker. Differs from F. Sieboldiana in hav-
ing smaller lvs. and the racemes much overtopping the

foliage, as in other Funkias. Petiole 2-3 in. long; blade
cordate-ovate, 4-5 in. long : raceme K ft. long on a stem
or scape 1 ft. long : fls. pale lilac, funnel-
shape, 13'2 in. long, the segments lanceolate
and ascending and half as long as the tube.
— Excellent. Generally cult, as F. Siebol-
diana, and many of the pictures of that
name probably belong here, as, apparently,
trn. 38, p.79; A. G. 11:157; A. F. 6:322. It is

probable that the garden synonyms cited

under 7^. Sieboldiana are usually applied to

l)lants of F. Fortunei.

BB. Leaves green.

ovita, Spreug. (F.cwriUea, Sweet.
F. lanceoldta, Sieb.). Figs. 883, 884,

885. Lvs. broad-ovate, 5-10 in. lonj;

and half as wnde, usually tapering to

the petiole, but sometimes subcor-
date : raceme long and lax: fi. witli

a short, slender tube and suddenly ex-
panding into a bell-shape, l>2-2 in.

long, nodding, deep blue.
B.M. 894, as Semeroeallis s,

cceriilea. Mn. 1:73. — The''
commonest blue-fld. species

;

usually known as F. cm-
o'ulca. F. margindta, Sieb.,

is a form with white-bor-
dered lvs.

lanciJolia, Spreng. (^. Ja-
prfnica, Hort., of some). Lvs.
lanceolate to narrowly ovate-
lanceolate, the blade 6 in.

or less long and 2 in. cr
less wide : raceme lax, 6-

10-fld., on a tall, slender
stem : fls. 1% in. or less

long, the tube slender and
gradually enlarging upward,
pale lilac. Var. albo-mar-
gin^ta, Hort. {F. dlbo-mar-
gindta. Hook., B.M. 3657)
has the lvs. edged white.
Var. undulata (F. unduldta,
Otto & Dietr.) is a form
with undulate white-mar-
gined lvs.— Graceful. Fls.
smaller than those of F.
cvata.

F. aitrea, Hort., variegated
forms of various speciss.— p.
eldta, Hort., "bears taJ ssaiies

of pale blue fls. F gigant^a,
Hort.,has "longsp-'-eso'' bluetts."-.F.»HaraM!ato,Hort.=F. lan-

eifoUa.var. alba-marginpta.— i^". tardiflbra, Hort.=? —F. univit-

•tdta, Hort.= P. lanc.foua var.— J", variegdta, Hort.= variegated
forms of various species, usually of F. ovata or F. lancifolia.—

F. viridis-inargindta, Hort., is probably a form of F. ovata.
L. H. B.

FTJECBiEA (Ant. Francois de Fourcroy, 1755-1809,

chemist). Syn., Fourcroya, Fourcrcea, Furcroya, Fur-
craea. Amarylliddcece. About 17 species of succulent
desert plants from tropical

America, particularly Mex-
ico, some with spiny foliage
like Agave, others with mi-
nutely toothed margins like

Beschorneria. They occa-
sionally bear immense loose
panicles of greenish white
fls., suggesting those of
Yucca filamentosa, which
are known to every plant-
lover of the North. The
perianth of Furorseais whit-
ish and wheel-shaped ; in

Agave greenish yellow, fun-
nel-shaped. The fllaraents

in Furcrsea have a cushion-
like swelling at the base,
which is absent from Agave.
Furcrfea is cultivated much 884. Old capsule of

in the same way as Agave, Funkia ovata. Nat. size.

883. Funkia ovata (X 1-5).
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except that the Purcrseas are given more heat and water.
F. tjigaiitea has a very pretty variegated form, which
makes a useful pot-plant.
As a rule, Furorasas bear fruit not more than once, and

then die without producing suckers. However, they
produce while in flower an immense number of bulbels,
which may be used for propagation. It is impossible to
say at what size or age the plants will bloom. Grown
in pots, they may take a century. On the other hand,
plants from bulbels have been known to flower at 3 years.

ilJii

; ^'Wi

885. Funkia ovata. (See page 619.)

A. Texture of Ivs . firm : spines usually present, deltoid:
no mimite teeth on margin. {Furcrcea proper.)

B. Trunh 3-^ ft. long : spines absent.

gigantea, Vent. Lvs. 4-6 ft. long, 4-6 in. broad at
middle, 2J^-3 in. above base, usually without marginal
spines, rarely with a few near the base: peduncle 20-40
ft. long: odor of fls. strong. Trop. Amer. Naturalized
in Mauritius, Madagascar, ludia. B.M.2250. G.C. III.

23:227. E.H. 1857, pp. 206, 207. Var. varieg^ta, Hort.,
has variegated Ivs.

BB. Trunk none or short : S2>ines present.

c. Length of lvs. 12 ft. or more.

altissima, Todaro. A recent and little known species
named at Palermo, Italy. Pranceschi writes that it has
hardly any trunk : lvs. bright green, with very few

spines, 12 ft, long or more, erect, not drooping. It is
tenderer than the other kinds.

CC. Length of los. 5-6 ft.

61egans, Todaro. Lvs. 4-5 in. broad at middle, 3 in.

above base, rough on the back; prickles large; pedun-
cle 20-25 ft. long. Mex.

ccc. Length of lvs. 2-3 ft.

D. Prickles usually large-sized,

E. Panicle reaching 10-12 ft.; branches slightly
compound.

CubSnsia, Haw. Lvs. 3-4 in. broad above middle, 1%
in. above base, the tip convolute; prickles large, dis-
tant, hooked: peduncle 5-6 ft. long. Odor of fls. faint.
This and F. gigantea are widely spread in trop. Amer.
and often cult, in the Old World. They are the oldest
in cult. All the rest are rare. Var. in^rmis, Baker, is

spineless. B.M.6543. F. Lindeni, Jacobi, has varie-
gated lvs. l.H. 21:186.

EE. Panicle reaching 30 ft.; branches copiously
compound.

tuberdsa. Ait. Lvs. a trifle longer and narrower than
in F. €'ubensis,2-3 in. broad: fls. sweet scented. Int. by
Pranceschi, 1900.

DD. Prickles middle-sized,

pubSscens, Todaro. Baker does not say that the lvs.

are not convolute at the tip, nor does be distinguish the
lvs. from those of F. Cubensis, except in the smaller-
sized prickles. It is presumably the only species in

Purcrsea proper with a pubescent ovary. Peduncle
scarcely longer than the lvs.; panicle 5 times as long as
the peduncle ; branches copiously compound. Trop.
Amer. B.M. 7250.

AA. Texture of lvs. flexible and wavy: spines absent:
minute teeth on margin. (Subgenus Boszlia.)

B. Tnink 5-G ft. high: lvs. glaucous.

Bedinghaiisii, K. Koch {F. Ro4zlii, Andr^. Yucca
Parmentieri, Eoezl. JKwzlia regia, Hort.). Lvs. 3-4

ft. long, 3-4 in. broad at middle, 1 in. above base,
permanently glaucous on both sides, very rough on the

back: inflor. 15-20 ft. high. Mex. R.B. 1863, p. 327
;

1883, p. 133 (full history). E.H. 1887, p. 353 ; 1895, pp.
468,469. B.M. 7170. Gn. 52, p. 197. G.C. III. 9:489.

BB. Tncnk finally 40-50 ft. high: lvs. not glaucous.

longaeva, Karw. & Zucc. Lvs. 4-5 ft. long, 4-5 in.

broad, narrowed to 2 in. above base, the roughness on
the back only on the keel: inflorescence 40 ft. long.

Mex. B.M. 5519. G.C. II. 16:653.

P. Pranceschi, G. W. Oliver and W. M.

FTIIIZE. Ulex, particularly C Europaius,



GAILLAEDIA (personal name). Compdsitre. About
a dozen American herbs (largely of Atlantic N. Amer. ),

with alternate, simple, more or less toothed, punctate
Ivs. and solitary yellow or red, showy heads: ray fls.

usually neutral, often with 2 or more colors or shades;
disk fls. mostly purple, the styles with slender hispid

branches ; involucre with two or more rows of leafy scales.

Gaillardias are popular and worthy garden plants. There
are two types, — the annual forms, which are derived
from <?. piilchella and G. amhli/odon, chiefly from the
former; and the perennials, which issue from G. aris-

tata. The species are variable and confusing.

Amongst hardy perennial plants, Gaillardias are

conspicuous for profusion and duration of flowers. A
constant succession is produced all summer until very
late in autumn. They produce a most gorgeous efliect

in beds or borders. Moreover, they are highly recom-
mendable for cut-flower purposes, as they last for a long
time in water, and can be
gathered with ample, self-sup-
porting stem.s. They thrive
best in light, open, well
drained soil, and should have
the full benefit of air and sun.
In heavier or in moisture-
retaining ground the plants
are often winter-killed. The
perennial forms are propa-
gated by division, seeds or
cuttings in August or Septem-
ber; also by root cuttings in
early spring. Seedlings do

886. Gaillardia pulchella, var. picta (X 2-5).

not reproduce the parent ; therefore, if we are in pos-
session of an extra good variety, we must resort to
the other modes of propagation, though for general

purposes we may rely on seed sowing, as this involves
less labor, but the cuttings make the better plants. G.
gratidiflora and its many varieties are garden forms of
G. aristata. Great improvements have been introduced
in late years. Some of these are highly colored and of
extraordinarily large size, many of the flowers measur-
ing 4 to 5 in. across, as in the variety named Jas. Kel-
way. Anotherclass has quilled florets (G. fistulosa), ot
which Buffalo Bill is an excellent sample— a large, pure
yellow, with maroon disk. Vivian Grey is also a re-

markable and most distinct variety, with clear yellow,
fringed rays and disk of the same color.

Cult, by J. B. Kellek.

A. Annual GaiUardias : fls. normally mostly redi

amblyodon. Gay. One-2 ft., erect, leafy, hirsute: Ivs.

oblong or spatuiate, sessile and auriculate, entire or
nearly so: lobes (or teeth) of the disk corollas short and
obtuse: rays numerous, brown-red or maroon through-
out their length. Tex. F.S. 21:2149. -Somewhat cult,

amongst garden annuals, and worthy.

pulchella, Foug. Erect, branching, 12-20 in., soft-pu-
bescent : Ivs. oblong, lan-
ceolate or spatuiate, rather
soft, nearly sessile, either
entire or the lower ones
lyrate-pinnatifid : lobes of
disk lis. acute or awned:
heads 2 in. across, the flat

rays yellow at top and rose-
purple at base. Ark. and
La. to Ariz. B.M. 1C02, 3551
as G. hlcolor.

Var. picta, Gray (G. picta,
Hort.;. Fig. 880. The com-
mon garden form under
cult., having larger heads
and of various colors. B.M.
3368. R.H. 1852:20. In one
form {G. fistulosa, G. tubu-
losa, G. Lorenziana, Hort.),
the ray florets and sometimes
the disk florets are enlarged and tubular
H. 1881, p. 377; 1885:156.

AA. Perennial Gaillardias : fls. normally yellow.

arist£lta, Pursh (G. grandiflora, G. lidea, G. maxima,
Slid G. pere)n}is, Hort.). Erect, 2-3 ft.: Ivs. rather
thick, lanceolate or oblong, sometimes spatuiate, vary-
ing from entire to sinuate pinnatifid: lobes of disk co-

rollas acute or awned : heads 3-4 in. across, the flat rays
yellow, or in cult, varying to red (particularly at the
base). Plains W. B.M." 2940. B.R. 14:1186. Gng. 2:345.
— This is the common perennial Gaillardia of gardens
(cult, under many names). Blooms the first year from
seed. From G. pulchella it is distinguished by taller

growth, firmer Ivs., yellower heads, and less attenuate
lobes of the disk fls.; but it is practically impossible to

distinguish the two, except that one is annual and the
other perennial. l_ jj^ g_

GALACTIA (Greek, gala, milk; some kinds said to
have a milky juice). Legiwiindste . Perhaps 50 species
of prostrate or twining perennial herbs or erect shrubs,
widely scattered. They are of the smallest hort. value,
and are chiefly disting.uished by the calyx lobes, 4, en-
tire, acute: fls. in racemes, or the lowerones clustered in
the axils: pods linear. Two kinds, once adv. by E. Gil-

lett.

A. Leaflets 3.

glabella, Mich. Prostrate, glabrous: stems matted,
usually branching, 1-2 ft. long : Ifts. elliptic, often
notched at tip: fls. 4-10, reddish purple: pods slightly
pubescent. Dry, sandy soil. N.Y. to Fla. B.B. 2:335.

837. Gaillardia pulchella.

The form known as G. Lo-
renziana (X J'a).

Fig R.

(621)
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AA. Leaflets 7-9.

fiUiottii, Nutt. Lfts. elliptio-oblong, notched, pubes-
cent beneath : fls. white, tinged red : pod silky. Dry
soil. S. C. to Pla.

GALANTHUS (Greek, milk flower). AmarylUddcece.
Snowdrop. The flowers of Snowdrops ((?. luvalis, Fig.
888) are amongst the smallest and daintiest of our com-
mon hardy cultivated spring-blooming bulbs. Much
sentiment attaches to them, and la many an old-fash-
ioned garden they are the earliest flowers of the new
year. They often bloom in early March, before all the
snow has gone. Their pendulous white flowers, with
the "heart-shaped seal of green" dear to Rossetti, hold
a unique place in the affections of lovers of gardens.
Snowdrops are amongst the very few flowers in nature
in which the green color is decidedly attractive to our
senses. At first sight the fls. seem to have 3 large
white petals, inclosing a green and white tube with
6 tips, but a second glance shows that the parts that
function as petals are the outer segments of the peri-
anth, while the 3 inner ones, with their 2-lobed tips, are
not grown together, but overlap slightly, forming a
rather crude but stiffish tube. It would be interesting
to know whether the green marks have any relation to
calyx tips. Each plant has a globose coated bulb, 2-3
Ivs., grows 6-9 in, high, and bears usually only 1 flower,
which emerges from a spathe. Behind the perianth is

a globose green body, which is the ovary.
In a congenial spot, moist, cool and shady, the

plants increase satisfactorily, and sometimes, without
any care whatever, form a bed from which literally

thousands of flowers maybe picked at what is, perhaps,
the most desolate and wearisome moment of the year.
(For afine picture of Gal anthus, naturalized in the grass,
seeG.M. 34:184.) The leaves are linear and channeled,
and in dark, shining masses make a rich, qniet effect.

They come out with the fls., attain their full growth
later, and commonly die down in midsummer or fall. A
fine large bed of Snowdrops is more to be desired than
many novelties, rarities, or any individual plants of
indifferent health and vigor. The bulbs are cheap, and

should be ordered in liberal
quantities. In purity, modesty
and simplicity. Snowdrops have
perhaps no peers among hardy
spring-blooming bulbs other than
squills, grape hyacinths, and the
glory-of-the-snow (Chionodoxa).

Crocuses are more
cheerful and more
brilliant plants, with
larger and more vari-
ously colored flowers.

An era of new in-

terest in SnowdroDS
began about 187.5,

with the introduction
of the "giant" kind
(G. Elwesii, Fig.
889), but those who
do not care for " large
violets" will be likely

to cling to the small
Snowdrops. Never-
theless, G. JSlwesii is

very distinct, and
should be the first

choice if any large
kinds are desired,
and to sectire the
best forms the con-
noisseur should buy

imported bulbs of its varieties. The only kinds known so
far to possess a patch of green at the base of the inner
segments are G. Mlwesii and Fosteri. Considering that
there are only 2 main types in this genus, nivalis and
Elwesii, the profusion of Latin names (especially since
1888, the date of Baker's" Handbook of the AmaryllidefP")
is rather trying, except to the connoisseur who, unlike
the general public, is chiefly interested in the larger-
flowered forms and the novelties.
There are several types of minor importance. The

The Snowdrop

—

Galanthus nivalis.

autumn-flowering kiuds, representing many Latin
names, as Octobrensis, Corcyrensis, Heghue Olgtp, are
usually weak-growing plants. However, much is hoped
from G. Cilicicus, especially by the florists, who have
hitherto found no Snowdrop that could be profitably
forced for Christmas. Doubleness seems to add noth-
ing to the beauty of Snowdrops. So far it seems to
have atlected only the inner segments of &. nivalis and
G. JSlwesii. Yellow Snowdrops are also practically
unknown in America. In these the heart-shaped spot
and the ovary are yellow instead of green. Of these,
G. fla vescens is said to have brighter markings than G.
lutescens. W. M.
The Galanthus is a true winter flower, and one of the

few kiuds of bulbs which grow naturally in partial shade,
and suffer by actual baking of the bulbs. They are
found naturally in northern exposures, and conditions
similar to these inure to their welfare in gardens. The
October kinds must be grown in frames, for the leaves
will not ripen in the open. The fall-flowering forms are
mostly Grecian, and they all show a white line in the
channeled face of their leaves. G. nifalis flowers in
the writer's garden, at Klizabeth, N. J., in a mild Janu-
ary, and G. JSlwesii is even earlier. Among the choicer
kiuds are <?. Imperati, G. Ikariie (very distinct, Scilla-
like Ivs.), G. WhittalU and G. Meli'illei major, quite
the finest forms of G. nivalis. For general culture no
form of Galanthus is so universally satisfactory as G.
nivalis. The writer has had diappointing results with
G. Fosteri, and cannot see that G. Caucasicus, var.
7naximus, is any great gain in size.

The yellow mai-kings on Snowdrops are signs of de-
generacy. Among the flowers each season, though more
frequent at some times than others, will be found those
with light colored markings and occasionally some white
ones, but these plants show lack of vigor. In G. Elwesii
the spathes are sometimes 2-fld. instead of one. All the
fall-flowering kinds are rather delicate and decidedly
costly, and promise nothing for forcing. G. Flwesii
would be best for gentle forcing. The fall-flowering
kinds are probably all forms of G. nivalis, including
<?, Olgce, which Baker keeps as a distinct species.

J. N. Gekabd.
Index of names accounted for below:

Byzantinus. 12. Fosteri, 9. nivalis, 1.

Cassaba, 5. Grsecus, 6. ochrospilus. 5.

Caucasicus, 4. granditlorus, 11. plicatus, 10.

Cilicicus, 2. Ikariie, 8. robustus, 5.

Corcyrensis, 1. Imperati. 3. unguiculatus, 5.

Elwesii. ,">. latifolius. 7. WhittalU, 5.

Erithrce, 5. maxinius, 4, 11.

A. Ia!S. merely'clianneled, not plaited.

E. Width of Ivs. small, 3-4 lines.

c. Base of Ivs. not very narrow.

1. nivilis, Linn. Common Snowdrop. Figs. 888, 889.

Bulb 6-12 lines thick : basal sheath split down one side

:

lvs.glaucous,finally6-9in. long: outer perianth segments
oblong, 6-12 lines long ; inner segments green only at

the sinus. Feb., Mar. Pvrenees to Caucasus. B.H.
1880, p. 148. G.M.34:154. G.C. II. 11 :237. Gt.48,p.232.
There are large-fld. and double forms. Var. Corcyr^nsls
and others flower in Nov. At least 2 varieties have yel-

low instead of green markings. Var. reU^zus has outer
segments reflexed. G.M, 34:155.

OC. Base of Ivs. very narrow.

2. CiliciciiSf Baker. Less robust than Fosteri, with
much narrower Ivs., which are narrowed gradually from
the middle to a very narrow base. Green color as in

nivalis. Bulb Kin. thick: Ivs. whitish beneath; outer
segments oblong, 9 lines long, 3-4 lines broad: stamens
more than half as long as the inner segments. Mt. Tau-
rus, in Cilicia, where it fls. Nov. to Mar. Int. 1898. See
G. C. III. 21:214. Pictured in G. C. III. 23:79. A. P.

13:1137. Gng. 6:244. P.E. 11:282. Gt.48,p.228.

BB. Width of Ivs. medium, 6-9 lines long.

c. Foliage moderately glaiicoits.

D. Outer segments of perianth 12-15 lines long.

3. Imperati, Bertol. Fls. larger than in G. nivalis;

outer segments more spatulate. Naples and Genofi.

This and Caucasicus are regarded by Baker as subspe-

cies of nivalis. G.C. II. 11:237. G.M. 34:155.
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DD. Outer segments 9-12 lines long.

4. Caucasicus, Baker (F. Sedoutei, Rupr. )• Lvs.
finally 8-9 iu. long, mostly 9 lines broad; outer segments
obloug-spatulate, with a very narrow claw. Fls. later

than nivalis. Caucasus. Van Tubergen seems to cata-

logue var. maximus of this species, but consult No. 11.

cc. Foliage very glaucous.

D. Inner segments with lohes rather spreatVing
or crisped.

5. Elwesii, Hook. Giant Snowdrop. Tig. 889. Bulb
larger and fls. more globose than in nivalis: outer seg-
ments oblong-spatulate, 9-15 lines long, 6-9 lines broad :

inner segments green in the lower half and also around
the sinus. Mts. of Asia
Minor. B.M. ei66. E.H.
1880, p. 148. G. C. II.

11: 236. G.M. 34:151.—
The inner segments are
narrowed suddenly just
below the apical lobes,
which are square and
much larger than in Fos-
teri. They also form a
narrower tube than in
any other species. Van
Tubergen advertises
vars. Cassaba (A. P.

889. Galanthus nivalis and Elwesii.

The upper fls. are G. nivalis. The lowest one is G. Elwesii'

The middle lis. are a variety of G. Elwesii.

3:471. Gng. 5:180 Gt. 48, p. 225. Gn. 55, p. 206) , ochro-
spllus, ungTiiculatus (G. C. III. 17:361), and Erithrae, or
Whittalli (Gn. 57,p. 45), which has the largest fls. <?.

robiistits, Hort., seems never to have been" accounted
for by I3aker. It may perhaps be G. Ehvesii, var.
roitistus which is a trade name. It is broad-lvd. and
glaucous.

UD- Inner segments with lobes not spreading or crisped.

6. Graecus, Orph. Very near Elwesii, but differing as
above and in the smaller fls. and narrower outer seg-
ments- April. Chios.

EBE. Width of lvs. greatest, 0-13 lines.

C. Green color only near the sinus.

D. Colored on both sides of the inner segments.

7. latiiolius, Rupr. Bulb 1 in. thick : Its. lorate,
bright green

; outer segments oblong-spatulate, 6-9
lines long ; inner segments green around the sinus, in-

side and out: anthers suddenly narrowed to a sharp
point, while in nivalis and Elwesii they are gradually
narrowed. Caucasus, where it fls. in May. G.C. II.

11:237; 15:404; 1868:578. Gt. 48, p. 229.

DD. Colored on only one side.

8. Ik^riee, Baker. Resembles Foster! in foliage, and
Elwesii not in coloring but in the square, crisp lobes of
the inner segments, which tend to recurve. Outer seg-

40

ments nearly 1 in. long : stamens rather shorter than
the inner segments

;
green color occupying half the

outside of the inner segments. Island. of Nikaria (the
classical Ikaria). See GC III. 13:506. Gn. 52, p. 361
and 49, p. 330. Int. 1893.

CC. Green color also on the loiver half of the inner
segments.

9. Fosteri, Baker Resembles latifolius in foliage and
Elwesii in flower, but the apical lobes of the inner seg-
ments are short and erect, and smaller than in Elwesii.
Also the stamens are not more than half as long as the
inner segments, while in nivalis, Elwesii and latifolius

they are three-fourths as long. Asia Minor. Int. 1889.

G.M. 34:154.

AA. lvs. plaited, the edges permanently rolled hack.

B. Green color only near the sinus.

10. plicatus, M. Bleb. Bulb larger than in nivalis:
outer segments oblong from a very narrow base, very
convex on the back, 9-12 lines long, wide-spreading or
even reflexed: inner segments green in the upper half

,

with a white edge. March, April. Crimea. This is

much confounded with G. Caucasicus. G.C. II. 11:236.
B.R. 7:545. B.M. 2162. G.M. 34:155.

11. grandifI6rus, Baker {G. maximus. Baker, not
Velatowsky). Possibly a hybrid between plicatus and
some form of nivalis, remarkable for its robust habit
and green color, extending more than half way down to-

wards the base of the inner segments. Int. 1893. See
G.C. III. 13:354, 656. See also G. Caucasicus, var.
maximtis, No. 4.

BE. Green color also on the lower half o-- the inner
segments.

12. Byzantinus, Baker. Intermediate between plica-
tus and Elwesii. "Lvs. 3 in. broad," which seems
hardly possible, glaucous on both sides, especially be-
neath ; margins distinctly and permanently recurved;
outer segments oblong, convex OTi back, 9 lines long, 4
lines broad, apical lobes somewhat reflexed and crisped:
stamens much shorter than inner segments. Int. 1893
See G.C. III. 13:226 -^^ jj^

'

GALAX (Greek, gala, milk; alluding to the white-
ness of the flowers), Diapensidcae. Galax lvs., with
their lovely shades of red or bronze, furnish some of
the most artistic decorative material for Christmas.
The diapensia family has only 6 genera, and all of them
are monotypic or nearly so. The family seems to be
nearly croVded out iu the struggle for existence, and its

geographical distribution is interesting. Galax is dis-
tinguished from the other genera by the corolla 5-

parted, with entire segments : stamens connate with
the spatulate staminodes : anthers 1-celled : style
very short.. The plant has long been cult, in hardy bor-
ders and rockeries for its beautifully tinted, persistent
lvs. and its slender spikes of fls. borne in July. The
plant grows about 6-9 in. high, and is native to the moun-
tains of Virginia to Georgia. J. B. Keller recommends
a northern aspect in the lower pai-t of the rockery,
where the plants can have shade and moisture. Prop,
by division. Galax is usually called "Coltsfoot."

aphylla, Linn. Galax. Rhizome perennial : lvs. all

from the root, heart- or kidney-shaped, crenate-dentate,
often tinged with red or bronze, with radiating nerves
and slender petiole, sheathing at the base. B.M. 754.

G.F. 5:605. "Aphylla" means "leafless," referring to
the scape. -^^ jj^

The use of Galax leaves for decorative purposes in a
commercial way dates back only to 1890, when they
were introduced to the northern florist trade by the
writer, who had experimented with them for several
years before that date, sending to hospitals and indi-
viduals. The reports received fully justified tlie intro-

ducer in advertising the leaf widely as a florist's deco-
rative material for making wreaths, crosses, and in
fact all designs for which ivy leaves up to that time
had been employed almost exclusively. To-day Galax
leaves have to a great extent taken the place of ivy
leaves, being less expensive, easier handled and kept,
and furnishing long, wiry stems. The brilliant bronze
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leaves supply a color loDg needed in this class of work.
The sizes of the leaves vary, also, from 3^^ inch or less to

5 inches in diameter, further extending their usefulness.
Small green Galax leaves are now used extensively for
hunching with violets, taking the place of the violet

leaves. One of the features of the holiday season in
Boston is the fakir with his stand of violets bunched
with green Galax. They come in again and are used the
same way at the first touch of spring, when the early
trailing arbutus or "Blayflower" appears on the street.

They can be arranged to cover much more space than
the ivy leaves, and do not have to be wired, as is the
case with the latter. The keeping qualities of Galax are
remarkable, and they are now used the year round from
cold storage. Outdoor designs, as in cemeteries, will

keep fresh and bright for months if not dried out, but
otherwise require no care. A favorite arrangement of
Galax leaves is to place them loosely in a small vase,
where they will retain their bright colors and shape for
weeks even in a close, warm room, though most of the
leaves are used, commonly with flowers, in designs
juade up by the florist. As a Christmas decoration
they stand preeminent, and their general good quali-

ties mentioned above cause them to be used throughout
the year, more, perhaps, than any other decorative green, .

ferns possibly excepted.
In Philadelphia a few seasons ago an enterprising

young woman introduced a novel and taking innovation
in the shape of potted Galax plants for society dinners.
Small, brilliantly colored green and bronze Ivs. were ar-

ranged in tiny pots, specially designed by Messrs.
Saoitett & Company, and placed at each plate, to be car-

ried away by the guests as souvenirs. They were also
sold through one of Philadelphia's leading merchants
by thousands. The larger cities, Boston, New York,
Philadelphia and Chicago, use the largest quantities,

though many of these are retailed again to smaller cities

and towns all over the United States and Canada, and
there is a large export trade now established in them,
mostly to Germany and the Netherlands. In 1899-1900,
about 70 tons were sold.

The area over which Galax is collected extends from
Virginia to Georgia, and is so vast that there is no dan-
ger of exterminating the plant by collecting the leaves,

even if it were injured thereby, which does not seem
to be the case. It is not practicable to grow the plants
for the harvest of leaves, at least in America, the pro-

cess being too expensive. Under cultivation they would
perhaps not average one perfect salable leaf per plant,

as a speck or wormhole renders the leaf unfit for deco-
rative purposes. In Europe Galax has been tried with
varying success under glass, the leaves bringing a very
high price.

Galax apliyUa is a beautiful ground-covering plant,
specially adapted to the Rhododendron border, where
the soi and situation alike are suitable to its growth,
an delights in shade and a cool, moist, peaty loam. Its

charms are far better known in England, however, than
at home. The leaves, when full grown, are always
bright green, the brilliant bronze shades appearing
later when the plant ripens and the frosts begin. Then
when they are exposed to the direct rays of the sun the
alternating freezing and sun action cause the leaves to
turn in a short time, though sometimes this occurs to an
extent before any freezing weather. In dense shade they
always remain green. In spring, when the sap begins to

start, the leaves often turn green or dingy again, and
eventually die down the second season.

Harlan P. Eelsey.

GALEANDBA (Greek for helmet and stamen ) . Orchid
hcecE, tribe Vdndea^. A genus of deciduous epiphytes.
Lvs. distichous, membranaceous: labellum infundibuli-
form: sepals and petals equal, spreading: column erect,

winged: pollinia 2. Culture as for Eulophia.

Deyoniina, Lindl. Stem erect: lvs. linear-lanceolate,
sheathing at base: sepals and petals lanceolate, reddish
brown, with green margins; labellum whitish, veined in

front with crimson. From the banks of the Rio Nigro.
B.M. 4(il0. I. H. 21:176. A. P. 6:609.

Baderi, Lindl. Stems subcylindric, nearly fusiform:
lvs. lanceolate: racemes terminal, drooping: fls. large;

sepals and petals similar, lanceolate, yellowish; label-
lum pale yellow in the throat, interior portion purplish.
Mex. S. B.R. 2G:i9. P.M. 14:49.

D'EscagnoUe^na, Reichb. f. Stems terete, tapering
both ways: lvs. lanceolate, pointed: racemes terminal
and drooping : sepals and petals similar, ascending,
narrow, yellowish; lip funnel-form or nearly bell-form,
fluted, with a rose-purple blotch on the lower limb.
Brazil. l.H. 34:22 (1887). Cakes Ames.

0AL£GA (Greek, gala, milk : supposed to increase
the flow of milk). Leguminbsce. Of 109 names of spe-
cies in this genus, only 6 are now retained, most of the
rest being referred to Tephrosia. The 2 plants men-
tioned below are hardy herbaceous perennials of the
easiest culture, about 3 ft. high, with odd-pinnate lvs.

and pea-shaped fls. of purplish blue or white. They do
not require frequent division, make bushy plants, and
bear in July and Aug. many dense, axillary and termi-
nal racemes of fls., which are useful for cutting. Seeds
of Goat's Rue are still ofi:ered abroad among miscel-
laneous agricultural seeds, but the plants are little

known in this country.

A. Leaflets lanceolate : stipules broadly lanceolate.

oificinaiia, Linn. Goat's Rue. Height 2-3 ft. : Ifts.

mucronate: fls. purplish blue. Eu., W.Asia. Var. Alba
or Albiflora is commoner in cult. Gn. 50, p. 209. —A rose-
colored variety is sold abroad; also a dwarf, compact,
lilac-fid. variety.

AA. Leaflets lanceolate : stipules broadly ovate.

orientalis, Lam. Foliage and stipules larger: fls. pur-
plish blue, nodding: pods pendulous. Caucasus. B.M.
2192. B. R. 4: 326. -"Height 2%-^ ft.: rootstock creep-
ing: stem simple." J. B. Keller.

J. B. Keller and TT. M.

GALIUM (Gallon was the name of a plant mentioned
by Dioscorides as used in curdling milk. (?. vernm is

used locally abroad for this purpose). BitbiAcece. Bed-
STKAW or Lady's Bedstraw, because of the legend that
one of these plants was in the hay on which the mother
ol Christ rested. This genus contains 150-250 species,
widely scattered in temperate regions, mostly weeds,
often harsh to the touch, but frequently beautiful in
their regular, mathematical habit, caused by the whorled

890. whorled foliage of a Bedstraw—the nativo

Galium Aparine. N.itural size.

arrangement of the lvs. A few plants are slightly used
abroad in carpeting rockeries, but G. Molhtgo is a
standard plant with many florists who have a hardy
border Their delicate sprays of minute white flowers
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are used to lighten the effect of bouquets of other fls.,

notably s%\"eet peas, "which can hardly be arranged with
their own foliage, and which in large masses are inclined
to look heavy and lumpy. Gypsophilas, which are used
for the same purpose, bloom later. They have an equal
infinity of detail, which baffles the eye to comprehend.
The botanist's analysis of all this misty delicacy and
airy grace is "fls. in axillary and terminal, trichotomous
cymes and panicles. " He also declares that the Ivs. are
really opposite, tlie intervening members of the whorls
being stipules. Fig. 890. Galiums are annual or peren-
nial herbs, with 4-angIed, slender stems and small,
white, green, yellow or purple fls.; corolla wheel-shaped,
4-lobed; stamens 4: styles 2. The following are peren-
nials from creeping rootstooks, with white fls. in termi-
nal panicles.

A. Lvs, in 4's : fruit liairy,

bore3.1e, Linn. Height 3-2-134 ft. : stem rather firm,

erect and slightly branched: lvs. lanceolate or linear,

3-ribbed, scarcely rough at the edges, often 1 in. long:
petals with very short, incurved points. Native.

AA. Lvs. in S's or 6's : fr. smooth or slighthj grarailated.

MoUugo, Linn. Stem 1-3 ft. long, more or less

branched: lvs. obovate to oblong or linear, more or less

rough at edges, always terminated by a little point: pet-

als abruptly narrowed into a relatively long point.— This
is known in some places as "Baby's Breath," although
that name is also given to Gypsophilas (which see).

Eu. Perennial.

GALPHfMIA (anagram of Malpighia). Malpigliid,-

cece, an order of almost no horticultural value. This ge-
nus includes a yellow-fld. shrub cult, in the extreme
South, and valued for the exceptional length of its flow-

ering season. The genus has a dozen or less species,

mostly JJexican. Shrubs or subshrubs: lvs. op-
posite, slightly glaucous on both sides or be-

neath, entire or obscurely toothed, glandular at

the margin or base of blade or at the tip of the
leaf-stalk: racemes terminal: fls. yellow or red-
dish. G. nitida, probably a recent species, is

cult, by E. N. Reasoner. Three or four other
kinds are rarely cult, under glass abroad.

GALTONIA (after Francis Galton, the dis-

tmguished anthropological writer). Giant Sum-
mer Hyacinth. One of the few Cape bulbs that
are practically hardy. This fine plant grows 3-5

ft. high and produces racemes 9-12 in. long of
white, funnel-shaped, pendulous fls. in July or
later. The plants should be heavily mulched if

leftoutdoors where winters are severe. In favored
localities the bulbs may be left for several years
with increasingly better results. Large clumps
are desirable. 'They have been suggested for
cemetery planting. The genus differs from hya-
cinths mainly by its more numerous and flat-

tened seeds. The other 2

species are inferior to the
following, which was in-

troduced by Leichtlin in
the early seventies, and
now holds a permanent
place in horticulture. The
plants prefer a rich, open,
moist soil:

cAndicans, Decne. {Ey-
acintlius candicans,
Baker). Fig. 891. Bulb
large, round, coated: lvs.

lorate -lanceolate, 23^ ft.

long : scape often 4 ft.

high: racemes 12-20-fld.:

fls. fragrant. F. 8.21:2173.
G.C. 1871:380 : 1872:1099
and II. 15:273. R.H. 1882,
p. .32. P.G. 3:101. A. G.
17:281. -5^. M.
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893.
Gaiiiolepis annua,

CX%.)

A fine yellow-
fid, eomposite for

edgings.

GAMBOGE. See under
Garcinia.

891. Summer Hyacinths,
Galtonia candicans.

GAM6I1EPIS (Greek for ujiiled scales; referring to
the involucre). Compdsitce. About a dozen S. African
herbs or small shrubs, somewhat allied botanically to

Chrysanthemum. Lvs. alternate and mostly
pinnatisect: peduncles l-headed,the heads bear-
ing I series of yellow, pistillate rays, the disk fls.

perfect: akenes without pappus, wingless and
glabrous.

finmia, Less. ((?. T£S5reies,DC.). Fig. 892. An-
nual, of wiry growth, a foot or less high, very
floriferous: lvs. pinnate or pinnately parted, 5-7
lobes or leaflets on either side of the rachis and
the leaflets entire or lobed: involucre nearly or
quite urn-shaped, the scales joined more than
half their length: fl.-heads bright yellow or
orange, % in. across. —Hardy or half-hardy. Of
easiest culture from seeds in sunny places, and
most excellent for ribbon borders and for low
mass effects. Continuous bloomer. l H. B.

GARClNIA (L. Garcin, who lived and collected
in India, and wrote in the eighteenth century).
Gitttiferce. This genus includes the Mangosteen,
which is declared b}^ some connoisseurs to be one
of the rarest and most luscious of all tropical
fruits; also the Gamboge Tree, whose resinous
juice yields a well-known pigment and purgative.
The Mangosteen is cultivated intlie West Indies;
the Gamboge Tree is also cult, in S. Fla. It is a
broad-leaved tree of slow growth. The Mango-
steen is about the size and shape of an orange,

with rind considerabl,>
thicker, and edible seg-
ments of form and ar-

rangement like those of
an orange. It is bril-

liantly colored outside
with rich purple. The
persistent stigmas and
calyx lobes are seen in

Fig. 893. The flavor is

said to suggest some-
thing between a grape
and a peach. Number-
less efforts are said to

have been made to nat-

uralize this tree in the
tropics without success.
The successful ripening
of this fruit under glas3
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is usually regarileil as a consummate achievement in

the art of gardening.

Mangostana, Linn. Mangosteen. Pig. 893. Height
20 ft.: Ivs. 7-8 in. long, elliptic: fls. reddish; petals 4:

fr. about2>^in. indiam. B.M. 4847. L.B.C. 9:845. F.S.

22:2359. G.C. II. 4:657.

Mortlla, Desr. Gamboge Tree. Height 30-50 ft. : Its.

more tapering at both ends: fls. yellowish: fr. resem-
bling a Morello cherry in size and shape. t^_ jj_

The Mangcsteen is a native of the Malay peninsula
and archipelago. It is cultivated, and bears fruit in

some parts of C!eylon and in a few spots in the Madras
Presidency, but no success has been obtained in its cul-

tivation in other parts of India. DeCandolle, in his "Ori-
gin of Cultivated Plants," says: "Among cultivated
plants it is one of the most local, both in its origin, habi-

tation and cultivation." In the West
Indies it is successfully cultivated in

Trinidad and Jamaica, but only in

spots where the climate is moist, hot
and fairly equable all through the
year ; for instance, in the Jamaica
Botanic Gardens it bears good crops of

fair-sized fruit at Castleton, in a val-

893. The Mangosteen—
Garcin:a Mangostana

(X},)
One of the choicest

tropiLitl fruits

ley on the north side, vpith a mean temperature of 76° F.
and an annual rainfall of 113 inches, whereas attempts
to grow it have failed at Hope Gardens, in the Liguanea
plain of the south side, with a mean temperature of 72°

and an annual rainfall of 52 inches. Experience in
southern India is much the same; it Avill grow only in
valleys,—not in the open plains. In England the tree
has been grown in hothouses and the fruit ripened suc-
cessfully.
The Gamboge Tree is much more widely distributed,

being native throughout India, Ceylon, Malaya and
Siam. As one might expect, its cultivation is easy, as it

stands a considerable amount of variation of moisture
and heat. In Jamaica it has become naturalized in some
parts of the wetter districts. Wm. Pawcett.

GARDEN and GARDENING. The word Garden
etyniologically means an inclosed space, and Garden-
ing is, therefore, distinguished from agriculture by be-
ing carried on within an inclosure of some kind instead
of in the open fields. Gardening operations are usually

conducted on a smaller scale than those of agriculture,

and by more intensive methods. Gardening and horti-

culture are really synonymous terms, but, by usage, a
horticulturist is supposed to have a more extended
training and wider range of activities than a gardener.
Moreover, the word Gardening now suggests more of
the private, homelike and personal point of view,
whereas the most distinctive feature of American hor-
ticulture is the immense commercial importance of
fruit-growing on a greater scale than that of Old World
Gardening, and a marked emphasis of the professional
side of a fruit-grower's work. The history and discus-

sion of Gardening are, therefore, set forth in this book
under Horticulture. Large private places are often
divided into Fruit Garden, Kitchen Garden and Flower
Garden. Fruit-growing is the same as Pomology
(which see). Kitchen-Gardening, in its widest sense, is

the same as Vegetable-Gardening (which see), or the
more learned word, Olericulture; but the expression
Kitchen-Gardening is now less common, and generally
indicates the private and uncommercial point of view,
whereas Market-Gardening and Truck-Gardening
(which are practically the same) are now the chief
words used for the wholesale and commercial side of
Vegetable-Gardening in the U. S. Flower-Gardening, a

third primary division of Garden-
ing, is the same as Floriculture
(which see). Under Ornamental
Gardening and Landscape Garden-
ing aie explained the two different
points of view in the use of plants

and flowers for their
own sakes or when
grouped for artistic

effects, the nature-
like or picturesque
conception being set
forth under Land-
scape Gardening, and
the artificial or mere-
ly decorative styles
under Ornamental
Gardening. America
being the only coun-
try where cut-flowers

are commercially moie important at present than
the trade in potted plants, a special article is de-
voted to Cut-flowers in this work. Other depart-
ments of Ornamental Gardening are treated un-
der Greenhouse Management, Alpine Gardens
(including Rock Gardens), Aquatics (including
Bog Gardens), Trees, Shrubs, Herbaceous Per-
ennials and Annuals.

GARDENER'S GARTER. Arundo Dovao-,
var. variegata, and PhaJaris aritndinncea , var.
picta.

GARDi:NIA(after Alexander Garden, M.D., of Charles-
ton ^ C, a correspondent of Linnteus). Jiubidcece. This
includes the Cape Jasmine, a tender shrub 2-6 ft. high,
with thick, evergreen foliage and large double, waxy
Camellia-like, fragrant fls. It blooms from May to Sept.
in the South, where it is often used for hedges, and is

hardy as far north as Va. In the middle of the century
the Cape Jasmine was considered oneof the finest stove
shrubs in cultivation, but with the waning popularity of
Camellias the doom of the Cape Jasmine as a conserva-
tory plant was sealed. The Camellia has a greater range
of color, and has had hundreds of varieties, while its

scented rival has bad barely a dozen. The flowers of the
Cape Jasmine have never been so perfectly regular as
those of a Camellia, and the plants are very subject to

insect enemies. Their bloom is successional rather than
close, and large plants are therefore not so showy as
Camellias. They are considerably grown abroad for cut-

fls. in early spring, young plants a season or two old be-
ing used for best results. The variety with variegated
foliage is dwarfer and weaker growing. The true botani-
cal name of the Cape Jasmine is G. ,jasmino\des, a
name almost never used in the trade. "Cape Jasmine "

itself is one of the most remarkable cases of the vitality

of an erroneous popular name. Thesinele-fld. form was
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iutroduced much later than the double, and has always
been less popular. The earliest picture of a living plant
with single tis. was published in 1820 in B.R. 449. Some
fine plants still known to the trade as Gardenias are

now placed in the allied genera Randia and Mitriostigma.
These two genera have a many-celled ovary, while that

of Gardenia is 1-celled. The calyx in Gardenia is often
tubular, in Mitriostigma 5-parted, in Randia various.

The testa of the seeds is membranaceous in Randia;
in Mitriostigma rather fibrous. Gardenias are obtain-

able chiefly through southern and Californian dealers.

Cape Jasmines are also handled by importers of Japan-
ese plants, who sometimes offer seeds also. Q. lucida
was probably introduced by Reasoner, and G. Moth-
tnanni by Franceschi. For the true Jasmines (which
belong to the olive family, and are often trailing

plants), see Jasminum,
G. floHda and G. radicans have long been figured separately,

and our nurserymen still keep the names distinct. The only
difference which DeCandoUe records is that G. floHda is more
shrubby and erect, with elliptical Ivs. acute at both ends, grow-
ing spontaneously in China and cult, in Japan, while G. radi-

cans has a stem that takes root, lanceolate Ivs., aud is a native
of Japan. Both plants, DeCandolle wrote, were cult, in India
and at the Cape. Ellis founded the genus upon a double-fld.

specimen, which he figured in the Phil. Trans. Roy. Soc. Lond.
iu 17G1. In 1816 Sims pictured a double form in B.M. 1842 with
these remarks: "In the way tliat Gardenia radicans is treated
in our stoves, the steins show no disposition to put fortli roots;
hut probably would were tliey .suffered to come in contact with
the earth. It is doubtful whether it has ever been seen in this

country, or even in China, with a single flower. There is a
great affinity between this species aud Gardenia florlda, from
which it differs very little, except in the lesser size of its Mow-
ers and leaves, which last are narrowed at both extremities.
The flowers have nearly the same fragrant smell, and the plant,
flowering more freely and being more easily propagated than
the true Cape Jasmine, it has of late much taken the place of
this last, and is frequently sold for it." Before 1820, Sir J.

Smith wrote in Rees' Encyc: "The original idea and cliar-

acter of this genus are taken from G. florid,a, commonly called
'Cape Jasmine.' This was first brought to England by Capt.
Hutchinson (of the Godolphin Indiaman), who, about the mid-
dle of the last century, met with a bush of it in full flower,
somewhere near the Cap© of Good Hope, probably iu a culti-

vated state. He brought the whole plant in a pot to England.
* * * Mr. Gordon, the nurseryman, having obtained layers
from the tree, propagated it so successfully that he is said to
have gained more than 500 I. by the produce. It is now fre-

quent in our gardens, treated as a stove plant, though it chiefly

requires heat in the early spring to make it bloom, being at
other times a hardy greenhouse plant. The flowers are the size

aud aspect of a double Narcissus poeticus, with a sweet and
very powerful scent, resembling the flavour of ginger. They
turn buff as they fade." From the above evidence, aud from
the pictures cited below, it seems clear that if the trade names
G, Fortunei, floHda and radicans really represent 3 distinct
varieties, the only single distinction that can be made is in
width of foliage; Fortunei having Ivs. 2 in, wide, florida 1-1/^
in., and radicans %-l in. wide.

A. Corolla tube cylindrical.

B. Calyx with 5 long teetJi.

C. I^dbs on the calyx.

jasminoides, Ellis, (G, fl6rida, Linn. G. radicans,
Thunb.). CapeJasjhne. Discussed above. Forpictures
of double forms, see B.M. 1842 and 2627 aud B.R. \:T.l

;

single, B.R. 6:449 and B.M. 3349; normal and varie-
gated foliage, R.H, 1864, p. 30. China. Var. Fortuniana,
Lindl.(G.i^d?-f»Hei,Hort.). B.R. 32:43. F.S. 2:177. R.B.
23:241. In 1893 John Saul advertised G. c imel lice flora

in addition to G. radlcauSj G. florlda aud vars. mdjor
and majestica. G. Sinensis grandifldra of Berger's cata-
logue perhaps belongs here.

CC. Hihs not present.

lilcida, Rosb. Buds resinous : Ivs. oblong : stipules
annular, variously divided at the mouth, unequally
lobed. India, Burma, Luzon. — The calyx teeth are not
decurrent, as in the Cape Jessamine, and thus the calyx
does not have the ribbed look.

EB. Calyx iuhular,\vith 5 very short teeth.

amcena, Sims. Differs from all here described in hav-
ing numerous strong spines nearly 3^ in. long, which are
axillary. Lvs. oval, acute, short-stalked : fls. subtermi-
nal ; corolla tube 1 in. long, longer than the lobes, which
are 6, obovate, white, with margins incurved enough to

show the rosy back. India or China,

EBB. Calyx spathe-like.

Thunb6rgia, Linn. f. Lvs. broadly elliptic, acute, with
pairs of glands along the midribs: fls. 3 in. across, pure
white ; corolla lobes 8, overlapping. S. Afr. B.M. 1U04.
— "Dwarf-growing."— ^rancesc/u.

AA. Corolla tube short and wide-throated.

B. Fls. 3 in, long and broad.

Bothm&nnia, Linn. f. Very distinct in foliage and
fi. Lvs. with pairs of hairy glands along the midrib:
calyx ribbed, with 5 long teeth, equaling the short,

cylindrical portion of the corolla tube ; corolla tube
rather suddenly swelled, ribbed : lobes 5, long-acumi-
nate, whitish, spotted purple in the mouth. S. Afr.
B.M. 690. L.B.C. 11:1053. -"Fls. pale yellow."- J^mn-
ceschi.

BB. .Fls. l%in. long and broad.

globosa, Hochst. Lvs. oblong, short-acuminate; leaf-

stalk nearly 3-5 lines long : fls. white, inside hairy and
lined pale yellow; calyx small, with 5 very short teeth;
corolla tube wide at the base and gradually swelled

;

lobes 5, short-acuminate. S. Afr. B.M. 4791. F.S.
9:951.

G. citrioddra, Hook.^Mitriostigma axillare.

—

G. Stanleydna,
Hook.=Raudia maculata. \;r

^ ]y[_

Gardenia jasminoides {the true Cape Jasmine) has
again become very popular, even suggesting its popu-
larity thirty years ago, when its wax-like, fragrant blos-

soms were highly fashionable. Then several of the lead-

ing florists erected special houses for it, in order that they
might flower it in the winter season. The writer had
charge of one of these houses. The attempt to bloom
them in midwinter was, however, only partly successful,
for it is against the nature of the plant to force it into

bloom before the turn of the sun in, saj-, January. If

the plants have been well established the previous sum-
mer and are well set with flower buds, they can be suc-
cessfully forced into bloom in a sunny greenhouse, giv-

ing them stove heat and frequent syringings with tepid
water. The plants will be entirely covered with their

great blossoms. To grow and prepare such planis, cut-

tings with two or three joints or eyes of well-ripened
wood should be made in December or January, putting
them into the propagating bed of sharp sand, with
abottomheatof not less than 75°, and keeping close until

callused. Then air can be admitted. After rooting, they
should be potted into small pots and grown on until the
middle of May, when they can be planted out into a cold-

frame or old hotbed, into a rich, sandy loam, giving them
the full sun and treating them the same as Fivus elastica

is now grown. Abundance of water and frequent syring-
ing are essential. Pinch the shoots, so as to make the
plants bushy and branchy. In the latter part of August
or beginning of September the plants should be potted
into 5-, 6- or 7-inch pots, according to their size, then
placed either in a hotbed with gentle bottom heat or

in a house -where a moist stove, temperature can be
maintained until the plants are well rooted. During this

period they should be slightly shaded, after which the
plants can be hardened off and put into their winter
quarters. Put in a cool greenhouse where Azaleas or

Camellias or other New Holland or Cape stock is win-
tered, until their time for forcing into flower arrives, in

the early part of the new year.

There is considerable difference between the large-leaf

or Fortuniana variety and the common G. jasminoides.
While the same treatment will answer for both, and thefl.

of the former is much larger, it is not so profitable for

commercial purposes as the ordinary G. jasminoides.
There is also a difference between these and the variety

known as G. radicans, and its variegated variety, radi-

cans fol. var. These plants grow much dwarfer, and
their habit is more radicant or flat or prostrate in

growth. Their foliage is myrtle-like and the flowers are

much smaller and are less valuable. These, however,
make good flowering (dwarf )^ pot-plants under similar

treatment. The variegated form is cultivated in great

abundance in Japan, in the gardens in semi-tropical

sections. None of the other varieties is of much com-
mercial importance, and they have value only in botani-

cal collections. h. A. Siebreght.



628 GARDEN LEMON GASTERIA

GABDEN LEMON. See under Cucumis Melo.

GAEDdQUIA betonicoides= Cedronella Mexicana.

GARLAND FLOWER in the South sometimes means
Bedychiuiii eoronarinm. Often means Daphne Cneo-
rum.

GARGET, Phytolacca decandra.

GURIilC {Allium sativum, lumn.}. Hardy perennial
bulbous plant, closely allied to the onion. It is native
of southern Europe. It has flat le,aves, and the bulb is

composed of several separ-
able parts or bulbels, called
cloves. These cloves are
planted, as onion sets are,

in spring or in fall in the
South. They mature in sum-
mer and early fall. If the
soil is rich, ii may be neces-
sary to break over the tops
to prevent too much top
growth and to make the
bulbs better, as is sometimes
done with onions. This is

done when the top growth
has reached normal full size.

/M^ AflSSEiSSiil^H^'^
'^''^ "^J'^^ss ^™ usually set

//# "^.^^^^HB^^^Ei 4-6 in. apart in drills, in ordi-
" ' -vsa^MBMffiS^^^ nary garden soil. The bulbs

are used in cookery, but
mostly amongst the foreign
population. Strings of bulbs
braided together by their

tops are common in metro-
politan markets (Pig. 894:).

L. H. B.

GAELIC
Cratceva.

PEAR. See

GAEEYA (after Nicholas
Garry, secretary of the
Hudson Bay Company).
Including If^adt/enia. Cor-
ndcecF, Ornamental ever-

green shrubs with opposite,

petioled, entire Ivs., with
the small greenish white or
yellowish i3s, in catkin-like,

often pendulous spikes, and
with dark purple or dark
blue berries. None of the
species is hardy North, but
G. t^eatchif var. flavescens,

and also G. ii'remonii,which
are the hardiest, can prob-
ably be grown north to New
Yoi-k in sheltered positions,

while the others are hardy
only South. They are well
adaptedfor evergreen shrub-
beries, and the staminate
plants are especially decora-
tive in early spring with the

showy, pendulous catkins, which in G.tllipiica attain

to 1 ft. in length and often bloom in midwinter. The
Garryas thrive well in a well-drained soil and in sunny,
sheltered position; in England they are often grown on
walls. Prop, by seeds or by cuttings of half-ripened

wood under glass ; also by layers and sometimes by
grafting on Aucuba. About 10 species inW. N. America
from S. Oregon to S. Mexico, west to W. Texas. Shrubs
with exstipulate Ivs. : fls. dioecious, apetalous, 1-3 in the

axils of opposite bracts on elongated, often drooping,
axillary spikes; staminate fls. with 4 sepals and 4 sta-

mens, pistillate with 2 sepals and 2 styles and a 1-

celled ovary: berry 1-2-seeded, rather dry.

elliptica, Dougl. Shrub, to 8 ft.: Ivs. elliptic to oval-

oblong, obtuse or acute, usually undulate, glabrous

above, densely tomentose beneath, Wi-i in. long: .3 fls.

in the axils of short and broad,' pointed bracts; spikes

894. Garlic, as strung for

market.

rather dense, staminate 2-12 in. long, often branched,
pistillate 1-3 in. long : fr. globose, silky tomentose.
Calif, to New Mex. B.R. 20:1086. Gn.33, p. 562; 51, p.
257; 53, p. 449; 55, p. 258. — This is the handsomest
species, and stands about 10° of frost (sometimes more)
in a sheltered position.

Thurfeti, Carr. [G. elliptica y. Fddyeni). Shrub, to
15 ft.: Ivs. elliptic to elliptic-oblong, at length glossy
and glabrous above, whitish tomentose beneath, 2-5 in.

long: bracts remote, ovate-lanceolate, with usually 1 fl.

in each axil; spikes shorter than those of the former:
fr. ovoid, tomentose. Originated in Prance. R.H. 1869,

p. 17; 1879, p. 154,155.

G, Fadtjeni Hook. (Padyenia Hookeri, Griseb.). Shrub, to
1.5 ft.: Ivs. elliptic to oblong, aente or mucronulate, glossy
above, tomentose beneath or almost glabrous at length, 2-4 in.

long: bracts oblong-lanceolate, remote: fr, tomentose. Jamaica,
Cuba.— O. Fremonti, Terr. Shrub, to 10 ft.: Ivs. ovate to ob-
long, acute, glabrous on both sides, yellowish green, 1-3 in.

long : spikes dense, 2-5 in. long, with short bracts : fr. pedi-
celled, glabrous. Ore. to Calif. G.C. II. 15:431.— 6. macro-
Vhiilla, Benth. Shrub, to G ft.: Ivs. ovate to oblong-ovate,
ghibrous -ibove. \'illous-pubescent beneath, 2-5 in. long: spikes
dense .and short: fr. sessile. Mexico.— G. Veatchi, Kellogg.
Spreading shrub, to 8 ft.: ivs. elliptic-ovate to elliptic-oblong,
.acute, yellowish green, silky-tomentose beneath, lK-2/^ in.

long: spikes dense, 1-2 in. long: fr. sessile, usually silky to-

mentose. Nevada to Calif, and N. Mex.—Var. flavescens, Coult.
& Evans (G. flavescens. Wats.), has the Ivs. smaller, longer
petioled and less pubescent ; it is the more northern form and
hardier. Species named for J. A. Veatch, botanical explorer of
Cedros Island, Lower California. Alfred Rehder.

GAEtlGA (native name). Burserdcem. This includes
a deciduous East Indian tree, reaching 60 ft., and
cult, in S. Pla. and C::lif. for its fruits, which are
the size of a gooseberry, and are eaten raw, but chiefly

pickled. The genus has 6 species in tropical Asia,
Amer. and Australia. Tomentose trees: Ivs. crowded at

tips of branches, alternate, odd-pinnate; Ifts. opposite,
subsessile, serrate: fls. polygamous, panicled; calyx bell-

shaped, 5-eut; petals 5, inserted on the tube of the ca-

lyx above the middle: ovary 4-5-celled; ovules in pairs;
drupe with 5, or by abortion 1-3, stones, which are wrin-
kled and finally 1-seeded.

pinn&ta, Roxb. Lvs. nearly villous; Ifts. obtusely cre-
nate. India and Malaya. — Also cult, abroad under glass.

GAS PLANT. Consult Dictamnus.

GASTfiEIA (Greek, gaster, belly; referring to the
swollen base of the fls.). Lilidcece. About 50 species of
greenhouse evergreen succulents, allied to Aloe, and
native of South Africa. Rather small plants, mostly
acaulescent, with usually elongated leaves, crowded in
2 ranks or a loose rosette. Flowers with a rosy ventri-

cose, curved tube and short, suberect, greenish seg-
ments, about as long as the stamens and pistil. Several
species are proliferous on aborted peduncles. Hybrids
are frequent between the species, and with other genera
of the tribe. Gasteriasflower in winter. Por culture, see
Aloe.

A. Leaves tapering gradually to the point, concave-
convex or concavely 3-sided.

verruodsa, Haw. (Aloe verrucd.':a. Mill.). Lvs. in two
straight or at length twisted ranks, narrow for the ge-
nus, dull gray, very rough, with small white tubercles.

Cape. B.M. 837.

carin^ta, Haw. (Aide carindta. Mill.). Lvs. at length
spreading in every direction, an inch or more broad,
mostly Inequilaterally 3-sided, dull, greener, the greener
protuding tubercles coarser and more separated. B.M.
1331 (except left-hand leaf).

excavata. Haw. Like the last, but without raised tu-

bercles. Doubtfully distinct from the next. Cape.

glabra, Haw. (Aide gldbra, Salm-Dyck. A. cari-

ndta, var. snhgldhra) . Lvs. larger, green, somewhat
glossy, some of the coarse, remote, pale dots persis-

tently elevated. Cape. B.M. 1331 (left-hand leaf).

acinacifdlia, Haw. [Aide acinacifdlia). Lvs. dark
green, more elongated, somewhat glossy, the scattered

pale dots not raised. Cape. B.M. 2369.
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pulchra, Haw. { Aloe piilchra , Jacq.) . Lvs. sometimes
purplish, narrower and lons^er, the rather coarse, pale

dots not elevated. Cape. B.M. 705.

nitida, Haw. {Aide nitida, Salm-Dyck). Lvs. gi'een,

more or less glossy, short, deltoid, very thick, the coarse,
pale dots not elevated, and the margins nearly smooth.
Cape. B.M. 2304.

AA. Leaves with nearly parallel margins, abruptly
pointed or mucronate.

B. Leaves strap-sJiaped, one or both faces flat or con-
cave, the tiiargms frequently doubled.

intermMia, Haw. {G. vei-rucdsa, var. intermedia).
Lvs. 2-ranked, more rounded on the back than usual in

the group, and some of them tapering as in verrucosa,
gravish, rough, with numerous pale tubercles. Cape.
B.M. 1322 (as Aloe lingua).

Bcab6rrima, Salm-Dyck (G. intermedia, var. aspdrri-
7na. G. verrucosa, var. scaberrima. Aloe scaberrlma).
Lvs. thinner, less concave and tapering, often sword-
shaped, very rough, with coarse white tubercles.

disticha, Haw. (G. denticuldfa, Haw. Aide distieha,
Thunb. A. lingua, Thunb. A. linguifdrmis, Mill.)-

Lvs. somewhat concavo-convex, from apple-green be-
coming dull gray, evanescently pale dotted, smooth,
rough -margined. Cape.

Var. conspurc^ta, Haw. [G. conspurcdfa, Haw. Aloe
conspurcdta, Salm-Dyck). Lvs. witb less roughened
margin, the numerous, more persistent, pale dots not
elevated.

Var. verrucdsa (Aloe linguifdrmis, var. verrucdsa).
Lvs. roughened by the persistent elevation of some of
the more remote greener dots.

Var. angulita, Haw. {Aloe anguJcUa, Willd.). Lvs.
nearly flat on both surfaces, one or both margins acutely
doubled

.

sulc§lta, Haw. (Aloe sulcata, Salm-Dyck). Lvs. very
concave, with angular, conspicuously elevated and
mostly incurved margins, the green dots sometimes pro-
truding. Cape.

nigricans, Haw. {Aide nigricans. Haw. A. lingua,
var. crass ifdiia ). Lvs. plano-convex, rather turgid, from
dark green with pale dots becoming uniformly pur-
plish, smooth, the occasionally doubled margins very mi-
nutely roughened. Cape. B.M. 838 (as Aloe lingua, var.
crassifolia)

.

Var. subnigricans^ Haw. [G. suhnlgricans , Haw.).
Greener, the sparse dots somewhat elevated and the
margins rough, especially below.

EB. Leaves sivord-shaped, turgid, polished.

planifolia, Bak. Lvs.2-ranked, 2-edged, narrow, long,
biconvex, dark green, with numerous ratlier large, often
confluent pale blotches, the margin denticulate next the
apex. Algoa Bay.

maculata, Haw. (Aloe tnaculdta, Thunb. A.obliqua,
Haw.). Lvs. obliquely 2-ranked, occasionally 3-edged,
often twisted, broad, with confluent pale blotches, the
margin entire. Cape. B.M. 979.

picta, Haw. {G. and A. Bowiedna). Lvs. spirally 2

ranked on an elongated stem, somewhat purplish, broad,
from biconvex becoming concave, smooth-margined or a
little roughened near the middle. Cape.

marmor&,ta, Bak. Lvs. spirally 2-ranked, often 3-

edged, narrow, elongated, smooth, entire or the lower
partly rough-margined, highly polished, coarsely pale-

marbled. Cape 1

parvifolia, Bak. Lvs. spreading in all directions,
mostly 3-edged, very short and thick, duller green, with
less confluent, small, pale dots, which are often slightly
elevated. Cape. -^ji. Trelease.

GASTONIA Palmata. See Trevesia.

GASTRONEMA. A section of Cyrtanthus,

GATJLTHEEIA (named by Kalm after Dr. "Gaul-
thier," a physician in Quebec, whose name was really

written Gaultier) . Ericdeece. This includes the Winter-
green and some other ornamental low aromatic plants
with alteruate, evergreen lvs., white, pink or scarlet,

often fragrant fls, in terminal or axillary racemes or
solitary, and with, decorative, berry-like red or blackish
fr. G. procitmbens is fully hardy North, while the other
N. American species need protection during the winter;
they are well adapted for borders of evergreen shrub-
beries as well as for rockeries, and in suitable soil they
are apt to form a handsome evergreen ground-cover.
Most of the foreign species can be grown only South or
as greenhouse shrubs. Some have edible fruits, and an
aromatic oil used in perfumery and medicine is ob-
tained from G. 2^>'0c>t^nbens and several Asiatic species.
They grow best in sandy or peaty, somewhat moist soil

and partly shaded situations. Prop, by seeds, layers or
suckers, division of okler plants, and also by cuttings of
half-ripened wood under glass. About 90 species in the
warmer and subtropical regions of Asia, Australia, and
in America from Canada to Chile. Erect or procumbent
shrubs, rarely small trees, usually hairy and glandular:
lvs. petioled, roundish to lanceolate, mostly serrate :

fls. in terminal panicles or axillary racemes or solitary;
calyx 5-parted; corolla urceolate, 5-lobed; stamens 10:
ovary superior: fr. a 5-celled, dehiscent capsule, usually
enclosed by the fleshy and berry-like calyx.

procumbens, Linn. Wintergreen. Checkerberry.
BoxBERRY. Partridge Berry. Stem creeping, send-
ing up erect branches to 5 in. high, bearing toward the
end 3-8 dark green, oval or obovate, almost glabrous
lvs., 1-2 in long, with ciliate teeth : fls. solitary, nod-
ding; corolla ovate, white, about ^ in. long: fr. scarlet.
Julv-Sept. Canada to Ga., west to Mich. D. 73. B.M.
19GG. L.B.C. 1:82.

ShAllon, Pnrsh. Low shrub, to 2 ft., with spreading,
glandular-hairy branches : lvs. roundish-ovate or ovate,
cordate or rounded at the base, serrulate, 2-4 in. long :

fls. nodding, in terminal and axillary racemes ; corolla
ovate, white or pinkish: fr. purplish black, glandular,
hairy. May, June. Brit. Columbia to Calif. Called
"sballon" or "salal" by Indians. B.M. 2843. B.R.
17:1411. L.B.C. 14:1372.

6. antipoda, FoTSt. Shnib, to 5 ft., sometiines procumbent,
hairy: lvs. orbicular to oblong, 34~/'3 in.: fl. solitary, white or
pink, campanulate. N. Zealand, Tasmania.— <?. coccinca, HBK.
Shrub, to 2 ft., haii-j' : lvs. roundish ovate, about 1 in.: fls.

slender-pedieelled, in elongated, secund racemes; corolla ovate,
pink. Venezuela. R.H. 18i9:181.— ff. ferruginea, Cham. &
Sehlecht. Small shrub, nifously hairy : lvs. ovate or oblong,
1-2 in.: fls. almost like the former. Brazfl. B.M. 4697.— G.
fragrantissima. Wall. Shrub or small tree, glabrous: lvs. el-

liptic to lanceolate, 2^-33-2 in. long: racemes axillary, erect,

shorter than the lvs. ; corolla white or pinkish, globular ovate.
Himalayas, Ceylon. B.M. 5984.— (?. nummitlaroides , D. Don.
{6. Nuinmuldria, DC). Procumbent: branches densely ru-
fously hairy: lvs. orbicular to ovate, ^-1 in. long: fls. solitary,
ovate, white. Himalayas. G.C. 11. 22:457. P.F.G. 2:164.-6.
ovatifoUa, Gray. Procumbent, with ascending and sparingly
hairy branches: lvs. ovate, acute, 1-1/^ in. long: fls. sohtary,
campanulate: fr. scarlet. Brit. Colnmb. to Ore.— G. pyroloides.
Hook. f. & Thom. (G. pyrolfefolia, Hook.f.). Lowslmib. some-
times procumbent, almost glabroiis : lvs. elliptic-obovate, about
iH in. long: racemes few-fid,, axillary. Himal., Japan.

Alfred Rehder.

GAtTRA (Greek, superb). Onagrdcew. This includes
several herbs which are distinct in appearance, but
scarcely possess general garden value, though they are
pleasant incidents in the hardy border of those who like
native plants. The bloom ascends the slender racemes
too slowly to make the plants as showy as possible. The
best kind is G. Liudheimeri, which has white fls. of
singular appearance, with rosy calj'x tubes. Ga\ira is a
genus of 20-25 species of annual and perennial herbs
confined to the warmer regions of N. Amer.: lvs. alter-

nate, sessile or stalked, entire, dentate, or sinuate: fls.

white or rose, in spikes or racemes; calj'x tube decidu-
ous, obconical, much prolonged beyond the ovary, with
4 reflexed lobes; petals clawed; stamens mostly 8, with
a small scale-like appendage before the base of each
filament; stigma 4-lobed, surrounded by a ring or cup-
like border: fr. nut-like, 3—i-ribbed, finally 1-celled, and
1—±-seeded. Gauras are easily prop, by seed. They pre-
fer light soils, and the seedlings can be transplanted
directly into permanent quarters.
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A. ffeight S ft.: fls. n-hite.

Lindheimeri, Engelm. & Gray. Lvs. lanceolate, with

a few wavy teeth and recurved margins. Tex. G.W.F.
23. R.H. i851:41, and 1857, p. 262.

A. Height 1 ft.: fls. rosy, turning to scarlet.

Goccinea, Nutt. Lvs. numerous, lanceolate to linear,

repand-denticulate or entire: tls. in spikes: fr. 4-sided.

Tex. W. M.

GAYLUSSACIA (after J. L. Gaylussao, eminent
French chemist; died 1850). Syn. , Adndria. Ericciee(e,

tribe Vacciiueai. Evergreen or deciduous shrubs with
alternate, short-petioled, entire or serrate lvs., white,

red, or reddish green fls. in lateral racemes, and blue or

black mostly edible fruits. The deciduous species are

hardy North, but are of little decorative value, while the
evergreen species, all, except the half-hardy G. hrachy-
cera, inhabitants of the S. American mountains, are

often very ornamental in foliage and fls., but tender and
hardly cultivated in this country. They grow best in

peaty or sandy soil and shaded situations. Prop, by
seeds, layers or division; the evergreen species by cut-

tings of half-ripened wood under glass. See also Vac-
cinium for cult. About 40 species in N. and S. America,
closely allied to Vacoinium, distinguished by the 10-

eelled ovary, each cell with one ovule.

A. Iji'S. evergreen, ohtusely serrate.

brachycera, Gray. Low shrub, with creeping and as-

cendiug stem and spreading angled glabrous branches:
lvs. oval, glabrous, %-l in. long : racemes short, with
few white or pinkish fls.: fr. black. May, June. Pa.
to Va. B.M. 928. L.B.C. 7:648 (as Vacciniiim huxi-

foliicm )

.

AA. I/vs. deciduous, entire.

B. Fls. in loose racemes: corolla campanulate.

duni6sa, Torr. & Gray. Shrub, to 2 ft., with creeping
stem and almost erect, somewhat hairy and glandular
branches : lvs. obovate-oblong to oblanceolate, mucro-
nate, shining above, leathery, 1-2 in. long; fls. white or

pinkish ; bracts foliaceous and persistent ; fr. black,
usually pubescent, rather insipid. May, June. New-
foundland to Fla. and La. B.M. 1106 (as Vaccinium).

fronddsa, Torr. & Gray. Blue Huckleberey. Dan-
GLEBERRY. Tangleberky. Shrub, to 6 ft. , With Spread-
ing, usually glabrous branches : lvs. oblong or oval-

obovate, obtuse or emarginate, pale green above, whitish
beneath, membranaceous, 1-2 in. long: fls. slender-pedi-
celled ; corolla broadly campanulate, greenish purple;
fr. blue, with glaucous bloom, sweet. May, June. N.
H. to Fla., west to Kv. ,

preferring moist, peaty soil.

Em. 2:451. G.C. III. 7:580.

ursina, Torr. & Gray. Shrub, to 4 ft., with somewhat
pubescent, spreading branches : lvs. obovate to oblong,
acuminate, membranaceous, 2-4 in. long : fls. white or
pinkish: fr. finally black, insipid. May, June. N. and
S. Carolina. Harlan P. Kelsey writes of this species:
"Shrub 2-6 ft. high; very local in a few counties in

southwestern North Carolina, though common in these
stations. Locally it is known as 'Buckberry,' a name
given by the native mountaineers from the fact that
deer feed on the very abundant clustered fruit in late

summer. The berries are much used for pies and jams,
and have a most peculiar and pleasant acid flavor, un-
like any other Vaccinium. It promises to be a valuable
addition to our garden fruits."

BB. Fls. in short, sessile racemes: corolla ovate.

resindsa, Torr. & Gray. Erect shrub, to 3 ft., resinous
when young : lvs. oval or oblong-lanceolate, mucronu-
late, yellowish green above, pale beneath, 1-13^ in. long:
fls. short-pedicelled, nodding, reddish: fr. black, rarely
white, sweet. May, June. Newfoundland to Ga., west
to Wis. and Ky., preferring sandy or rocky soil. Era.
451. B.M. 1288 (as Vaccinium).

6.Pseudo-Yaccimii.m, Cham, & Sehlecht. Evergreen, usually
glabrous shrub, to .3 ft., with elliptic, entii'e lvs. and red fls. in
secund, many-fld. racemes. Brazil. B.R. 30:62. R.H. 1845:285.

Alfred Rehder.

GAZANIA (after Theodore of Gaza, 1393-1478, trans-
lator of Aristotle and Theophrastus). Compdsiiw. This
group contains some of the finest of the subshruljby com-
posites from the Cape of Good Hope. They have an aston-
ishing range of color, —pure white, yellow, orange, scarlet,

and the backs of the rays are in some cases rich purple,
and even azure-blue. Their foliage is often densely woolly
beneath, and the range of form is amazing. Speaking of
G. uniflora, Harvey says : "Freciuently all the lvs. are
quite simple; in other specimens some lvs. are deeply
3-lobed, the rest simple, and in our var. 2}innata, which
grows intermixed with the other varieties, the upper
lvs. are quite simple, the lower either 3-lobed or pin-
nately 5-7-lobed, all on the same branch!" The group
is also remarkable for the spots near the base of the
rays of G. Pavonia and some others. These markings
suggest the eyes of a peacock's tail. The plants are
also remarkable for their behavior at night, when they
close their fls. and turn their foliage enough to make
the woolly under sides of the lvs. more conspicuous. The
genus has 24-30 species, which are herbaceous, mostly
perennial, rarely annual, with short stems or none : lvs.

crowded at the crown of the root, or scattered along the
stem ; involucral scales in 2 or several rows, cup-like
at the base : akenes wingless, villous : pappus in 2

series of very delicate, scarious, toothed scales, often
hidden in the wool of the akene. Harvey in Flora Capen-
sis 3:471. N. E.Brown in Gn. 47, p. 288.

Gazanias are now rarely met with in some of the oldest-
fashioned florists' establishments. Few of the more
prominent firms keep them now, and they may be said to

be practically out of cultivation in America. All the
kinds described below are old garden favorites abroad,
particularly G. rigens, a common bedding plant, cult, for
nearly a century and a half, but whose precise habitat
has never been ascertained. Importers are urged to

procure (from the Cape if necessary) the other kinds
recommended by Brown, at least the perennial sorts,

which are G. jurinew folia, suhulata, longiscapa, vni-
flora,,var. leiicolcena (exceptionally woolly on both sides
of the lvs.), rigens, var. purpurea, armerioides and
ccespitosa. 'These are presumably equally desirable with
the older sorts, though not necessarily of the same ease
of culture. G. montana, Spreng., anew species, may be
expected in American trade in 1900. It has yellow fls.,

and is flgured in Gt. 48, p. 584. Of the annual kinds
Brown recommends G. Burchellia, Lichtensteini and
tenitifolia. Gazanias are amongst the most conspicuous
and characteristic of tlie subshrubby composites at the
Cape, being brilliant objects in the sandy wastes. They
are said to be of easy culture in our cool greenhouses,
and are commended for summer use in the borders of
those who can keep them under glass in winter. They
can be rapidly prop, in midsummer by cuttings made
from the side shoots near the base and placed in a close

frame.
A. Color of heads yellow.

E. Bays not spotted : heads Z in. across.

uniSldra, Sims. Stems spreading 6-12 in. or more from
a center: lvs. varying as mentioned above. The wooUi-
ness also varies greatly: sometimes the whole plant is

snowy white ; sometimes the whiteness is confined to

the under sides of the lvs. B.M. 2270. L.B.C. 8:795.-
The involucre is woolly, according to Harvey, but the
pictures cited do not show it. This and G. rigens have
short stems, with branches alternately leafy, while G.
vinnata, Pavonia and 'pygnifea have little or no stem,
and the lvs. radical or tufted at the ends of the short
branches.

BE. Bays spotted at base: heads 3 in. or more across.

pinnita. Less. Lvs. commonly pinnate (some simple);
lobes oblong or linear in several pairs ; peduncle longer
than lvs. : involucral scales acuminate, particularly the
inner ones. Harvey names 6 botanical varieties.

AA. Color of heads orange: rays spotted at base:
heads S in. or more across.

E. Xi'S. 7nostIy entire and spatulate.

c. Basal markings containing brown.

rigens, R. Br. Stems short and densely leafy or dif-

fuse, laxly leafy, with ascending branches; lvs. some-
times sparingly pinnatifld, i. e., with only 1 or 2 side
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lobes. B.M. 90 shows a head of scarlet rays, with basal

markings of brown, black and white.

CO. Basal markings without brown.

spl^ndens, Hort. Fig. 895. Hybrid, said to resemble
G. iniiflora in habit but dwarfer and more compact. Of
the kinds in common cult, it is nearest to G. Pavonia
in coloring of fls.

BB. Lvs. niosfltf pinnate.

Pavdnia, R. Br. Peacock Gazania. B.R. 1:35 shows
markings of brown, white, yellow and blue, which are

marvelous in design and precision of execution. Invo-
lucral scales short, the inner broad, acute or subacute.

895. Gazania splendens {X K)

AAA. Color of heads white above.

pygmaea, Sond. Lvs. spatulate, entire. Rays white,
striped purple beneath. Gn. 47:1011. I. H. 43:5.3. B.M.
7455. Var. maculita, N.E. Br. Rays pale creamy white,

with a blackish spot at the base, reverse striped dull

purple. Var. sup^rba, N. E. Br. Rays white, unspotted,
reverse striped bluish. This species is very unreason-
able about its involucral scales, which may be short or

long, sometimes cup-shaped at the base, and again al-

most free. This upsets one of the most important fea-

tures of Harvey's key. "yp^ ]y£_

GEAN. Prunus Avium.

GEIGER TREE. Cordia Sebestena

GEISSORHiZA (Greek words alluding to the coats of

the bulb, wliie-h cover it somewhat like overlapping
tiles). Iridaceae. About 30 species of Ixia-like, half-

hardy Cape bulbs, which are dormant from Aug. to Nov.,
and are usuallj' flowered under glass in spring and early
summer. The spathe-valves are all green and membra-
nous at the tip, while in Ixia the outer spathe-valve is

short, brown and notched at the tip. The genus has a
wide range in habit and in color of fls., but these plants
are presumably inferior to Ixias for general culture.

The following species is advertised in some of the
Dutch bulb catalogues that are printed in English.

Latest monograph by Baker in Flora Capensis 6:65-76
(1896-97).

Roch6nsi3, Ker. Lvs. glabrous, basal ones narrow,
few-ribbed: stem-sheath loose and swelling: fls. 1-2 in.

across
;

perianth tube shorter than the spathe; seg-
ments with a nectary at the base. B.M. 598 (not 672, as
stated in Index Kewensis), where the whole plant is a
trifle over 3 in. high and the fls. purple, with a dark red
eye, the latter surrounded by a pale blue circle.

6ELSEMIT7M (from an Italian name of the true Jessa-
mine, which belongs to a different order), l/oganidcece.

A genus of only 2 species, the typical one being the
Carolina Yellow Jessamine, our native woody twiner of
the South, which climbs on trees and bears shining ever-
green foliage and a profusion of axillary clusters of
bright yellow, very fragrant, handsome fls., 1 in. or
more long, in early spring. Lvs. opposite, membranous,
the leaf-stalks joined by a transverse stipular line:

calyx 5-parted ; corolla open funnel-shaped, the 5 lobes
broad and imbricated in the bud; stamens 5; anthers
arrow-shaped; style slender; stigmas 2, each 2-parted,
lobes linear: ovary 2-celled : pod oval, flattened con-
trary to the partition, 2-valved, many-seeded : seeds
winged. The cymes of the Chinese species are terminal
and trichotomous, of ours axillary, 1-3-fld. Reasoner
considers ours one of the best of southern vines, and says:
"Not cult, to the extent it deserves. Will grow on any
land, rich or poor, wet or dry. Quick-growing, and for
several weeks in spring literally covered with its lovely
fragrant yellow flowers." It is somewhat grown for
winter bloom in northern conservatories. Preparations
of the rhizome and roots are common in drug stores.

Properties nervine, antispasmodic, sedative.

sempSrvirens, Ait. St. purplish: lvs. small,
lanceolate or ovate, acute or subcordate at the
base, short-petioled. Mar., Apr. Margins of
swamps and rivers. Va. to Fla. Adouble-fld.
form is advertised. y^_ jj^

GENiPA(Brazilian name). BubiAcece. This
includes a West Indian shrub allied to the
Cape Jasmine and barely known to Ameri-
can horticulture. Genipa and Gardenia are
hard to separate. Small trees: lvs. with short

or no stalks, opposite, large, leathery, obovate
or lanceolate, shining : cymes axillary, few-
fld.: fls. white to yellowish; calyx limb bell-

shaped,truncated,or 5-toothed; corolla salver-

shaped, limb twisted to the left, 5-parted ;

stigma club-shaped or bifid: ovary 1-celled:

placentas 2, almost touching each other in the
axis : berries edible.

clusiiSdlia, Griseb. Shrub on maritime rocks
of Cuba, etc. : lvs. 4 in. or less long, black when dried,

obovate, glabrous : corymbs short-peduncled : calyx limb
5-cut : corolla glabrous : berry ovoid.

GENlSTA (ancient Latin name). Leguminbsce . Orna-
mental low shrubs with small deciduous or half ever-
green lvs., showj^ yellow fls., generally in terminal
racemes or clusters, appearing profusely in spring or
summer, and followed by small, insignificant pods. None
of the species is quite hardy North, but <?. tinctoria,

Anglica. Germanica and some other European species

will do well in a sheltered position or if somewhat pro-

tected during the winter, while the others are more
suited for cult, in southern regions. They are well
adapted for covering dry, sandy banks and rocky slopes,

and for borders and rockeries. They grow in any well-

drained soil, and like a sunny position. Prop, by seeds,

sown in spring, also by layers and by greenwood cut-

tings under glass. About 80 species in Europe, Cauar.

.

N. Afr., W. Asia. Allied to Cytisus, but without callose

appendage at the base of the seeds: branches usually
striped, sometimes spiny: lvs. entire, alternate, rarelj'

opposite, simple, sometimes 3-foliolate: fls. yellow, rarely

white, style hardly curved; calyx 2-lipped, with the up-
per lip deeply 2-parted. The Genista of florists is

Cytisus.
A. Color of fls. white.

monosp6rma, Lam. {Retiima monospirma, Boiss.).

Shrub, to 10 ft., with slender grayish branches, almost
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leafless : Ivs. small, simple or rarely 3-foliolate, generally
linear or linear-spatulate, silky: fls. white, fragrant, in
short lateral racemes; corolla silky; calyx purple: pod
broadly oval, 1-2-seeded. Feb.-April. Spain, N. Afr.
B.M. 683.

AA. Color of fls. yellow.

B. Twigs striped, not winged.

c. Pod globular, indehiscent, 1-seeded.

sphaeroodrpa, Lam. Similar to the
former, but lower and less silky, almost
leafless: fls. yellow, very small, in nu-
merous panicled racemes ; corolla gla-
brous. May, June. Spain, N. Afr.

cc. Pod oval to linear, deJiiscent.

D. JSranches almostleafless at flowering
season or Ivs. very small and scarce.

E. Fls. in terminal heads, sessile.

umbeliata, Poir. Erect shrub, to 2
feet, with rigid branches, forming a
dense bush: Ivs. simple or 3-foliolate,
lanceolate or linear - lanceolate, silky,

Ji-% in. long: corolla silky, over J^ in.

long: pod liuear-oblong, tomentose, 2-5-

seeded. April, May. Spain.

EE. Pis. in race}nes, pedicelled.

ephedroides, DC. Erect shrub, to 3 ft.,

with rigid branches : Ivs. sessile, sim-
ple or 3-foliolate, linear, almost gla-
brous: fls. in many-fld. terminal racemes,
small; standard much shorter than keel:
pod oval, 1-seeded, silky. April, May.
Sardinia, Corsica.

.ffitnfinsis, DC. Shrub, to 6 ft., with
slender branches : Ivs. simple, small,
linear, silky: fls. axillary, forming loose,
terminal racemes, fragrant; keel shorter
than the standard : pod glabrous at ma-
turity, oblique-oval, 1-2-seeded. June,
July. Sicily, Sardinia. B.M. 2674.

DD. Branches leafy, with conspicuous
Ivs. (only G. virgata sometimes
scarcely leafy).

E. Spiny.

ffirox, Poir. Erect shrub, to 6 ft.,

with many stout spines: Ivs. simple,
rarely 3-foiiolate, oblong to obovate, al-

most glabrous : fls. in numerous termi-
nal racemes along the branches;
corolla glabrous, over 3^ in. long,
fragrant : pod linear, densely silky,

many-seeded. Spring. N. Africa.
B.R. 5:363.

Germdnioa, Linn. Erect or
ascending spiny shrub, to 2 ft.,

with villous branches : Ivs. elliptic-

oblong, ciliate: fls. small, in 1-2 in.

long racemes: pod oval, villous,few-
seeded. June, July. M. and S. Eu-
rope.

EE. IN'ot spiny: Ivs. always simple.

F. Fls. in racemes: erect shrubs.

G. Frt. villous or silky, l~4-seeded.

896. Dyer's Green- ,
^irsU^,^ak.(Spdrti^i.mvirg&-

weed-Genista tinctoria. <«"«- L'H(5r. )
.

Shrub, to 8 ft., with

(X y )
slender branches : Ivs. lanceolate to

elliptic, silky-villous, ^i-\'i in.long:
fls. in numerous short, 3-6-fid. racemes; standard and
keel silky: pod oblong, 1-3-seeded, villous. May, July.
Madeira. B.M. 2265.

fldrida, Linn. Erect shrub, to 6 ft., with glabrous
striped branches : Ivs. spatulate-oblong or lanceolate,
silky beneath, 3^-% in. long: fls. in dense, many-fld.
racemes; corolla glabrous : pod oblong or narrow-oblong,
silky, 2-4-seeded. April-July. Spain.

GG. Frt. glahrous or nearly so, 3-10-seeded.

polygalaefolia, DC. Erect shrub, to 6 ft., with some-
what silky branches: Ivs. spatulate-oblong, glabrous
above, sparingly silky beneath, K-Ji in. long: fls. in
many-fld. slender racemes ; standard and wings gla-
brous, keel silky : pod oblong or narrow-oblong, almost
glabrous, 3-6-seeded. May-July. Spain.

tinctdria, Linn. Dyer's Greenweed. Fig. 896. Erect
shrub, to 3 ft., with striped, glabrous or slightly pubes-
cent branches : Ivs. oblong-olliptic or oblong-lanceolate,
almost glabrous, ciliate, J^I-l in. long: racemes many-
fld., panicled at the ends of branches : corolla glabrous

:

pod narrow-oblong, glabrous or slightly pubescent, 6-10-
seeded. June-Aug. Europe, W. Asia: naturalized in
some places E. B.B. 2:271.

Var. pl6na, Hort. With double fls. Var.virgata, Mert.
& Koch (ff. r«-i;Afa,Willd., not Link, not Lam. G.eldta,
Wender. ). Of more vigorous growth, to 6 ft. high:
pod 3-6-seeded. Southeast Eu.

FP. Fls. axillary: divarf, procitmhent shrub,

pilosa, Linn. Dwarf, procumbent or ascending: Ivs.
cuneate, oblong or obovate, dark green and almost gla-
brous above, silky beneath: fls. axillary, 1-2, often race-
mose toward the end of branches: pod linear, silky,
5-8-seeded. May, June. M. and S. Eu., W. Asia.

BB, Twigs broadly 2-winged.

BagittS,lis, Linn. (Oytisus sagittdlis, Mert. & Koch).
Dwarf, procumbent, with ascending or erect, mostly
simple branches: Ivs. ovate to oblong, villous: fls. in
terminal, short racemes ; corolla glabrous : pod lihear-
oblong, silky. May, June. Eu., W. Asia.

Q. dlba, Lani.=Cytisus albiis.

—

G. Andredna, Puissant^Cyti-
sus scoparius, var. Andreauus.—!(?. Angllca, Linn. Spiny
shrub, to 3 ft., sometimes procumbent, glabrous: Ivs. oval to
iinear-oblong, bluish green : racemes few-fld. M. Europe.— G.
Anxdntica, Ten. Allied to G. tinctoria. Dwarf, diifuse : Ivs.
elliptic, obtuse, glabrous: fls. in racemes. Italy. S.B.F. G.
2:266.— (?. aspalathoides, Lam. Low, spiuy shrub: Ivs. simple
or 3-foliolat6 : lis. 1-3, axillary, forming loose, terminal ra-
cemes: pod many-seeded. N. Africa.— G. OaJidrieMS/s, Linn.

=

Cytisus Canariensis.— (?. C(infZtc«7i5,Linn.=Cytisus candicans.—
G. eldta, Wender. = G. tinctoria, var, virgata.— G. Hispdnica,
Linn. AUied to G. Germanica. Dwarf, silky: fls. in head-like,
short racemes. Hardy in western N. Y. , flowering after the mid-
dle ofMay. Aspiny plant with oblong ivs. L.B.C.18:1738. R.H,
1888:36.— (?. jmic(?a, Lam.^.Spartium junceum.

—

G. Maderensis,
'WlDb.=Cytisus Maderensis.— (?. ovdta. Waldst. & Kit. Allied to
G. tinctoria. To 1 ft. ,with ascending or erect branches : Ivs. ovate
to lanceolate, vdlous : pod villous. S. E.Eu. L. B. C. 5:482,—
(?. pohjrjalcefhlia, Hort., not DC.=G. tinctoria.— G. prostrdta,
Lam.=Cytisus decumbens.— {?. raceynbsa, Hort.=Cytisns race-
mosus.— (?. radldta. Scop. Erect shrub, with opposite rigid
brandies: Ivs. simple or 3-foliolate: fls. in 3-6-fld. heads; pod
oval, silky. S.E.Europe. B. M. 2260.— 6. ijeiom.n, Nichols.

=

G. monosperma.

—

G. scaridsa, Viv.=G. tri.angularis.

—

G. sco-
pdria, Lam.=Cytisns seoparius.— G. Sihiricd, Hort.,not Linn.=
G. tinctoria.

—

G. trianguldris, "Willd. Dwarf, with ascending
or procumbent triangular branebes, ghabrous: Ivs. obovate to
lanceolate, with transparent margin; fls. in short racemes.
Italy, S.E.Eu. L. B. 0. 12;1135 (as G. scariosa).— G. virgata,
Willd., not Lam., not Link, nor DC.=G. tinctoria, var. virgata.

Alfred Rehder.
GENTIANA (after Gentius, king of lllyricum, who is

said to have discovered the tonic value of these plants).
Gentiandcew. Gentians are amongst the most desirable
of alpine plants, and of blue flowers in general, but
they are generally considered difficult to establish. The
genus is the largest in the order, and from a garden
point of view the most important. About 180 species,
widely scattered in temperate and mountainous regions.
Chiefly perennial herbs, rarely annual or biennial, often
dwarf, diffuse or tufted, sometimes erect and slender,
or even tall and stout : Ivs. opposite, mostly sessile

:

fls. blue, violet, purple, rarely dull yellow or white ; floral

parts typically 5, rarely 4-7.

The i31ue Gentian, celebrated by tourists in the Alps,
is probably mostly the stemless Gentian, G. acauUs.
This was brought to English gardens so long ago that
all record of its introduction is lost. It is by far the
most popular kind in cultivation. This species is by
some split into 5 distinct species, of which G. angnsti-
folia of Villars (not Michaux) is nearest to the Gentian-
ella of English gardens. It has been so much modified
in cultivation that it now has stems 4-6 inches high, and
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the rootstock is so stoloniferous that the plant has to

be cut back every year when used for edgings in Eng-
lish gardens. lu France it is easily grown in a com-
post of one-half humus or leaf-soil and one-half good
vegetable mold, to which maybe added a little sand. Cor-
revon writes: "It can be multiplied bymeans of offsets,

but it is infinitely better to raise it from seed, and, in
doing this, it should not be forgotten that the seeds of

this group of Gentians are very tedious, and, more espe-
cially, very capricious in germinating. I have sown seeds
of G. acaitUs, some of which did not germinate for 12

months, while others (which 1 must say were more re-

cently gathered) germinated in a few weeks. The seed-
lings should be potted as soon as possible and while
they are very young. They will begin to flower in about
3 years from the time of sowing, rarely sooner." Except
G. Andrewsii, G. Saponaria and G. puhe7-ula, and per-
haps a few others. Gentians do not thrive as well in
America as in England. Our seasons are too hot and
dry. Whenever possible, give a damp atmosphere.

It is rash to generalize on Gentian culture, because
some plants are tall, others dwarf, some found on moun-
tains, others in lowlands, some in moist soil, others in

dry lands, while some like limestone and others cannot
endure it. The annual kinds are of interest only to the
expert. Alpine plants in general are unique in requir-
ing an extremely large water supply, combined with ex-
tremely good drainage. Another difficult problem is to

keep the plants as cool as they are on the mountains
without shading them more than nature does. Gentian
seeds are small, and in germination slow and uncertain.
They should be sown as soon as gathered, for the thor-

ough drying out of small seeds is, as a rule, soon fatal.

Gentians are difficult to establish, and dislike division
of the root, but are well worth patient years of trial, for
they are very permanent when once established. Nature-
like alpine gardens are one of the latest and most re-

fined departments of gardening, and Gentians are one
of the most inviting groups of plants to the skilled
amateur. Consult ^?/;fHe Gardens.
There are several Fringed Gentians, but ours {G. cri-

nita, Fig. 897) is perhaps the most beautiful of Gentians,
and one of the choicest and most delicate of American
wild flowers. It has been proposed as our national flower,
and, while sought after less than the trailing arbutus,
it is in even greater danger of extermination in certain
states because it is a biennial, and because it has never
been successfully cultivated. Seeds of (?. cruiita have
long been advertised by one American dealer, but at the
Cornell Experiment Station these have never been ger-
minated. The Fringed Gentian is, however, firmly rooted
in American literature, and from the time of Bryant's
ode many tributes in verse have been paid to its unique
beauty. The daily unfolding of its square-ridged and
twisted buds has been watched in thousands of homes.
By the artists its blue is often considered the nearest
approach to the color of the sky, but it must be con-
fessed that a shade of purple often appears in the older
flowers.
The Gentian enthusiast should hasten to procure a

copy of "The Garden " for Aug. 2-i, 1895, which contains
Correvon's fine cultural monograj^h of Gentians trans-
lated from R.H. 1893, p. 525, and 1894, p. 42. Correvon
cultivates his Gentians at Geneva, Switzerland. The
writer of the present article has searched Correvon's
monograph for facts concerning season of bloom, hab-
itat and cultural directions, which are scattered below.
Correvon makes 4 cultural groups of Gentians:

I. Tall Gentians for general culture: species whose
roots are more or less stout, which are of relatively easy
culture, and therefore suitable for borders, rockwork
and landscape gardening. Typical plant,C lutea; others
are G. affinls, alba, Andrewsii, asclepiadea, Bifjelovii,

Biirseri, Cruciafa, decumhens, FeiisoH-i,(i<'Jt<la, Kessel-
ringiy macrophylla, OUvieri, Pneumonauiln', Porphyrio,
Saponaria, sceptrum, septemfida and )Va/i(jewi.

II. Low-growing Gentians: species whose roots being
less stout are adapted to rockwork, and for the open
ground only when a special compost is provided. In-
cludes G. acaulis and the species into wnich it is some-
times divided.

III. Tufted Gentians: species with sessile flowers
growing little above the level of the ground, and suited

for the same positions as Group II. Typical plant, G.
verna : others are G. Bavarica, imbricata, Oregana,
ornata, Pyrenaica, andp?eHii?a.
IV. -Rare Gentians: species which cannot be grown

without some special knowledge and practical experi-
ence. Typical plant, G. purpurea; others are G. ciliata,

Pra^lichii, punctata, and presumably all the rest.

The two most popular Gentians in American cultiva-
tion seem to be G. acaulis and Andreivsii. These are,

perhaps, followed by G. Cruciata, puber2ila and Sapo-
naria. The plant which King Gentius knew is probably
G. lutea, the root of which furnishes the Gentian of drug
stores. From the same sources comes the liqueur or
cordial called "Gentiane."
Index of names : those marked with an asterisk (*)

appear in American trade catalogues; the rest are cult,

abroad. The plants are perennials and mountain-loving,
unless otherwise stated.

*acaulis, 51. *Cruciata, 45. Pannonica, 42.

adsceiidens, 3. Dinarica, 56. *Parryi, 36.

affiuis, 29. *decunibens, 3. Pneumonanthe, 20.

*alba, 7. detonsa, 16. Porphyrio, 31.

algida, 10 and 11. Fortuni, 27. pseudo - Pneumo-
alpina, 55. frigida, 9, 10. nanthe, 23.

*Andrewsii, 22. Frcelichii, 18. prostrata, 25.

angulosa, 48. Gaiidini, 43. *puberula, 41.

*angiistifolia,52and gellda, 11.
_

pumila, 50.

31. imbricata, '47. *puiictata, 6.

*asclepiadea, 19. incarnata, 8. *purpiu'ea, 4.

barbata, 16. intermedia, 8. Pyrenaica, 24.

Bavarica, 49. Koehiaua, 53. quinrjueflora, 17.

*Bigelo\'ii, 39. Kurroo, 37. *quinquefolia, 17.

Burseri, 2. *linearis, 23. nibra, 5.

*calycosa, 35. *hitea, 1. *Saponaria, 21.

campestris, 12. *inacropliyIla, 44. *scabra, 26.

Carpatiea, 46. Moorcroftiana, 13. *sceptnim, 34.

Oatesb(m-,2lEiTid22. *Newberryi, 38. septemfida, 28.

ciliata, 15. ochroleuea, 8. serrata, 16.

*Clusii, 54. OUvieri, 30. Tkomasii, 4.

cordifolia, 28. *Oregana, 40. triflora, 33.

*crinita, 14. ornata, 32. verua, 48.

A. Calyx spathe-Uke, split in two.
B. Color of fls. yellowish.
c. Form of corolla tvheel-sJiaped .. . 1. lutea

CC. Form of corolla club-shaped, at

least in bud 2. Burseri

BB. Color of fls. blue or purple, at

least above.

c. Corolla plaited 3. decumbens
CC. Corolla not plaited.

D. Anthers grown together 4. purpurea
DD. Anthers free 5. rubra

AA. Calyx with a tubular portion, and
Visually 5 lobes.

B. Color of fls. yellowish, or green-
ish tvhite.

0, Sty le distinct: capsule not
stalked 6. punctata

CC. Stylenoneor very short: capsule
stalked.

D. Beight 2 ft 7. alba
DD. Height 9-12 in 8. ochroleuea

DDD. Height 6 in. or less.

E. Lobes of calyx longer than the

calyx tube 9. frigida

EE. Lobes of calyx shorter than the

calyx tube.

F. Li^s. lanceolate-linear 10. algida
FF. Lvs. ovate-lanceolate 11. gelida

BB. Color of fls. blue or purple.
c. Corolla not plaited.

D. Glands found at the base of the

filaments.
E. Calyx 4-cuf 12. campestris

EE. Calyx 5~cut 13. Moorcroftiana

DD. Glands not found at the base of

the filaments.

E. Fringed Gentians: calyx 4-cut.

F. Capsule raised on a distinct

stalk.

G. Apex of lobes fringed, the

sides less so 14. crinita

GG. Apex of lobes not fringed,

base fringed 15. ciliata

FF. Capsule on a very short stalkA6. serrata
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EE, Not fringed: calyx 5-cut: co-

rolla lobes tipped with a sharp
point 17. quinquefolia

CO. Corolla plaited.
D. Stigmas 3, always distinct.

E. Capsules finally raised on a
distinct stalk.

F. Anthers permanently grown
together.

G. Calyx as long as the corolla .W. Fraslichii

GQ. Calyx one-half or one-third as
long as the corolla.

H. Seeds not at all winged 19. asclepiadea
HH. Seeds slightly xvinged.

I. Fls. open 20. Pneumonantlie
II. Fls. closed, Hue 21. Saponaria

HHH. Seeds strongly ivinged.

I. Fls. closed, purple 22. Andrewsii
II. Fls. open 23. linearis

FF. Anthers free, at least finally.

G. Number of corolla lobes 10. .24. Pyrenaioa
GG. Nu7nber of corolla lobes 5

{rarely 4).
H. Calyx 4-lobed 25. prostrata

HH. Calyx 5-lobcd.
I. Jyi'S. distinctly rough above

(hispid-scabrous) 2G. scabra
11. Lvs. distinctly rough at the

margins {scabrous).
J. Lobes of calyx shorter than

the calyx tube 27. Fortuni
JJ. Lobes of calyx as long as

the caly.!: tube.

K. Corolla lobes ovate, acute,
a little longer than the
much cut appendages.. .28. septemfida

KK. Corolla lobes oblong-lan-
ceolate, obtuse, thrice as
long as the much cut ap-
pendages 29. affinis

ni. Lvs. not distinctly rough
above or at margins.

J. Seeds not at all uringed.
K. Form of corolla lobes

linear-oblong 30. Olivieri
KK. Form of corolla lobes

ovate, often broadly so.

L. Fls. solitary.
M. Peduncled 31. Porphyrio

MM. Not peduncled 32. ornata
LL. Fls. in clusters of 3-5 or

more.
M. Lvs. lanceolate-linear..a. triSloTa

MM. Lvs. ovate to oblong-
lanceolate.

N. Height 2-i ft 34. sceptrum
NN. Height 9-12 in.

O. Calyx lobes ovate,
about as long as the
calyx tube 35. calyeosa

00. Calyx lobes linear,
moderately or much
shorter than the
calyx tube 36. Parryi

JJ. Seeds winged {at the base
in Kiirroo ; in Bigelovii
wiyigs narroiv, thichish).

K. Heirjht 2-3 in. : fls. spot-
ted.

L. Pedicel K in. long or
more 37. Kurroo

LL. Pedicel very short, prac-
tically absent 38. Newberryi

KK. Height 1-2 ft.

L. Fls. in a dense spike 39. Bigelovii
LL. Fls. l-fe%v or several.
M, Appendages conspicu-

ous, sometimes nearly
as long as the corolla
lobes 40. Oregrana

MM. Appendages only half as
long as the corolla
lobes 41. puberula

EE. Capsule sessile.

p. Anthers grown together: style

distinct: seeds winged.
G. Calyx Scut, the lobes longer

than the calyx ttibe 42. Fannonica
GG. Calyx entire, truncate, indis-

tinctly 5-lobed 43. Gaudini
YF. Jlnthers free: style usually

not distinct: seeds noticinged.
G. I/vs. 6-12 in, long: calyx 5-6-

lobed 44. macrophylla
GG. Lvs. much shorter: calyx 4-

lobed 45. Cruciata
DD. Stigmas contiguous, rather

funnel-shaped, the margin cre-

nate-fimbriate.

E. Anthers free: style distinct.

F. Calyx pellucid, veiny.
FF. Calyx leafy 46. Carpatica

G. Seeds winged 47. Imbricata
GG. Seeds not winged.

H. Lvs. ovate 48. verna
HH. Lvs. obovate 49. Bavarica

HHH. Lvs. linear 50. pumila
EE. Anthers connate: style short. .51. acaulis

F. Fls. spotted.

G. Color sky-blue 52. angustiiolia
GG. Color violet-blue 53. Eochiana
FF. Fls. not spotted.

Q. Corolla broadly bell-shaped.
H. Size of fls. large 54. Clusli

HH. Size of fls. sma II 55. alpina
GG. Corolla almost cylindrical . .56. Binarica,

1. liltea, Linn. Fls. in dense, umbel-like cymes ; co-
rolla 5-6-parted; lobes oblong-linear, acuminate; anthers
free; style none. July-Sept. Eu., Asia Minor. — Prop,
only by seed. Sow seed in Nov. incoldframe. Seedlings
appear tbe following March and April. In May and June
prick them out under a coldframe, and in Aug. transfer
young plants to pots, where they should be kept until
needed for permanent outdoor use. Be very careful
never to break the roots. Sometimes cult, abroad for
medicine.

2. Biirseri, Lapeyr. Lvs. 7-nerved : corolla mostly
6-cut; lobes ovate-oblong, acute; anthers connate; style
distinct. June, July. Pyrenees. — Cult, like 1.

3. decuinbens, Linn., f. {C adscindens. Pall.). Lvs.
linear-lanceolate, margins scabrous: fis. blue; corolla
narrowly obconical, toothed between the lobes; lobes 5,

ovate; anthers connate, finally free. HimaL.Sib. June-
Aug. B.M. 705, 723.-Cult like 1.

4. purpurea, Linn. Lvs. ovate-oblong, 5-nerved: fls.

purple above ; corolla tube yellowish, club-shaped ; lobes
mostlj^ 6, obovate-subrotund, one-third the length of the
tube. Aug., Sept. Eu. L. B.C. 6:583 shows a rich, dull
purple, with no trace of blue.—Compost of sphagnum
and heath soil. Be careful not to break the roots.

5. riibra, Clairv. ((?. TZidwas i'/, Gillab.). One of 5 or
more natural hybrids between G. lutea and some species
of the section Coelanthe, which includes G. punctata,
pxirpurea, Pannonica, and Burseri : fls. purplish out-

side. Swiss Alps.

6. punctata, Linn. Lvs. 5-nerved : calyx 5-7-cut

:

corolla tube bell-shaped ; lobes ovate, muticous, one-third
the length of the tube ; anthers finally free. Middle Eu.—
The spots are not arranged in any definite order. This
belongs to the section Ccelanthe, in which the seed has a
wing of the same color, while the next 5 species belong
to the section Pneumonanthe, in which there is no wing,
or it is of a different color. — Cult, like 18.

7. dlba, Muhl. St. stout: lvs. acuminate, with a clasp-

Ingbase; fls. in aterminal head, with single or clustered
ones in the upper axils; dull white, commonly tinged
yellowish or greenish; corolla resembling G. Saponaria

,

but more bell-shaped and open; lobes ovate, short, little

if at all spreading. Low grounds and mountain mea-
dows, N. Amer. 13.M. 1551, erroneously, as <?. ochro-
leuca.-C-a\t. like 20.

8. ochroleilca, Prcel. St. ascending: lvs. ovate-lanceo-
late and obovate: lis. in crowded terminal, nearly ses-

sile, leafy cymes; corolla yellowish white, club-shaped,
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connivent at the apex. N. Arner. Not B.M. 1531 or 1551.

Var. intermedia, Griseb. {G. intermedia, Sims, not L. B.
C, 3:218), may be a hybrid between this andfi'. Andrewsii.
It resembles G. oehroleiiea in having calyx lobes of

unequal lengths, but as long as or longer than the calyx
lube, and free anthers: it resembles G. Andrewsii iu the
tinge of purplish blue. B.JI.2303. Var. incarn4ta,Grlseb.
((?. incaritdfa, Sims). B. M. 18.56 from Carolina is not
cult. These forms are not considered worthy of varietal

rank iu Gray's Syn. Fl.

9. frigida, Htenk. Lvs. spatulate-linear, obtuse: fis.

1 or 2 at the top, sometimes a few in the upper axils;

calyx not laterally cut, and half as long as the corolla or
more; calyx t§eth lanceolate, a little longer than the
calyx tube; corolla club-shaped, plaits not cut. Car-
pathian Mts. ; also N. Amer. — This is the true type of
G. frigida, which is not in cultivation, but is inserted to

make clear the differences between G. algida of Pallas
and of Steven.

10. dlgida. Pall., not Stev. (G. frigida, var. algida,
Griseb.). Lvs. lanceolate-linear: fls. 2-5 at the top and
distinctlj' pedicelled ; calyx laterally cut and one-third the
length of the corolla ;

calyx teeth linear - lanceolate,

hardly as long as the calyx tube and sometimes only
half as long; corolla between club- and bell-shaped;
plaits cut with a few crenate teeth. Altai Mts., E. Si-

beria, N. Am. Gn. 17, p. 343, same as Gn. 27, p. S9; 48,

p. 146, and N. 2:60, Fig. 93. -This grows 4-5 in. high,
has numerous stems and fls. nearly 25-2 in. long, whit-
ish, with blue spots in longitudinal lines. The writer
has not seen Gt. 1006.

11. g^lida, M. Bieb. ((?. algida, Stev., not Pall.).

Lvs. ovate-lanceolate, 3-nerved: fis. few and terminal,
or many in the upper axils, peduncled; calyx teeth
linear-oblong, acute, nearly as long as the calyx tube or
shorter than it; corolla rather bell-shaped, yellowish
white, its lobes broadly ovate, twice as long as the calyx
and twice as long as the lacerated plaits. June, July.
Caucasus. Not P.M. 7:5, which is G. septemfida,YEiY.
cordifolia.—"Light, deep, cool soil and full sunlight."
Correvon.

12. camp^stris, Linn. Annual : fls. dark purplish
blue; calyx 4-cut; corolla nearly bowl-shaped, crowned;
anthers free; style none.

13. Moorcrofti&na, Wall. Annual, 4-10 in. high: fls.

pale blue; calyx 5-cut; corolla funnel-shaped. Himal.
B.M. 6727, where fls. are shown as pale purple.

14. crinlta, Prcel. Fig. 897. Fringed Gentian. Bien-
nial : erect, branched, 1-2 ft. high: lvs. lanceolate or
ovate-lanceolate, acutish, from a rounded or subeordate
partly clasping base : corolla lobes wedge-obovate :

seeds roughened by scales or needle-like projections.
Moist woods and meadows. N. Amer. B.M. 2031. D. 275.

G.W.F. 19. Mn. 4:161. B.B. 2:013. -The ribs of the
calyx (made by the decurrent lobes) are one of the mi-
nor beauties of this plant, and are probably more pro-
nounced than in the other Fringed Gentians here de-
scribed.

15. cili&ta, Linn. Perennial : stem flexuose, scarcely
branched: lvs. linear, obtuse: corolla lobes obovate-ob-
long: seeds smooth. Dry limestone soils. Eu. Not B.M.
639,which is G. serrafa .

— Havdly 'i per centof Correvon's
seedlings have flowered. He recommends a heavy, com-
pact soil which is almost clayey, and full sunlight.

16. serrata, Gunn. ((?. barbAia, Frffil. G. detdnsa,
Griseb. G. detdnsa, var. barbdta, Griseb.). Annual:
stem erect, branching, 3-18 in. high ; lvs. linear or lance-
linear: corolla lobes oblong or spatulate-obovate, fringed
around the apex and sides or sometimes either part
nearly bare. Wet lands, Ural and Altai Mts., Caucasus,
N.Amer. B.B. 2:614. B.M. C39 erroneously as G. ciiiata.
—No plants appear to be advertised as G. serrata. G.
barbata is a trade name abroad.

17. quinquefolia, Linn. (G. quinquefUra , Hill, La-
marck and others). Annual: height 1-2 ft., the larger
plants branched: lvs. 3-7-nerved: inflorescence thyr-
soid-paniculate : clusters .3-5-fld. : fls. bright blue;
calyx one-flfth or one-fourth as long as the narrowly
funnel-shaped corolla. N. Amer. Probably the form
in cult, is var. occidentiliB, Gray. Height 2-3 ft.,

panieulately much branched; inflorescence more open:
calyx half the length of the broader corolla. B.B. 2 ;615.

B.M. 3496. -Very pretty.

18. FrSalichii, Jan. Stems short, almost tufted: fls.

blue, solitary, peduncled, nearly as long as the stem;
corolla not spotted. Very rare in Alps, limestone rocks.
— Easily grown on rockwork in compost of equal parts
of sphagnum, heath soil and vegetable mold. Half-ex-
posure to sunlight.

19. asclepiad^a, Linn. Stem strict: calyx teeth very
short : fls. in spike-like racemes, dark blue ; corolla
club-shaped; calyx one-third as long as the corolla: seeds
not winged. July-Sep. S. Eu., Caucasus. B.M. 1078.
Gn. 48, p. 143, and 54, p. 39.— The white-fld. form is excel-
lent. .Shade or half-shade, and moist, deep soil rich in
humus.

20. Pneumon4nthe, Linn. Stem erect; fls. dark blue
in a cyme-like raceme (the top fls. opening first); co-
rolla club-shaped; lobes ovate, acute, mucronate, much
longer than the appendages. Aug.-Oct. Mountain
marshes, Eu., N. Asia. Var. guttata, Sims, is dotted
white. B.M. 1101.—"Requires a cool, deep, spongy soil,

rich in humus. Dislikes lime, and prefers sandy soil.

Does remarkably well when planted on margins of ponds
or brooks. Prop, by seed or division." Correvon.

21. Saponiria, Linn. (G. Cdtesbcei, Vlalt., not And.).
Barrel or Soapwokt Gentian. Stem ascending: fls.

light blue, club-shaped; calyx lobes linear or oblong,
mostly as long as the calyx tube ; corolla lobes short.

897, Fringed Gentian—Gentiana crinita (X K).

broad, roundish, erect, little, and often not at all longer-

than the 2-cleft and many-toothed intervening appen-
dages. N.Amer. B.M. 1039.— (Hookerisprobably wrong
in referring this picture toS. Andreivsii, though the calj'x

lobes in the plate are not narrow enough. ) Cult, like 20.

22. Andrewsii, Griseb. (G. CAfesficsi, And., not Walt.)

Closed, Blind or Bottle Gentian. Fig. 898. Stem
ascending: fls. purplish blue; calj'x lobes lanceolate to
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898, Closed Gentian—
Gentiana Andrewsii.

ovate, usually spreading or recurved, shorter than the
calyx tube; corolla lobes entirely obliterated, the teeth
at the top being supposed to be the remains of the ap-

pendages often found between the corolla lobes in other
species. July,Aug. Moist places,

N. Amer. B. M. 6421. D. 273.

B.B. 2:616. Gn. 27:477. L.B.C.
9:815 erroneously as G. Sajio-

naria.—A white-fld. form is

cult. For culture, see 20.

23. linearis, Frcel.((r.^sc»cZo-
Pneumoncb}tlie, Schult.). Stem
strict, 1-2 ft. high: lis. blue, 1-5

in the terminal cluster; corolla

narrowly funnel-shaped ; lobes
erect, roundish ovate, obtuse, a
little longer than the triangu-
lar, acute, entire or 1-2-toothed
appendages. Bogs, N. Amer.
B.B. 2:617."

24. PyrenMca, Linn. Stem
tufted, about as long as the fl.

:

Ivs. with a cartilaginous, sca-

brous margin: fls. solitary, dark
blue ; corolla funnel- or nearly
bowl-shaped. May, June. Eu.,
Asia Minor. B.M. 5742. -Very
distinct and dainty. Cultivated
like 48.

25. prostrita, Hfenke. An-
. nual, dwarf : Ivs. white-mar-

gined : fls. blue, solitary, the parts usually in 4's
;

corolla salver form, in fruit inclosing the capsule. N.
Amer., Asia.

26. sca.bra, Bunge. Stem erect, leafy : fls. dark blue,
clustered; corolla bell-shaped. E.Asia. G. Forhmi is

considered a variety by recent authorities. Var.
Buerger! is advertised by Yokohama Nursery Co.

27. F6rtimi, Hook. Lvs. rather distant, 3-nerved :

terminal fls. rather clustered; corolla lobes blue, spotted
white; outside of tube green; plaits blue, terminated by
3-toothed appendages, much shorter than the corolla

lobes. China. B.M. 4776. F.S. 9:947. I.H. 1:36. -Now
thought to be a variety of G. scabra.

28. sept6m£ida. Pall. Lvs. lanceolate ("ovate," Grise-
bach), 3-5-nerved: fls. dark blue, in head -like cymes;
calyx lobes linear ; corolla club-shaped. July-Oct. N.
Asia, Orient. B.M. 1229 and 1410 (both purple outside
and dotted brown within; the lobes of the latter spotted
white). L.B.C. 1:89. Gn. 54, p.37. P.M. 8': 51. Not
F.S. 8:765.

Var. cordifdlia, Boiss. ((?. cordifdlia, C. Koch), has
heart-shaped lvs.: corolla tube greenish white outside,
unspotted within; lobes narrower, unspotted. B.M.
6497. P.M. 7 :5, erroneously as G. gelida. —The name
septemfida is misleading, as 7-lobed corollas are very
rare. Cult, like 1.

29. afflnis, Griseb. Lower lvs. obovate-oblong; upper
lvs. lanceolate, acutish : fls. dark blue, in racemiform
cymes ; calyx lobes oblong-linear ; corolla narrowly ob-
conical, open. Northwestern Amer. Gn. 46, p. 77, and
48, p. 1.39. B.B. 2:615 (where corolla lobes are pictured
erect, but said to be spreading).— Cult, like 20.

30. Olividri, Griseb. Fls. dark blue, in umbel-like
cymes ; corolla narrowly obconical

;
plaits triangular,

nearly entire. June-Aug. Mountain pastures, Asia. By
recent authority referred to G. decumbens . — Gii\t. like 1.

31. Porphyrio, J. F. Gmel. (ff. angusfifdJia, Michx.,
not Vill.). Lvs. narrowly linear: fls. blue, somewhat
brown-dotted (also a snow-white variety with a green-
ish hue outside) ; corolla funnel-shaped ; anthers con-
nivent but never connected. July, Aug. Moist pine
barrens, N. Amer. B.B. 2:618. -Cult, like 20.

32. om&ta, Wall. Lvs. broadly linear : fls. blue,
streaked ; calyx lobes spreading ; corolla ventricose

;

lobes very short, spreading. Himal. B.M. 6514. G.C.
IL 20:396.

33. trifldra, Pall. Stem erect : fls. dark blue ; corolla
club-shaped. E. Siberia.

34. sc^ptrum, Griseb. Lvs. oblong-lanceolate : fls.

dark blue; corolla club-shaped: seeds winged on one
side according to Grisebach, but Gray says not winged.
Aug., Sept. N. W. Araer. — Cult, like 1, except that it

requires half shade and a rather peaty soil.

35. calycdsa, Griseb. Lvs. ovate: fls. dark blue, com-
monly solitary, according to Gray; corolla oblong-fun-
nel-shaped; appendages triangular-awl-shaped, laciniate
or 2-cleft at the tip. N. W. Amer.

36. Pfirryi, Engelm. Lvs. somewhat glaucous, ovate
to oblong-lanceolate: fls. purple-blue, appendages nar-
row, deeply 2-cleft. N. W. Amer.

37. Kurrod, Eoyle. St. tufted, as high as 7 in. : lower
lvs. lanceolate, upper linear: fls. blue, spotted white
inside, 1-3 on a stem; corolla bell-shaped. Himal. Gn.
17:224. B.M. 6470. Var. br6videnB has shorter calyx
lobes. J.H. ni. 30:3.

38. Nfiwberryi, Gray. St. 2-4 in. high: lower lvs. ob-
ovate or spatulate : fls. pale blue, white inside, greenish
dotted; corolla broadly funnel-shaped. N. W. Amer.

39. Bigelovii, Gray. St. 6-16 in. high, equally leafy
to the summit: fls. purple; coroUamorenarrowly funnel-
form and smallerthan in 6^. «/'/iH4s. July, Aug. N. Mex.
B.M. 6874. —"Soon forms large clumps, often with 40-50
stems from a single plant, each bearing 10-20 bright blue
fls." D. M. Anclrews.

40. OregS.na, Engelm. Height 1-2 ft.: lvs. ovate: fls.

blue ; corolla broadly funnel-shaped, over 1 in. long,
lobes short, roundish. July, Aug. N. W. Amer.

41. puhfirula, Michx. About 1 ft. high : lvs. oblong-
lanceolate to lanceolate-linear: fls. blue; corolla open-
funnel-shaped, lK-2 in. long; lobes ovate. N. W. Amer.
B.B. 2:615.

42. Fann6nica, Scop. Lower lvs. broadly elliptical, 5-

nerved, margin scabrous; upper ones ovate-lanceolate,
3-ner%-ed : fls. purple above ; calyx 5-7-cut ; corolla

leathery; anthers connate at first, finally free. Eu.

43. Gaudini, Thorn. Natural hybrid with the habit of

G. purpurea, but the membranous corolla of G.2>unctata;
fls. rosy violet. Eu.

44. macrophylla, Pall. Lvs. lanceolate, distant, very
spreading: internodes unequal: fls. dark blue. July,
Aug. B.M. 1414, not L.B.C. 3:218. -Cult, like 1.

45. Cruciita, Linn.((7r«cjdto verticillita, Gilib.). Lvs.
ovate-lanceolate, crowded, erect-spreading; internodes
equal: fls. dark lalue. June-Aug. Eu., N. Asia. — Cult,
like 1. Limestone and full sunlight.

46. CarpAtica, Kit. Lvs. obovate: fls. dark blue (as

are the next 4 species); eorolla funnel-shaped. Carpa-
thian Mts. — Little known.

47. imbricS.ta, Frcel. Lvs. acute, margins scabrous,
(the next 3 species with smooth margins) : corolla lobes
subrotund. June, .July. Limestone rocks, Alps. — In
this and the next 3 species, the corolla lobes are usually
crenate, half the length of the tube, and 6 times the
length of the plaits. "Eastern and granitic Alps."
Correvon. Cult, like 49.

48. v§ma, Linn. Tufted: stem angled: lvs. ovate or
ovate-lanceolate: fls. solitary; calyx membranaceous;
corolla nearly bowl-shaped; lobes ovate, obtuse. Apr.-
June. Eu., Caucasus. B.M. 491. L.B.C. 1:62. E.H.
1859, p. 250. Gn. 48, p. 139. G.C. II. 24:373. Var. alita,

Griseb. {G. ang^fldsa, M. Bieb.), is taller and has the
nerves of the ventricose calyx produced into wings.—
Eockwork, in a compost of heath-soil, finely crushed
granite, and vegetable mold, with full sunlight.

49. BaT&rica, Linn. Calyx lobes lanceolate: corolla

funnel- or nearly bowl-shaped; lobes obovate, obtuse:
ovary sessile: seeds not winged. May-Aug. Cent. Eu.
F.S. 7:651. L.B.C. 13:1256. J.H. III. 35:585. Gn.
13:174 (poor).— The pictures cited all show a salver-

shaped corolla. "Eequires a soil that is peaty, or at the
very least porous and cool, well drained, and capable of
retaining an abundant supply of moisture, although it

may be fully exposed to the sun. In the alpine garden
here we grow them in pure sphagnum moss on a wall
facing due south, but the plants which we raise for sale

are grown in pots in a compost of sphagnum, heath-soil
and sand. Finest of Group III." Correvon.
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50. pi^mila, Jacq. Stem S-l-angled : calyx lobes linear:
corolla lobes ovate, acute. June, July. Tyrolese and
Carinthian Alps.

51. acatilis, Linn. Gentianella. Stemless Gen-
tian. By the botanists of continental Europe this is

often split up into the 4 or 5 following species. The
plants that Linnteus had in mind were probably mostly
Clusii and Kocliiana. For pictures of G. acaulis in its

widest sense, see B.M. 52. G.C. III. 15:230. Gn. 48, p.
1-16, and 54, p. 39, and P.S. 23:2421, where a more detailed
account of the 4 following species is given.

52. angustiidlia, Vill., not Miohs. Stoloniferous : Ivs.

linear-oblong, narrowing towards the base, glistening
above : fls. spotted with sprightly green; calyx lobes
more or less spreading, oval, abruptly contracted at the
base. May, June. Limestone rocks, Alps.— Considered
by Correvon the handsomest species of the whole genus.

53. Eochi&na, Perr. & Song. Lvs. large, flat, thin,
spreading, oval or broadly oblong, light green : calyx
lobes oblong, limp, more or less contracted at the base
and separated by truncate sinuses ; corolla with 5 black-
ish green spots on the throat. May, June. Common in
pastures on granitic Alps. — Dislikes lime.

54. Clfisii, Perr. and Song. Lvs. lanceolate-acute,
leathery : fls. dark blue ; calyx lobes pressed close
against corolla, not contracted at base, and separated by
acute sinuses. May, June. Limestone rocks, Alps.

55. alplna, Vill. Stem almost wanting : lvs. small,
glistening, curving inwards and imbricated, forming ro-

settes which incurve at about the middle : fls. dark blue.
May, June. Granitic Alps. — This and G. Kocliiana "re-
quire a compost of one-third crushed granite, one-third
heath soil, and one-third vegetable loam, and should be
planted on rockwork half exposed to the sun."

56. Din4rica, Beck. Lvs. broad, thick, erect: fls. dark
blue. Alps of S. and E. Austria.

The following are trade names abroad of Gentians not suf-
ficiently described for insertion above: G. Arvernensis, Hort.
Perhaps a var. of Pneiimonantlie. Fls. Napoleon blue. See G.
C. II. 20:40.— e. Charpentiiri, Thorn. Natur.illy hybrid, inter-
mediate between lutea and punctata: corolla spotted red: calyx
5-cut. Grisebach does not say whether the corolla is not plaited,
anthers always free, and style none. Alps, .above Engadine.

—

G. FetisO'wi, Kegel. St. ereet, tall: fls. deep blue. China. Gt.
1069.— G. Hamgsti, Hausm.=G. Kummeriana.— <?. Kesselringi,
Kegel. Height about Sin.: fls. whitish, dotted violet outside.
Turkestan. Gt. IQST.— G-Kimimeriana, Sendt. Hybrid between
lutea and Pannonica. Fls. yellowish.— 6^. Ifffi^^tc/iicma. Height
8-13 in.: fls. de,ar blue.— ff. WalnjHn, Kegel & Schm.alh. Fls.
whitisli, dotted pal© blue. Turkestan. Gt. 1140. -^^ jj

GEBTUS, pi. GENEEA (i. e., Mnd), is a term used in
natural history to designate a group of species. As with
species, so the Genus is an indefinite conception, varying
with the author. The chief value of the conception is

its use in aiding us conveniently to arrange and name
plants and animals. The name of the Genus is the first

of the two words in the name of the plant : thus, in Brapt-
sica oleracea, Brassica de.?ignates the Genus, and
oleracea the particular Brassica of which we are speak-
ing. It is impossible to trace the origin of the genus-
conception in natural history, but it is usually as-
cribed to Konrad Gesner (Zurich, 1516-1565). L. H B
GEONOMA (Wittstein gives this ponderous explana-

tion: "Greek, j/eonoiios, skilled in agriculture: for this
tree puts forth buds at the apex of its stem which be-
come new trees"). Palmctceie, tribe Arecece. Slender
spineless palms with ringed, reed-like stems : lvs. termi-
nal or alternate; blade entire, 2-lobed at the apex, or
more or less pinnatisect: segments acuminate, l-ners'ed,
with the margins broadly recurved at the base ; rachis
acute above, convex on the back; petiole nearly cylin-
drical, concave at the base above; sheath tubular;
spadices ascending or recurved, simple, forked or panic-
nlately branched, slender or stout, often colored

;

spathes 2, often deciduous before flowering, or obsolete,
the lower one partial, truncate, concave, the upper com-
pressed or fusiform: fls. borne in the furrows of the
spadix, at length partially exserted, when in 3's the
upper one pistillate: cells of the anthers twisted: fr.
small, globose, black. Species about 100. Tropical
America. For G. Gliiesbreghtidna, see Cahjptrogyne.

Jared G. Smith.

Several of the members of this extensive genus of
small-growing palms are useful for the greenhouse,
though most attractive while in a small state, from the
fact that Geonomas soon begin to form a stem, and
when aged become rather scantily furnished specimens.
These palms are by no means diiBcult to grow, and do not
require a very high temperature, their natural habitat
being the mountains of Central and South America,
some of the species being found at an altitude of over
4,000 feet above sea level. Geonomas form part of the
undergrowth on their native mountains, and are said
never to appear in the open country unsheltered by trees
of larger growth ; therefore, shade is necessary for them
when cult, under glass.
The old practice of growing Geonomas in a very light,

peaty soil does not seem to be the only method, for ex-
cellent results have been secured by growing them in a
good loam, well manured and well drained, giving an
abundance of water and a night temperature of 60°.

Red spiders and thrips are the most troublesome insects
to which these plants are subject, and both of these
pests multiply much more rapidly if the plants are kept
too warm and dry.
The most useful species from a commercial point of

view is G. Riedeliana {G. gracilis), which reminds one
of Cocos Weddelliana, but has longer leaflets. Those
marked thus (*) are cult, under glass in the North

;

those marked thus (t) are cult, in S. Calif, only; the
others are cult, indoors North and also in S. Calif., ex-
cept G. Spixiana, which is cult, only in S. Fla. The
picture of G. Spixiana below is adapted from Martins'
work on palms.

899. Geonoma Spixiana.

A tall palm, as it grows in the tropics.

A. IjVS. simple, S-lohed at the apex.

B. Cuneate-oblanceolate , rusty, tomentose.

Spixiana, Mart. Pig. 899. Stem slender, solitary, 6-9

ft. high: blades 3 ft. long, bifurcate one-fourth of their

length, each lobe lanceolate-acuminate, divergent.
Western Brazil.

BB. Ciineate-ovate, plicate.

SeSmanni, Hort. Low, 1-3 ft. high : lvs. all alike, the
first 2 in. long, the later ones 10 in. long, short-petioled,

triangular, with broad, scarious margins ; blade feather-
veined . Central America.



638 GEONOMA GEORGIA

AA. Iivs. pinnate.

B. Sasal Jeaf-segvients narrow; the upper oyies the

broadest.

*acaulis, Mart. Acaulescent : Ivs. long-petioled, 3-4

ft. high ; blade unequally pinnatisect, 22-25-nerved on
each side ; basal segments 4 lines wide, spreading, the
middle and upper erect-spreading at an acute angle,
%-i in. wide, the apical very wide. Central Brazil.

BB. Sroad and narroiv seginents irregularly
intermingled.

c. Blade of leaf 6 ft. long : petiole 1 ft. long.

tPohli&na, Mart. Stem 12-15 ft. high, slender, densely
ringed, columnar or reedy : segments very unequal,
linear-lanceolate, falcate-acuminate, few-nerved and
many-nerved -intermixed, 16-20 in. long. Trop. Brazil.

00. Blade 2-2}4 ft.: petiole 4 in. long.

t^legans, Mart., var. robusta, Dr. Stem 6 ft. high,
3^ lines in diam. : segments rarely 3, usually 5-7, 1-

nerved, 10-14 in. long, some 4 lines wide, intermixed
with broader, many-nerved ones, all long, falcate-acumi-
nate. Centra! Brazil.

BBB. Leaf segments all alike {except the connivent
apical ones).

c. Alternate, remote, linear, scurfy.

*Eiedeliina, H. Wendl. {G. gracilis, Lind. & Andr^).
Habit of C'ocos Wcddelliana, the whole plant sparsely
covered with caducous, brown, shining scales : petiole
slender, 1% ft. or more long, terete below, flattened
above ; rachis triangular, bisulcate above : Ivs. spread-
ing, drooping at the apes ; segments 10-12 in. long,
about 9 lines wide, linear-acute, elegantly recurved, the ,

2 terminal ones connivent. Brazil. I.H. 21:169.

CO. Equidistant: petiole half as long as the lilade.

Schottitoa, Mart. Stem 9-15 ft. high, 1-lK in. thick :

Ivs, recurved, spreading; petiole half or more than half
as long as the blade ; segments about 35 on each side,

10-12 in. long, two-flfths in. wide, equidistant, linear or
linear-lanceolate, very long acuminate. E. Brazil.

The following are imperfectly described, but are in the trade :

*G. irnperialis. Linden.—*6'. princeps. Linden.—*G. Fyria^r-
fifinffl, Hort. Belongs under A. Oneof the smallest Ivs. measures
28in. longbylOin. at the broadest. Hasnot flowered yet, and the
genus is therefore xmcertain, R,H, 1898, p, 262. G.C. HI. 2.'i:258.

P.E. 10:886,— (J. SiJectdsa,Barb.-Eodr.

Jaked G. Smith, W. H. Taplin and W. M.

GEORGIA, HORTICULTURE IN. Pig. 900. The cli-

matology of Georgia is unique. Latitude and altitude
combine to exaggerate the four and one-half degrees
covered by the state from south to north into at least
ten, thereby embracing an extraordinary range of cli-

mate. In something less than 300 miles a transition is

effected from a subtropical to an almost boreal vege-
tation.

Proceeding northwestwardly from the coast, the coun-
try rises gradually until it culminates in the Blue Ridge,
the highest peaks of which (in Towns county, on the
Tennessee line) stand a little more than 5,000 feet high.
Intermediately may be found as varied a climate, and
consequently as extended a range of horticultural pro-
duction, as can be met with in a journey of a thousand
miles due north and south, in a region of normal eleva-
tion, such as the Mississippi valley.
Measurably the geology of the state corresponds with

its elevation and consequent climatology, and is not com-
plex except in the extreme northwestern portion. Two
formations—the tei-tiary and metamorphic—cover nine-
tenths of its area. The Sealslands, and coast for a short
distance inland, are alluvial or quarternary, and here
the vegetation is of a subtropical character— palmet-
toes and live-oaks on the islands and pines and ham-
mock growth inland, together with the citrus, flg and
olive families, where cultivated.

Slightly beyond the tide-water limit begins the vast
sweep of the pine forests, known locally as the "Wire-
grass Region," which extends inland some 160 miles, on
an average, covering nearly the whole of the tertiary for-

mation. A range of low sand hills, about 300 feet high,
extending diagonally across the state, separates the ter-

tiary and metamorphic regions. At its base the land has
attained an average altitude of less than 200 feet.
From the summit of this ridge or terrace, formerly the

primordial sea-beach, stretches the metamorphic region
—the red clay or cotton belt— rising gradually toward
the northwest until the Piedmont escarpment is reached
— another low hill range on the southern side of and
parallel to the Chattahoochee river valley. The height
of this escarpment varies from 1,000 to 1,500 feet. Be-
yond this are the Appalachian foothills and then the

Apple and cherry belt.

Peach and grape belt.

900, Georgia, to showr horticultural regions.

Pear and melon belt.

Fig and citrus belt.

mountains, in very irregular formation, their spurs ra-

diating in all directions.

In extreme northwest Georgia the surface dips in a
general way toward the Tennessee river valley (eleva-

tion 700 feet), interspersed, however, with a chaos of

mountains and coves, with a complex tangle of geologi-

cal formations, from lower Silurian to eocene.

The prevailing natural growth of the tertiary is yel-
low pine—that of the metamorphic region hard woods,
embracing nearly all of the North American species,

oak and hickory predominating.
All this has been a necessary preface to a division of

the state into separate horticultural areas, which cor-

respond in the main with its geological features, and
may be classified as follows :

Horticultural Areas : Corresponding Geological Divisions.

1. Fig and Citrus Belt Quarternary Formation
2. Pear and Melon Belt Tertiary Formation
3. Peach and G-bape Belt Metamorphic Formation
4. Apple and Cherry Belt Tennessee Dip

1. The Fig and Citrus Belt.— In this zone the citi-us

family does not thrive indigenously, nor is it planted for

commercial purposes. Yet oranges and lemons live and
bear unprotected, though latterly subject to injury from
frost. It is the home of the Ogeechee lime, and formerly

both indigo and the olive flourished on the Sea Islands,

but their culture has been for many years abandoned.
Pigs grow to perfection. About the ports— especially

Savannah— heavy trucking is followed for the northern
market— chiefly potatoes, strawberries, cabbages, celery,

tom.atoos, onions and peas.
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2. The Pear and Melon Belt. — The sandy soil of the
tertiary is especially adapted to the melon and the oriental
pear— the former over its entire area, the latter mainly
in the southern part. These form two of the leading
horticultural industries in this section. The Georgia
melon is estensirely shipped and widely known through-
out the continent. Zymotic blight has of late greatly
checked the pear industry, and discouraged the growers.
In isolated locations, wherever there exist well defined
elevations above the surrounding country— islands, pos-
sibly, of the tertiary sea, prematurely uplifted— they
have been converted into vast peach orchards of huu-
dreds of thousands of trees— in the Marshallville and
Fort Valley district {the birthplace of the Elberta)
running into millions.
Japan plums also thrive in the "Wiregrass," and are

now attaining considerable commercial importance.
Figs yield abundant crops throughout this zone. Most
of the Labrusca type of grapes and all of the J^stivalis
type succeed admirably in the elevated portions and are
beginning to be extensively cultivated; but the Scup-
pernong ( Vitls rotundlfolla) is the typical grape of the
section. The strawberry does only moderately well —
frequently summer-scalds. All blackberries thrive, but
raspberries are not generally successful.
But the "Wiregrass " is the home of the sweet potato.

Here the pumpkin yam and Georgia yam, attain their
highest perfection.

3. The Peach and G^-ape Belt. — It is an anomaly that
while the metamorphic region, with its red clay soil— es-

pecially on the Piedmont escarpment— is the home of
both the peach and the grape, most of the great com-
mercial orchards of the state are located in the "out-
cropping peach districts " of the tertiary. Cheaper lands
and earlier maturity are the cause. Yet naturally the
metamorphic region is peculiarly adapted to peach and
grape culture, and it was here that both attained their
first development in this state. More species of grapes
and a greater number of varieties of each species will
attain perfection in middle and Piedmont Georgia than
in any one region of America east of the Rockies—

a

sweeping assertion, but facts sustain it. Labruscas,
Vulpinas, ^stivales, Rotundifolias— all seem equally to
thrive ; but prices are poor, and grapes are everywhere
giving way to peaches, with apples on bottom lands,
although this is not an apple region.
Japan plums usually do not do so well as in the "Wire-

grass." Native plums are not profitable— even the Wild
Goose is unsatisfactory. Figs are uncertain, and in the
northern portion of the zone require winter protection.
Strawberries and blackberries are excellent, and raspber-
ries quite successful in the Piedmont area and northward.
Gooseberries and some currants do well in certain por-
tions of the mountains, but not south of the escarpment.

4. The Apple and Cherry ^e?^—Apples do not do
equally well throughout the entire division styled the
"Tennessee Dip." Yet in many localities, especially in
the mountain coves, they thrive as well as in western
N. Carolina or Vermont. This is notably the case in
Pickens, Gilmer, Murray and Fannin counties, which are
famous for their apples. Cherries, especially Morellos,
form a safe crop here, and, in general, most of the hor-
ticultural productions of a much higher latitude find a
place.

Insect and, fungous affections have to be combated in
all parts of Georgia, just as elsewhere (except in cer-
tain portions of the mountains, where neither are as yet
introduced). Growers are generally learning, however,
the value of the spray pump.
The San Jos^ and other scales have invaded the state,

especially in the southern portion, where some twenty-
odd counties report infestation. But they are being in-
telligently combated, for the most part, and it is hoped
that they will be steadily held in check.
The main trouble with the Georgia fruit-grower

(aside from pear blight and the premature blooming of
peaches) is the curculio. Thousands of dollars are an-
nually spent in "jarring" for this pest, but it still re-
mains a serious menace. hugh N. Starnes.

GEORGINA. A synonym of Dahlia, which still lives
in the form of "Georginen,'" the popular name of Dahlias
in Germany

4:

GERANIUM, FEATHER. See Chenopodium Botrys.

GERANIUM (Greek, crane; from the resemblance of
the fruit to a crane's bill). Geranihcece. Crane's-bill.
Generally herbaceous plants, usually caulescent : Ivs.

simple, alternate or opposite and much lobed, sometimes
almost radical : fls. regular; sepals 5, imbricated; petals
5; stamens 10, in two rows; anthers 10: seed when ripened
separated from the ovary and with its awn bent sinu-
ously. The genus Erodium, its nearest ally, has but the
inner row of stamens furnished with anthers and the
awn of the seed is bent spirally. The Geraniums of
common speech are classed in the genus Pelargonium,
having at the side of the pedicel a distinct narrow tube
and zygomorphic flowers. The genus Geranium has
over 150 species, found in the temperate zones particu-
larly of the northern hemispheres, very few in the
tropics. Valued for the border or rockery, and the roots
of some, as G. niaculatum, find use in medicine on ac-
count of their astringency. Thrive well in ordinary
garden soil, and are propagated by seeds and division of
roots.

The following is an alphabetical list of species and
varieties described below:

album, 17, 18, 19.

argenteum, 1.

Armenum, 4.

BackhousianiiTn, 4.

Balkanum, 21.

ciuereiim, 2.

collinum, 11.

Endressi, 5.

erianthum, 13.

flore pleno, 9.

Ibericum, 8.

incisTim, 13.

Lancastriense, i

Londesii, 11.

macrorrhizum,
raaeulatum, 14.

phceum, 10.

platypetalum, 8

plenum, 14.

pratense, 9.

Eiehardsoui, 20.

Robertianum, 3.

sangnineum, 6.

Sibiricum. 21.

sylvaticum, 21.

tuberosum. 21.

Wallichianum, 16.

A. Fls. red or pink.

B. Stature very dwarf.

1. arg6nteum, Linn. Silver-leaved Crane's-bill^
About 3 in. high : Ivs. almost radical, on long petioles,
5-7-parted, with 3-fid linear lobes, both surfaces hoary:
peduncles almost radical, 1- or 2-fld. : fls. large, pink,
with darker veins

;
petals emarginate. Middle of June to

Aug. Carnic Alps. B.M. 504. L.B.C. 10:948. -One of
the best for the rockery. Often acts as a biennial in
N. E.

2. cin^reum, Cav. Gray Crane's-bill. Like G, ar-
genteum, but 2-fld. and paler in color: Ivs. not as hoary
in appearance. June, July. Pyrenees.

3. Robertiinum, Linn. Herb Robert. Red Robin.
About 9 in. high : Ivs. thin, ovate-orbicular, 3-5-parted,
with 3-fid pinnatifid lobes: peduncles slender, 2-fld.:

fls. small, bright crimson. June to Oct. Amer., Eu.,
Asia and N. Afr. B.B. 2:341. — For the rockery, and de-
lights in a moist soil and some shade. Odor disa-
greeable.

BB. Stature 1 ft. or more.

4. Armenum, Boiss. {G. Backhousidnum, RegeH).
About 2% ft. high : Ivs. radical, upright, orbicular, with
5 deep lobes : fls. about 1}^ in. across, inclining to a dark
crimson. All season at irregular intervals. Armenia.
R.H. I89I, p. 350. —A very vigorous and floriferous spe-
cies. Sometimes growing 4 ft. high.

5. findressi, J. Gay. About 18 in. high : Ivs. opposite,
palmate, 5-lobed, upper ones 3-lobed, sex-rated : pe-
duncles axillary, 2-fld.: petals entire, fringed at base,
light rose, darker veined. Summer. Pyrenees. —Among
the best for the border, and useful for cutting.

6. sangTiineum, Linn. About 1% ft. high, with stem
occasionally forked, erect : Ivs. all petiolate, mostly 7-

parted, with 3-5-lobed linear lobules : peduncles long,
mostly 1-fld. : fls. very large, blood-red. June to Aug.
Eu. — One of the best species in cult.

Var. Lancastriense, Hort. A dwarfer form, smaller
and with less deeply lobed foliage. Fls. lighter in color,

veined purple.

7. macrorrhizum, Linn. A large-rooted species, about
13^ ft. high, with a stem suffruticose at base: Ivs.

smooth, round, basal ones 5-lobed, cauline 3-lobed,

toothed and often colored red : calyx inflated
;

petals
spatulate and blood-red in color. May to July. S. Eu.
B.M. 2420.
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AA. Fls. blue or violet.

8. IbSricum, Cav. Iberian Craije's-bill. Prom
1-1H ft. high : stem erect and leafless below, above di-

cbotomously branched, villous: Ivs. opposite, 5-7-parted,
with deeply cut lobes and toothed lobules : fls. 1 in.

across, in showy, open panicles, violet. July, Aug.
Iberia. B.M. 1386.

Var. platyp§talum
( G. platypitalum, Fisch. and Mey. )

.

Slightly shorter than the parent, with Ivs. less deeply
lobed and lobes less pointed : fls. deeper and richer in
color, and also larger.

9. pratSnse, Linn. Meadow Crane's-bill. About
2H ft. high, with an upright round stem ; Ivs. mostly
hand-shaped, with 7 lobes, each deeply cut : peduncles
mostly 2-fld., drooping after flowering : fls. large, blue;
petals entire. June, through Aug. Eu.— Var. Jlorepleno.
Not as tall as parent. Very numerous deep blue fls. in
clusters. June and July, and often again in fall.

901. Geranium maculatum (X M).

AAA. Fls. dark blue, almost black.

10. phseum, Linn. About 2 ft. high, with upright,
?hort-haired stem, glandular above : Ivs. 5-7-lobed and
deeply toothed : peduncles 1-2-fld. : petals spreading,
obovate, unequally notched and often with a small spur,

very dark blue, almost black, with white spot at base of

each petal. May, June. Cent, and western Eu.—A good
border plant.

aaaa. Fls. purple in various shades.

11. coUinum, Steph. (G. Londesii, Fisch.). Height
2-3 ft.: stem angular and slightly decumbent: Ivs. pal-

raately 5-parted, deeplj' divided and cut: petals entire,

purple, with a tinge of violet. June, July. Eastern Eu.

— One of the showiest in its season. Should be cut
back before seeding, to induce second bloom.

12. FrSmontii, Torr. About 1 ft. high, sometimes sub-
acaulescent : upper Ivs. 3-5-cleft, lower ones 7-cleft,
with 3-fid or incised lobes: fls. light purple. Rocky
Mts. Recently introduced. Blooms all summer.

13. incisum, Nutt. ((?. eridnthnm, Lind.). About 1 ft.

high, leafy branched ; Ivs. finely cut: pedicels conspicu-
ously glandular-pubescent: petals with stiff white hairs,
inner surface purple, about 1 in. wide. Ore.—A hardy
species well worth growing. Not perfectly hardy near
Boston.

14. maculitum, Linn. Wild or Spotted Crane's-
bill. Fig. 901. The common American species, about
IH-ft. high: stem angular: basal Ivs. long-petioled,
deeply 3-5-parted; stem-leaves opposite, shorter peti-
oled: peduncles 1-5, inflorescence often unbellate: fls.

1-1H in. broad, rose-purple
;

petals woolly at base.
June, July. N. Amer. G.W.F. 3. B.B. 2:341. -Showy
native species; should be more in cultivation. Grows
best in somewhat wet places. Var. planum, a double-
flowered variety of deeper color.

15. Bichardsoni, Fisch. & Trautv. About 1% ft. high:
Ivs. thin and terminal, lobe of the uppermost Ivs. longer
than the often greatly reduced lateral lobes : pedicels
conspicuously glandular pubescent: fls. large, reddish
purple; petals with long white hairs on inner surface.
Colo, and west. —Stems and young growth tinged with
red.

16. 'WallichiS.iium, D. Don. Of prostrate trailing
habit : stem and Ivs. covered with silky hairs : Ivs.

light green, 5-parted, with deeply toothed lobes : fls.

large, purple, borne sparingly all summer. Himalayas.
B.M. 2377. -For the rockery.

AAAAA. Fls. white.

17. Ib^ricum, var. album. A white-fld. var. of No. 8.

18. macul4tum, var. album. A white-fld. var. of No. 14.

19. prat^nse, var. album. A white-fld. var. of No. 9.

20. Richardsoni. This species (No. 15) in its native
habitat is usually white, mostly roseate-veined.

21. Sibiricum, Linn. Siberian Crane's-bill. A
slender, somewhat forked plant, villous, 1-2 ft. high;
Ivs. deeply 3-5-parted : pedimcles slender, usually 1-fld.

;

fls. very small, dingy white. June through Aug. Si-

beria, and naturalized near New York. B.B. 2:341.—
Another fonu under same name, with brick-red fls.,

said to be in cultivation.

G. -Balkdnum, Hort. A hardy plant, with fragrant foliage:
fls. on radical stems, 1 in. across, dark magenta. June.— (?. syl-
vdticum, IjiTin. About 2 ft. high, with a soft-haired, upright,
round stem: Ivs. 5-7-parted, lobes oblong, deeply toothed: fls.

purple or violet. June, July. The common wood Geranium of
Europe.— O. tuberosum, Linn. Tuberous-rooted. 9-15 in. high,
with stem at base naked: Ivs. many-lobed, linear and serrate:
pedicels 1-2-fld. : fls. large, violet. May. S. Eu.

G. N. Lauman.
GEBABSIA (after John Gerarde, 1545-1607, per-

haps the most popular of the herbalists). Serophularid-
cece. Hardy annual and perennial herbs, all American,
and mostly of the Atlantic states, with yellow or rosy
purple fls., in late summer and autumn, the latter color
rarely varying to white: Ivs. mainly opposite: calyx 5-

toothed or cleft; corolla bell- to funnel-shaped, broad
throated, 5-parted, the 2 posterior lobes often smaller
and more united; stamens commonly more or less hairy;
anthers more or less approximate in pairs : capsxile glo-

bose, 2-grooved : seeds usually angled, loose coated.
The first 3 species described below belong to a section

in which the roots are more or less parasitic. These
plants are therefore rather difficult to cultivate, and are

offered only by collectors. G. tennifoUa is offered by
one dealer, the seeds presumably gathered in European
gardens.

A. Fls. yelloiv.

B. Corolla pubescent outside : hiennial or annual.

Pedicularia, Linn. Pubescence partly glandular and
viscid, especially on the pedicels and calyx, while in the

next 2 species there is no glandular pubescence. Lvs.
1-2 in. long, all pinnatifid. N. Am.
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EB. Corolla ijlahrous outside : perennial.

C. Seiglit SS ft.

querciidlia, Pursh. Stem at first glaucous: lower Its.

3-5 in. long, 1-2-pinnatlfld : upper Ivs. often entire.

Dry woods, N. Am.
CG. SeigU 1-2 ft.

laevigata, Raf. Not glaucous : Irs. lK-4 in. long.

Oak barrens, etc., N. Am.

AA. Fls. rosy purple rarely varying to wliite.

B. Eeight 1 ft.

tenuiJdlia, Vahl. Height 1 ft. : branching, paniculate:

infior. racemose : Ivs. mostly narrowly linear: corolla

%iTL. long. Low or dry ground, N. Am.

BB. Height 2-3 ft.

lini!51ia, Nutt. Perennial: Ivs. erect, very narrowly
linear, 1 line wide: calyx teeth minute; corolla 1 in.

long. Low pine barrens, N. Am. Not cult., but said to

be a parent with Pentstemon pulehellus of G. hybrida,
Hort. Int. by Haage & Schmidt, 1899. The poor cut in

S.H. 2:485 seems nearer Pentstemon than Gerardia.
W. M.

GEEMANDEB. See Teucrium.

GESNEEIA (Conrad Gesner, Zurich, 1516-1565, cele-

brated naturalist, and considered to be the originator of

the idea of genus in taxonomy). Gesnerdcece. Some-
times written Gesnera. More than 50 herbs of tropical

America (chiefly Brazilian), with simple, opposite Its.

and showy tubular lis. in terminal short panicles or

fascicles. Calyx campanulate, 5-parted ; corolla long,

straight or curTed, more or less Tentricose, the base
often distinctly swollen or gibbous, the limb mostly
shallow-toothed and nearly regular or bilabiate; sta-

mens 4, didynamous (in pairs under the upper lip);

style 1, long
;

glands on the disk in the fl. Handsome
warmhouse plants (mostlj^ tuberous) allied to Achi-
menes. Gloxinia, Isoloma and Streptocarpus. Some of

the Gesnerias of the trade belong to Niegelia, which dif-

fers, amongst other things, in haTing an annular or

ringed disk rather than a disk of distinct glands.
L. H. B.

Gesnerias are tuberous bulbous, or rhizomatous
plants. They are natiTcs of tropical S. America and
Mexico, and all haTe aperiod of rest corresponding with
the dry season. The stems rise directly from the root-

stock. They are clothed with opposite, mostly heart-

shaped, sometimes OTate, leaTes. They are densely hir-

sute ; the hairs often are brightly tinted, giTing them a

sheen like the plumage of birds, so that they are quite

as much admired for their handsome foliaee as for the
flowers. The inflorescence is generally a branched
corymb, and the flowers are tubular-labiate, with the limb
rarely flattened, as in Achimenes. Gesnerias are not
nearly as popular as they once were, probably on ac-

count of the transitory character of their corollas, which
are continually falling, lasting but a day or two. The
roots must be "kept in a moderately warm place, such as

would suit Gloxinias. They should be kept in the pots
in which they haTe grown, and be watered about once a
week during the resting period. It is a mistake to sup-
pose the roots can be kept in dry sand and still retain
their Titality. When the roots show a tendency to send
up stems is the time to start them, picking out the ad-
vanced ones first. In this way a long season can be se-

cured. They need a light soil to start with, about ec^ual

parts leaf-soil, loam and sand, and should be placed in a
moderate temperature. Very little water will be required
until they are well started. If it is desired to increase
stock, smaller bulbs may be boxed off, and cuttings
made of surplus shoots. Seeds are produced rather
freely, and some good hybrids are in cultiTation. As
they adTance in growth, larger pots will be needed, and
a little stronger soil,— the mixture diTided into four
parts, adding well-decayed manure. They will take
abundance of water and some liquid manure when com-
ing into bloom. If neatly trained they make handsome
specimens. Their beautiful foliage is liable to be
spoiled by impurities or sediment in water, so that we
avoid OTerhead syringing, particularly as they dCTelop.
After blooming, a good light place should be glTcn, and

the plants watered until they show signs of going to

rest. As they are naturally an undergrowth, a light

shading will be beneficial in the hottest weather.

Cult, by T. D. Hatfield.

A. Zvs. green.

cardin&lis, Lem. {G.7nacrdnt7ia,'Kovt.). Stem 6-12 in.

high, stout and hairy : Ivs. large, cordate-ovate, cre-

nate-dentate, petioled : fls. red, tubular, hairy, slender
(2-3 in. long), the upper lip projecting and the lower
one almost wanting, borne in a terminal, more or less

flatcluster. Nativity unknown. Gn. 42:874.

—

G. Duvali,
Hort., is eTidently only a slender form of this species.

HSndersoni, Hort. Lts. velvety green : fls. 3 in. long,

brilliant scarlet, in a large truss. Probably of garden
origin.

longifl6ra, Hort., is a small-leaved species, with droop-
ing, long-tubed nicotiana-like white fls. Gn. 33:644.—
The botanical position of this plant is in doubt. It is

not the G. longiflora, HBK., which is purple-fid., nor
(?. longiflora, DC, which is Aehimenes longiflora. By
some it has been confounded with Isoloma longifoUum,
Decne.

AA. Lvs. riclily colored, at least underneath.

LSopoldi, Scheidw. Compact: stem erect from the
large, depressed tuber, thinly hairy: lvs. verticillate in

4's, broadly ovate-acuminate, more or less unequal at

base, dentate, green above and purple beneath : fls. long-
tubular, thinly hairy, the lobes nearly equal ; light scar-

let, in a rather loose, umbel-like cluster. Nativity not
recorded. P.S. 7:704-5. Gn. 53:1176.

Donkelaeri&na, Lem. (G. D6nkelarii, Sook.). Stem
often 2 ft. tall : Its. large, cordate-ovate, crenate, hairy,

green and purple-tinged abOTe and purple beneath : fls.

tubular-campanulate, the rounded lobes nearly equal,

dull red, 2 in. long, hanging from long pedicels in a
large panicle. Variable. Colombia. B.M. 5070. E.B.
21:97. F. 1853:241.

ExoniSnsis, Hort. Hybrid : lvs. velvety, with red and
purple hairs : fls. bright orange-red, in close clusters.

reEiilgens, Hort. Hybrid: lvs. cordate-oval, red-hairy:

fls. deep red or vermilion. — One of the best.

G. dnnaiarlna, Lind,, is a N,-egelia.— (J. GuatemaUnsis

,

Hort., "a free grower and bloomer. Us, orange," was once of-

fered bySaul.— tf.jasmmif^ora, Hort., "fls. of the purest white,
freely produced, beautiful," once offered by Saul.

—

G. oblbnga,
Hort., fls. orange, offered once by Saul.— (?. roM'tsta, Hort.,
"vermilion, beautifully spotted and tigered." offered once by
Saul.— G. zehrlna, Paxt,, see Njegelia. The Gesnerias are much
confused by hybridizing and breeding. £,_ jj_ g^

G£TJM (Greek, geiio, to have a taste ; referring to the
roots). Rosacea!. This genus includes some fine hardy
border and rock plants, some of which are valued for

their bright red fls.; some for their pure yellow fls.;

others for their long plumy fruits. Herbs, with a per-

ennial rhizome, sometimes stoloniferous : root-lvs.

crowded, odd-pinnate, the alternate lobes often smaller,

terminal ones largest ; stem-lvs. few, mostly of 3 Ifts.

or bract-like: fls. 1-2 in. across, solitary or corymbose.
More than 30 species, mostly in temperate and frigid

regions.
The plumy kinds are all contained in the subgenus

Sieversia. G. Chiloense is the best species, and in the
gardens is commonly seen in double forms, A gardener
writes that " inferior forms show scarcely any duplicity."

Geums are of easy culture, and are prop, by division or

seed. It is said that they hybridize freely if grown
together. The dwarf kinds are suited only to the rock-

ery. Correvon, of Geneva, Switz., writes that G. reptans

is one of the best of the rockery kinds, and needs full

sunlight. For G. triflorum he advises half exposure to

sun and a light, moist soil. G. rivale grows naturally in

marshy places.

A. Plumy Geitms: style in fruit long and plumose.

B. Fls. yellow.

c. Plants spreadiny iy runners.

rfiptans, Linn. Root-lvs. interruptedly pinnatifid :

upper lvs. 3-lobed : fls. erect
;

petals obcordate. En.
Gn. 45:956. —The purple styles are pretty.
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CO. Plants not spreading iy runners

,

D. R oot-lvs, pinnatifid.

mont^num, Linn. CaljTC lobes entire, while those of

reptans are often 3-cut at apex. S. Eu. G.C. II. 13:425.

Gn. 45, p. 285.

DD. Boot-lvs. kidney-shaped.

radi^tum, Michx. Very hirsute. Root-lvs. 2-5 in.

broad : stem 1-5-fld. : bractlets minute. Mountains of

N. C.-Int. by H. P. Kelsey.

BB. Fls. iriglit red, unmixed with yellow.

0. Lateral lobes of Ivs. minute.

coccineum, Sibth. & Sm., not Hort. "Stem-lvs. 3-

lobed : root-lvs. lyrate, the terminal lobe largest, cor-

date-reniform: fls. erect. Mt. Olympus in Bithynia."
The above is an exact translation of the entire descrip-

tion given by Sibthorp and Smith, Flora Grteea, t. 485.—
The chances are that all the plants in the trade under
this name are really G. Ghiloense.

CO. Lateral lohes of Ivs. 1 in. long.

Cliilo6nse, Balb. (G. cdceineum, Hort., not Balb.).
"Stem-lvs. 3-parted, laciniate; root-lvs. interruptedly
lyrate, pilose: terminal lobe rotund, somewhat 3-lobed,

crenate: fls. panicled: carpels villous." The above is a

literal translation of B.B. 16 : 1348, where the terminal lobe

is shown to be 2% in. each way. Chile. B.R. 13:1088,

and under 1099. L. B.C. 16:1527. Gn. 14:156 ; 45, p.

284. R.H. 1890, p. 305, and 1881, p. 309, all erroneously
as G. coccineum.

Var. mini&tum, D.K.
(
G. miniAtum, Robt. Parker) , has

fls. about 2 shades lighter in color. A robust form grow-
ing 2-3 ft. high, easily prop., and fls. from Apr. to end
of July. Gn. 38:772, where it is supposed to be a hybrid
of G. CJuloense, var. grandifloruyyi x G. aureum, which
is a rubust many fid. form of G. montanum, or else of

G. Ghiloense x G. urltanum.

Var. grandiildrum, D.K., is an improved form. "The
double-fld. form of this seems to be a more general
favorite, the blooms la.sting longer, though I think they
lack the elegance of those of the simple form. They
begin to expand soon after May and are produced until

Oct." D.K., in Gn. 3S, p. 299.

BBB. Fls. chiefly dull red, mixed with yellow.

triflorum, Pursh. Low, softly hairy : Ifts. very numer-
ous and crowded, deeply cut: fls. 3 or more on long
peduncles ; calyx purple, as long as the petals. Coulter
says the petals are erect. Arctic Am. L.B.C. 17:1609.

"Fruit showy all summer." Woolson.

AA. Not long and plumy in fruit.

B. Style jointed and bent in the middle.

0. JFls. purplish orange.

rivale, Linn. Root-lvs. lyrate; stem-lvs. few, with 3
lobes or Ifts. : calyx brownish purple

;
petals purplish

orange. N. temp, regions. Var. album is a.lso sold.

CO. Fls. golden yellow.

maoropliyllum, Willd. Eastern plant, which P. W. Bar-
clay says is offered by collectors, and prefers a moist,
sunny place. B.B. 2:221.

EB. Style not jointed, straight.

E6ssii, Seringe. Slightly pubescent above : scape 1-3-

fld.: styles glabrous. Colo., arctic regions.— Fls. large,

bright yellow.

G. atrococcineum, Hort., may be a typographical error for Gr.

atrosanguineum.— O. atrosanguineimi , Hort,, is presumably a
form of G. Ghiloense, with darker lis. than the type, and sold
mostly, if not entirely, in its double condition.— G. Japonicum,
Thunb., is sold, but little known. St. flexuose, hirsute: Ivs.

3-5-lobed. hirsute: fls. erect, yellow: petals as long as the calyx:
fr. hirsute, awned, recui-ved. Japan. Y\r, JI,

GEVUiNA (from the Chilean name). Also written
Guevina. Protedcem. One species, G. Avellina, Molina
{Syn., Quddria heterophy lla , Ruiz &Pav.). Chilean
Not. Chile Hazel. An evergreen tree, with large,

alternate pinnate, dark green, glossy Ivs. and white,
hermaphrodite fls. in long, axillary racemes. Fruit about
the size of a cherry, coral red when ripe, the seed hav-

ing a pleasant flavored kernel, resembling the hazel in
taste and largely used by the Chileans. Sparingly
grown in California. Prop, by seeds or by green cut-
tings under glass.

-^v. a. Taylor.

GHERKIN. A small Cucumber. The Burr or West
Indian Gherl^in is Cucumis Anguria.

GIBB, CHARLES, Canadian horticulturist, and au-
thor of important works on Russian fruits and other
hardy trees, was born at Montreal June 29, 1842, and
died at Cairo, Egypt, March 8, 1890, while returning
from a collecting trip in China and Japan. In 1872 he
brought to Montreal the first canned fruit exhibited in
Canada. His farm at Abbotsford, Province of Quebec,
contained the best collection of hardy fruits, trees and
ornamental shrubs in Canada. His trip to Russia in
1882 with Prof. J. L. Budd, the subsequent importations,
his second trip to Russia, and his various publications
on hard}' trees make part of a chapter of great interest
and significance in the history of American horticulture.
His travels were extensive. His chief works are "Orna-
mental and Timber Trees not Natives of the Province of
Quebec" (a comprehensive list of species of possible
value for Canada), "Report on Russian Fruits," "Hasty
Notes on the Trees and Shrubs of Northern Europe,"
"Russian Apples Imported by the Department of Agri-
culture, Washington, in 1870" (an elaborate comparison
of Russian opinions and American experience), "No-
menclature of the Russian Apples," "Of Translating and
Rendering into Euphonious English Llnpronounceable
Russian Names, also Throwing Out Synonyms," and
"Fruits for the Cold North." For a fuller account, with
portrait, see Annals of Horticulture, 1890, 287-290.

W. M.
GIDEON, PETER M., pioneer pomologist of the

northern Mississippi states, 1818-1899, resided since
1853 on Lake Minnetonka, Minnesota, and devoted his
efforts to the production of apples of sufScient hardiness
to withstand the climate. He was born in Ohio. He af-

terwards lived in Illinois. From boj'hood he seems to
have been possessed of the idea to raise seedling fruits.

He was one of those rare individuals who sets a distinct
ideal and strives for it throughout a lifetime in spite of
every adversity. These are persons of strong and un-
compromising wills. They often antagonize their fel-

lows; but their works are usually beneficent. Gideon
conceived that the amalgamation of the Siberian crab
and the common apple would give the perfect apple for
the Northwest. His seedlings were numerous. Several
of them have been named and disseminated, and are of
value. But his greatest achievement, the Wealthy ap-
ple, was of pure Pyrus Mains stock. This variety is

now one of the standard apples of his geographical re-

gion, and it is gaining favor elsewhere. It is a boon to
the ISTorthwest. Even when in poverty, it is said that
Mr. Gideon spent his last dollar to buy the seeds from
which this apple came. He was instrumental in distrib-

uting 10,000 apple seedlings in Minnesota, and some of
these are now attracting attention. His work was wholly
empirical, yet he did so much and continued his work
for so long a time that the results have contributed to

the knowledge of plant-breeding. Probably no other
American has labored so long and devotedly for the at-

tainment of a specific ideal in the apple. Portrait and
eulogies will be found in The Minnesota Horticulturist,
Jan., 1900. l. h. B.

GlLIA (Philipp .Salvador Gil, Spanish botanist of the
latter half of the eighteenth century, collaborator with
Xaurez). Polcmonidcea? . American herbs, mostly of
western North America, of nearly 100 species, as the
genus is now understood by most botanists. Fls. small,
of many colors, the corolla funnel-form to bell-shape or
sometimes salver-form, 5-lobed ; stamens 5, inserted
near the base of the corolla tube, the filaments usually
naked: ovary 3-loculed, with axile placentas, the stigmas
3 (or sometimes 2). Gilia is a very polymorphic genus,
into which Gray now (Syn. Fl. 2, pt. 1, suppl.) throws
Collomia, Linanthus, Leptosiphon, Leptodactylon,
Navarretia, Hugelia, Ipomopsis, Fenzlia. In this con-
ception, Gilia is defined as follows : "Pis. naked, not in-
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volucellate ; calyx partly herbaceous, scarious below
the sinuses; lobes narrow and acute; corolla salver-

form or funnel-form to campanulate or almost rotate ;

902. Gilia grandiflora (X 54)-

filaments not bearded at base : seeds wingless : herbs,
or a few suffruticose."

Several of the Gilias are popiilar garden annuals or

biennials (a few perennial). They are of the easiest

culture, being vigorous, hardy and floriferous. They
are mostly dwarfish, and are excellent for low masses,
edgings or rockeries. Seeds may be sown where the
plants are to grow. Any good soil will suit thera.

Following are the names in the American trade:

achilleEefolia, 8.

aggregata, 11.

alba. 6. 13. 16.

androsacea, 14.

aurantiaca, 10.

aureus, 15.

capitata, 6.

carmineus, 15.

coccinea, 2.

CoUomia, 1, 2.

eongesta, 4.

coronopifolia, 10.

debilis. 5.

densitlora, 13.

dlanthiflora, 16.

dianthoides, 16.

elegans, 10, 11.

Fenzlia, 16.

granditiora, 1.

hybHdits, 15.

Ipomopsis, 10, 11.

laciniata, 7.

Leptosipkon, 13, 14,

liniflora, 12.

linifoUa. 12.

micraiitlia, 15.

minima, 3.

Navarretia, 3.

nivalis, 9,

rosea, 9. 15.

sanguinea, 10.

speciosa, 16.

tricolor, 9.

[15.

A. Lvs. vormally alternate, entire or pinnately cut or
divided {loiver Ivs. sometimes op2)osite),

B. JFls. in dense heads, which are subtended hy leafy

involucres

.

C. Foliage entire or at least not much parted.

1. grandifldra, Gray {Colldmia gi-andifldra, Dougl.).
Fig. 902. Erect, with minutely pubescent reddish stems,
1-2 ft. high: Ivs. linear-lanceolate or oblong, narrowed
below but scarcely petioled, entire, acute: fis. many, in

dense terminal heads, bufp or salmon color, redder in-

side, 1 in. long. Plains, W. of Rocky Mts. B.M. 2894.

B.R. 14:1174. — This and the next are interesting an-
nuals. Useful as bee plants.

2. coccinea, Gray [Colldmia coccinea, Lehm.). More
slender: stems not red: Ivs. narrower (mostly linear),

somewhat cut at the ends: fls. smaller, slender-tubed,
yellow or buff outside and brick-red inside. Chile. B.R.
19:1622.

cc. Foliage jyinnately parted or compound.

3. minima, Gray (iYftrarreiea mmfwa. Nutt.). Dwarf
and tufted (3 in. or less high), nearly glabrous : Ivs.

needle-like, pinnately parted : fls. white, the corolla

scarcely exceeding the white-hairy calyx. In arid dis-

tricts, Dak. W.

4. cong^sta, Hook. A foot or less high, erect or
spreading, tufted : Ivs. mostly 3-7-divJded into linear
divisions: corolla white, the oval lobes nearly as long as
the tube: calyx teeth long-pointed, nearly equaling the
corolla. A small-fid. species growing from Wyo. W.

BB. Fls. not in close heads, hut more or less scattered :

or if capitate, the heads not leafy-subtended.

c. Plant perennial: seed only 1 in a locule : fls.

small.

5. debilis, Wats. Two in. or less high : Ivs. oblong,
entire or 2-3-lobed, petioled: fls. solitary and nearly ses-

sile, the purple corolla % in. long, the tube exceeding
the calyx. S. Utah.— Offered by collectors.

cc. Plant annual: seeds more than 1 to the locule:
corolla distinctly tubular, but relatively small.

D. Inflorescence capitate.

6. capitata, Dougl. Fig. 903. Plant 18 in. to 2K ft.

tall, the stems long and nearly straight between joints :

fls. about Kin. long, in dense, nearly globular heads,
which terminate long, naked stems; corolla lobes lanee-
linear, acute : Ivs. cut into very unequal linear lobes.

Calif, and Ore. B.M. 2698. B.R. 14: 1170. -An old fa-

vorite. There is a white form (var. alba). There is

also a var. major.

7. laciniata, Ruiz & Pav. Much like the last in

botanical characters, and possibly a form of it ; lower
and much more slender, the leaf-divisions mostly very
narrow (usually almost thread-like), the heads smaller
or the fls. sometimes even scattered. Chile.— The fine

foliage and compact habit make this species an excellent
garden plant.

DD. Inflorescence mixed, capitate on themain branches,
scattered on the others.

8. achilleaefolia, Benth. Fig. 904. Stout (2-3 ft.) and
very branchy and bushy, the early main branches ter-

minating in large, dense heads, but the later, finer

growth bearing scattered fls. : Ivs. small, with short,

linear lobes or teeth: fls. large, violet or purple-blue,

903. Flower of Gilia capitata. 904. Gilia acbillesefoliao

(X2.) (XM.)
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tlie corolla lobes oblong or obovate : capsules large.
W. Calif. B.M. 59.39 (showing only capitate inflores-
cence).—An old garden plant. Pis. vary to white and
rose.

tricolor.

Natural size.

DDD. Inflorescence scattered or loosely cymulose.

9. tricolor, Benth. Fig. 905. A very diffnse, twiggy
grower, 2-2}^ ft. high, sparsely pubescent: Ivs. few on
the full grown plant, small, with many short, very nar-
row or needle-shaped divisions : fls. comparatively
large {'Hin. long or nearly so), nearly or quite bell-
shaped, the corolla 2-3 times the length of the calyx

;

color of the roundish lobes violet and passing to whitish
at the base, of the throat brown-purple and of the tube
yellow. W.Calif. B.M. 346.3. B.R. 20:170i.-One of
the commonest of garden annuals. There is a white
form {6. nivdlis, Hort. ) and a rose-colored form {G.
rdsea, Hort.). Thrives with the least care, and is al-

ways a profuse bloomer.

CCC. Plant biennial: seeds few or many in each locule:
fls. large axid long-tubular, red {running into
white forms), the corolla very much surpassing
the subulate calyx lobes, (tpomopsis.)

10. coronopifdiia, Pers. {Ipom6psis ilegans, Poir.
I. aurantlaca and /. sanguinea, Hort.). Standing
Cypress. Stem strict and unbranched, sometimes 6 ft.

high, very leafy : Ivs. pinnate, the divisions needle-like
and about 1 in. long: fls. many, IK in. long, long-trum-
pet-shape, borne along the sides of the summit of the
stem, the calyx inconspicuous amongst the short bract-
lvs.,the corolla scarlet or pink-red and dotted and yel-
lowish within, varying to orange, its lobes obtuse or
nearly so and flaring. In dry soil, S. Car., south and

west. B.R. 20:1691. — Common old garden plant, and
worthy. Fls. scentless.

11. aggreg&ta, Spreng. (Ipomdpsis ilegans, Lindl.).
Differs in mostly shorter stature and more slender
habit, with redder (sometimes white) fragrant fls., with
acute and reflexing corolla lobes. Neb., south and west.
B.R. 15: 1281. -Probably not in cult. The fls. are flery

scarlet or sometimes nearly white. A very showy
biennial.

AA. Lvs. opposite, entire, or, if alternate (as in No.
12) palmately parted.

B. Foliage very fine, the lvs. cut into thread-like or
linear divisions.

c. Corolla rotate-bell-shape, with a short, flaring tube.

12. linifldra, Benth. (ff. hni«Z»a, Hort.). Pig. 906. Ten
to 20 in. high, difliuse and branchy : lower lvs. mostly
opposite, but the upper alternate, all palmately divided
to the base in needle-like or spurrey-like divisions: fis.

rather large for the size of the plant, the corolla white
or blush, nearly rotate, the thin lobes obtuse. Calif.
B.M. 5895. —A useful tufty garden annual. The name
Uniflora is meant to designate the resemblance of the
fls. to those of I/inuni tenulfolium. ; Vjut some catalogue
maker, evidently thinking that the name meant linear-
flowered, and was therefore inappropriate or an error,
has changed the name to G. Unifolia, under whichname
it is known in the trade.

CO. Corolla salver-form, u-ilh a filiform and elongated
tube (Ijeptosiphon).

13. densiildra, Benth. (Lepto siphon densiflbrus,
Benth.). Erect or even strict, 1-2 ft., hairy: lvs. with
many filiform somewhat rigid divisions: lis. in rather
close heads, lilac or white, %~% in. long; tube of the
corolla scarcely longer than the leaves; lobes of the co-
rolla spreading, obtuse, often dentate, nearly or quite as
long as the tube. Calif. B.M. 3578. B.R. 20:1725.—
Common garden annual. The white-fld. form is known
as var. alba, Hort.

14. audros&cea, Steud. (Leptoslphon andros&ceus,
Benth.). Much like the last, but the tube very slender
and much esserted beyond the calyx and leaves : fls. 1

in. long, pink, lilac or white, in rather close heads, the
corolla lobes ovate-acute and entire, much shorter than
the tube, 12-18 in. Calif. B.M. 3491. B.R. 20:1710.

15. micrAntha, Steud. Pig. 907. Tufted, 8 in. or less

high, the stems most leafy near the top: lvs. short, fas-

cicled: fls. with an exceedingly slender thread-like tube
which is 1-13^ in. long, and projecting prominently
above the upper fascicles of lvs., the corolla lobes
spreading and obtuse ; color range very wide,—from
purple to lilac, red, yellow and white. Calif.—A popu-
lar and important bedding plant. Forms of it are known
as Leptosiphon atiretis, carmineus, hybridus, and ro-

sens.

906. Gilia linifIora(X?'3). 907. Gilia micrantha (XK).

BE. Foliage of entire (but narrotv) lvs.

16. diantholdes, Endl. (Finzlia dianthifldra, Benth.).
Fig. 908. Tufted, 6 in. or less high: lvs. narrowly lin-

ear, opposite : fls. 1-lK in. long, lilac or purple, with
yellowish throat, the flat-spreading lobes denticulate or
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908. Gilia dianthoides.

The Fenzlia of gardens.

nearly fringed. S.Calif. B.M. 4876. R.H. 1865:10.-
A choice little annual, excellent for edgings and rock-
work, bearing a profusion of pink-like fls. The fls.

sometimes vary to white
(Fenzlia aUm,Ilort. ). A
large-fld. form is called
C. speciosa. l^ jj_ g_

GILL. JYepefa Gle-
cJioma.

GILLENIA {a German
physician of the seven-
teenth century, Arnoldus
Gillenius). Hosdcea;. Two
EastAmerican perennial
herbs, with 3 - foliolate

nearly sessile Ivs. and
5 long white or rose-tinged narrow petals, which are
more or less unequal, 10-20 included stamens, 5-toothed
calyx, and 5 2-4-seeded pods: fls. many in loose, termi-
nal clusters in summer. To this genus Britton has
recently given the name PortercuitJnts {Porter^s flower^
in honor of Dr. T. C. Porter), because Adanson had
earlier made a genus Gillena. The species are G. trifoli-

S,ta, Moench (Bowman's Root), in rich woods from N.
Y. to Ga. (Mn. 8:129. B.BI. 489), and G. stipuUcea,
Nutt. (American Ipecac), with a more southern range.
The former has ovate-oblong serrate leaflets and small,
mostly entire stipules: the latter has lanceolate deeply
incised leaflets and leafy incised stipules, and is more
pubescent. Gillenias are excellent, graceful plants for
the mixed or hardy border. They are hardy and of easy
culture in any good soil. 2~i ft. tall. They propagate by
seed and division. L^ jj^ B_

GILLYFLOWER down to Shakespeare's time usually
referred to what we now call the carnation, Dianthus
Caryopliyllns, also known as clove pink. Since Shake-

GfH'KGO( Chinese name). Coni ferce, trihe Tdxece. One
tree, with wedge-shaped Ivs., fls. small and mostly
dioecious. Pistillate fl. solitary, the single naked ovule
ripening into a dnipe. Staminate fls. in slender, loose
catkins.

909. Ginkgo.

speare's time Gilliflower has usually meant either wall-
flowers or stocks, as explained under Cherianthus and
Matihiola.

GINGER. Zingiber officinale. "Wild Ginger. Asa-
rum Canadense.

910. Ginkgo fruit and seed. Natural size.

biloba, Linn. {Salishuria adiantifdlia, Smith).
Ginkgo. Maidenhair Tree. KewTree. Figs. 909, 910.
A tall, sparsely branched, usually slender tree, attain-
ing a height of 60-80 ft. : Ivs. 3-5, clustered, fan-
shaped, divided at summit, with thickened margin,
striated on both sides with numerous parallel veins: fls.

dicecious; male catkins slender, stalked; females on
long footstalks, in pairs, of which one usually aborts:
fruit a drupe, consisting of an acrid, foul-smelling pulp
surrounding a smooth, angular oval, cream-colored, thin-
shelled, sweet-kerneled nut. Northern China. F.S.
10, p. 119. G.C. 111.5:205,269. G.F. 1:175. A.G. 12:268.
Gng. 6:194.
Introduced to America early in the century, and gen-

erallj-- successful on good soil in the eastern states as
far north as eastern Massachusetts and central Michi-
gan and along the St. Lawrence river in parts of
Canada. Of special value for solitary planting to secure
picturesque effects. Considerably planted in Washing-
ton, D.C., where it is growing in esteem as a street tree
because of its upright habit and freedom from insect
injurj"". Easily propagated from seed, stratified in au-
tumn ; varieties by budding and grafting. Several
horticultural forms are recognized, including hiciniafa,
pendula and variegata.
The foul odor of the ripe fruits, which continue to

mature and drop during a period of some weeks, con-
stitutes the chief objection to the species as a street

tree, or near dwellings, and suggests the advisability of
propagating from staminate trees by grafting or bud-
ding, for planting in such locations. The kernels, which
have a sweetish, slightly resinous flavor, are highly
esteemed for food in China and Japan, and are gathered
from fruiting trees in Washington for such use by
Chinese laundrymen.
The word Ginkgo seems to be pronounced with a hard

initial G in the orient, but in English a soft G should
be used. The name is often spelled Gingko, but the
other spelling is preferable because Linnseus spelled it

so in the generic name. -^y^ ^^ Taylor.

GINSENG (P&nax guinquefdlmmf Itmn. P. Ginseng,
Meyer. Ardlia qttinqiiefdlia, Decne. & Planch.) is to

the Chinese more than quinine or any other drug is to

Americans. As its name Panax implies, it is a pana-
cea, being employed for all the ills that flesh is heir to.

Though credited with stimulating, aromatic, alterative,
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carminative and tonic properties, the root is with, us
seldom used except as a demulcent. The reverence in

which it is held, and the high price that it commands in

China, led to extensive search for a substitute, which
resulted in the discovery in 1710 of American Ginseng,
Panax quinquefolium, near Montreal, Canada. This
root was favorably received by the Chinese, and soon
became an important article of export. During the past
40 years the price of American Ginseng has advanced
nearly 700 per cent, but owing to the energetic hunt for
the root, to the destruction of forests and to the gather-
ing of plants at improper times, the wild supply has
greatly decreased. With the advancing prices and the
diminishing supply came experiments in Ginseng culti-

vation, most of which failed through ignorance of the
plant's peculiarities. The seed ripens in Sept. If dry it

will not germinate until the second year, but if fresh and
properly kept nearly all the seeds will germinate the first

season. The soil must be a light, friable loam, free from
stones, etc., rich in humus and well drained; the plants
must be well supplied with shade and moisture. Culti-

vated Ginseng already commands a considerably higher
price than the wild root, and, though no returns can be
expected from a plantation until it is 3 or 4 years old, the
industry is found to be profitable by the men that have
given it careful attention.

Ginseng beds can be located in orchards, gardens, or
woods, where the roots may remain without danger of

deterioration for several years after they first attain

marketable size. The roots are so valuable that they
are likely to be stolen, and beds should, therefore, be
placed where they can be guarded.

jyj^ q._ Kains.

For further information on Ginseng, send to Div. of
Publications, Dept. of Agriculture, Washington, D. C,
for Bulletin No. 16 of the Div. of Botany, revised by
M. G. Kalns in 1898, or consult Kains' Ginseng, its cult.,

etc., Orange Judd Co., 1899. -^^ jH;^

GLADIOLUS (diminutive of Latin gJadius, a sword,
froui theshapeof the Ivs.of the first-described species).
Iriddcece. Gladioli are amongst the most popular of all

garden plants, and particularly of the class known as
summer-flowering bulbs, ranking in popularity with
cannas, dahlias, lilies and iris, and having probably
no other rivals. They are also the most important, com-
mercially, of all the "Cape bulbs."
About 140 species of cornious herbs, which bear lily-

form fls. in spikes at the summit of a scape. Fl. more
or less tubular, the tube usually funnel-shaped (enlarg-
ing upwards); segments 6, more or less unequal,
strongly narrowed or even clawed at the base, the upper
ones often hooded or roofed over the opening or mouth
of the flower; stamens 3, inserted on the tube; stigmas
3, on a long style : ovary 3-loculed. Fig. 911. JVIonogr.

by Baker, Irid'e^.pp. 198-229 (1892).
About 15 of the species are natives of Eiirope and

western Asia. A few have been discovered on the moun-
tains of tropical Africa. The larger part of the species
are South African, however (Cape Colony and Natal),
and of these species the habitat is not mentioned in the
following synopsis. The Europe-Asian species are little

cultivated in this country. Some of them are hardy.
The S. African species, variously hybridized, have
given rise to the numerous and excellent garden strains.

There are semi-double forms. l_ jj_ 3_

I. THE CULTURE OF GLADIOLI.

A. From the amateur^ s point of vieiv.

The essentials of Gladiolus culture can be told in a
sentence: the corms should be planted as early in
spring as the soil can be fitted ; they flower the same
season in July and August, and can be stored over win-
ter in any cool, dry cellar that will keep potatoes. Late
spring frosts do not penetrate the soil deep enough to
hurt the early planted corms. The blooming season can
be easily prolonged until frost by successive plantings
from April to July 4. The flowers are excellent for
cutting, and last a week in water. Some varieties need
staking, but stakes are objectionable on general princi-
ples, even when neat and slender. Seedlings are easily
raised, and the process is described in tlie next para-
graph. Gladioli are easily forced to flower in Novem-

ber and December, as the corms can be kept dormant by
the simplest kind of cold storage. It is common for
florists to hold some corms in a cool place until August;
then plant them in boxes of rich soil 4-5 in. deep, and
keep the boxes outdoors until frost. After frost-time
the corms are brought into a cool greenhouse, where they
flower within two months. New corms form above the
old one, and bloom the next season (Pig. 912). Cormels
or "spawn'' also form on offshoots: these bloom in two
or three years. l^ g^ g^

AA. From the commereial point of view.

The culture of Gladioli is very easy, and can be con-
ducted under nearly any of the conditions suitable for
potatoes. Gladioli succeed best in a sandy loam which
is retentive of moisture. For successful commercial
culture it is essential that such soil conditions are ob-
tainable. Planting should be commenced as early in the
spring as the proper working of the soil will permit.
Such preparation of the soil as puts it in a loose, friable
condition will answer. Probably the ideal soil is a sod,
fall plowed and then most thoroughly worked in the
spring. Strong, fresh stable manure should be avoided.
If soil is not sufficiently rich in plant-food it is best to
use all strong manures on a previous season's crop of
some other kind. Any complete fertilizer is beneficial
when thoroughly worked through the soil, at the rate of
600 to 1,000 pounds per acre. The ground being pre-
pared, it should be furrowed 4 in. deep and from 24 to 3G
in. apart, according to method of cultivation. If fine,

round bulbs are to be grown, and the stock for planting
exceeds 1% in. in diameter, it will be necessary to place
the bulbs right side up in the furrow by hand, either in

single or double rows 2 in. apart. Bulbs of lesser size

can be scattered as evenly as possible along the furrow,
with an average of 10 or 12 to the foot of furrow. Clean
culture throughout the growing season is essential.
Cutting the spike of flowers is a help to increasing the
size of the bulbs. Four months is sufficient for the
growth and maturity of the bulb. To harvest, loosen the
soil and lift the bulbs by their tops, and lay on the
ground to dry off and ripen. Should weather permit

Parts of a Gladiolus flower.

they can be entirely ripened out of doors. Cut the tops

oft close to the bulb, pulling off the old bulbs and roots,

and place in thin layers in crates and store in a cool,

dry place. If circiunstances require, the tops can be
trimmed off at once on lifting, and the bulbs taken under
cover for cleaning and drying.

Gladioli are increased in three ways : (1) by natural

division from the parent corm; (2) by seed; (3) by the
small corms growing at the base of the new corm.
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In the first method all that is necessary is to separate

the corms growing from the original, either when clean-

ing in the fall or before planting in the spring.

When seeds are sown, the seedlings should all pro-

duce corms of flowering size in 3 years. Seed should be
planted very early in the open ground on rich, sandy
soil and not allowed to suffer in the least for lack of

912. Gladiolus corm growing above the old one.

Also sliows cormels.

moisture. At the end of the first season's growth the
corms of the seedlings will be the size of peas, and can
be stored under the same conditions as large corms.
The second season plant the corms as if they were gar-
den peas. Some will bloom the second year, and all

should bloom the next.
Increasing stock by the small corms or bulblets is the

most common method, and the one by which a variety
is perpetuated. The small corm is but a cutting or eye,
and can be stored in bags, boxes or other suitable re-

ceptacles and kept from frost. It is a help to sprouting
if the corms are not allowed to dry out during the pe-
riod of rest. They should be planted like 1-year seed-
lings, making blooming bulbs the first and second year.

E. H. CUSHMAN.

AAA. From the American hybridizer^ s jjoint of vieiv.

The garden evolution of Gladioli in general is ex-
plained at length below. The writer has been asked to
present the American share in this interesting history.
Some ten years ago, when the writer began, under the
inspiration of Luther Burbank, his own work in hy-
bridization, the best American-grown stock available
was the Hallock collection of some 400 named varieties
of Gandavensis and about 100 of the earlier Leraoine
hybrids, all of European origin. After trial, the writer
placed them all in mixtures.
About this time Luther Burbank began to offer a few

named varieties, but shortly afterwards sold his whole
stock, the collection being now in the writer's hands.
This collection, in the opinion of the writer, is the best
strain of Gandavensis. The varieties were largely of
variegated types, with many of unique markings and
peculiar form. Burbank had given particular attention
to varieties calculated to withstand the hot, dry winds
of California, and had originated several with specially
stiff petals, quite distinct from the ordinary types. The
peculiarity of the flowers blooming around the spike
like the hyacinth was also his contribution. All of his
varieties are now grown iu mixture by the writer with
the exception of a white variety, which promises to be
distinct and valuable for some time to come. However,
the vitality of Burbank's strain is remarkable, and in
the opinion of the writer it is greater than that of all
the other strains of so-called American hybrids which
constitute the principal stocks of commerce on this
continent.

The latter strains have probably been largely pro-
duced from self-fertilized seed of European and Ameri-
can varieties, themselves the product of natural selec-

tion, thus carrying to their progeny the objection of a
weak and degenerate parentage.
The work of Dr. Van Fleet, of New Jersey, was car-

ried on more for scientific than commercial results, and
reaped a deserved success. However, the writer has
found that the offspring of a pure species is less stable

than that of well-balanced cross-bred varieties, the
former system handing down few varieties of perma-
nent commercial value, though they are in themselves
valuable as parents for the foundation of new strains.

The best work of a semi-professional character, in the
opinion of the writer, has been done by T. S. Moore, of
Indiana, who has spared no trouble or expense in pro-
curing choice material upon which to build, and with
satisfactory results. As to G. cruentus (a strain of
reds), the writer thinks that little is to be gained by its

use, as we have too many reds already. Its roots tend
in this climate to early and rapid degeneration.
The writer believes that the beauty of the individual

fiower is the highest ideal, though vigor of plant and
vitality of variety are also necessar5\ He regards the
Gladiolus as a cut-flower rather than a garden plant, and
believes higher satisfaction is gotten from cutting the
spike when the first bud opens than from leaving the
flowers to open outdoors.
A new strain of great interest is composed of the hy-

brids of the G. Papilio, var. major, a most interesting
species in which the under color, a unique shade of blue,
is overlaid with dull terra-cotta. In seedlings raised by
the writer these colors have separated, producing the
most beautiful heliotrope and clematis blues and rich
velvety purples, colors quite unknown in the older sec-

tions.

Another strain likely to be presented soon is the prod-
uct of the old species G. draeocephalus. The flowers
of the hybrids are covered with minute dots similar to

those of the species. The species and its hybrids have
exceptional vigor and vitality.

Gladioli are most adaptable to all soils, providing
reasonable assistance is given. Clean, sandy loam is

preferable, fertilized at least every other autumn with
well-i*otted manure, which is carefully covered below the
depth of planting. Before spading or plowing the
ground it is well to dress freely with fresh, hardwood
ashes. On heavy clay use leached ashes freely, and
cover deex>ly all the green vegetable refuse and leaves
that have been partially rotted under the manure pile

since the previous autumn. Also fill in the trenches
with sand or loam. In swamp muck and vegetable de-
posit, a mixture of sand added yearly is all that is

needed, the trenches being filled with sand at planting.
Cold, springy swamp lands with the water half filling

the trenches at planting, have given perfect satisfaction
with blooming bulbs, that have been developed on the
other soils. Water should be freely used during the
season of active growth ; moderately with blooming
stock before budding in order to ripen the plant; then
again freely before the buds show color and until after
blooming. Full exposure to the sun and air is necessary
for the best results. ^ ^^ ^^^^^^

II. THE KINDS OP GLADIOLI.

alatus, 2.

angustus, 5.

atroviolaceus, 7.

biflorus, 8.

hlandus, 22.

Brenehleyensis, 27.

Bride. 26.

Byzaiitimis, 13.

cartUnalls, 17.

Childsii, 30.

ColvlUei, 26.

comraunis, 12
concolor, 4.

erispiflorus, 6.

draeocephalus, 19.

floribundus, 23, 26.

Frcebeli, 31.

Gandavensis, 27.

grandis, 3.

Leichtlini, 16.

Lemoinei, 28.

Mllleri, 25.

Nauceianus, 29.

nanus, 26.

Natalensis, 20.

oppositiflorus, 24.

Papilio, 15.

psittacinus, 20.

purpureo - auratus
21.

Quartinianus, 9.

ramosiis, 26.

Saundersii, 18.

segetiim, 14.

sulphureus, 10.

tHmaculatus , 5.

tristis, 4.

Turicensis, 32.

versicolor, 3.

vinulus, 11.

vittatus, 11.

Watsonius, 1.

Other Latin names are in the trade, but they are
mostly or wholly garden forms.

I. Species.—Few of the original species of Gladioli
are in cultivation in their pure form. When grown at
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all, they are prized chiefly as oddities, or because of
their botanical interest. The following species are
either offered at the present time in American trade
or are parents of modern garden forms :

A. Fl. with a long, slender, cylindrical curved tube,
which is enlarged in the middle : segments nearly
equal.

1. Watsdnius, Thunb. Corm small, globose : stem
slender, 18 in. or less, with 1 long, narrow-linear and
stiff leaf and 2-3 short, sheathing Ivs. ; fls. 2-4, in a lax
1-sided spike, 2 in. or less long, bright red, the wide-
spreading segments oblong and acute. B.M. 450.—
Little known in this country, but offered by the Dutch
growers.

AA. Fl. short and open, the tube short or scarcely any;
segments very prominently clawed, usually
unequal.

2. al^tus, Linn. Small, the stem only 4-8 in. high,
and slender : Ivs. 3-4, linear and rigid: fls. 3-4 in a la.'c

spike, the curved tube }^in. long, the perianth bright
red and often strongly veined; segments very unequal,
the 3 lower tongue-like and protruded, the others obo-
vate or nearly orbicular, all of them differently colored
toward the base. B.M. 58G ; 592 (the var. JVama-
quensis).

AAA.. Fls. of medium length, with a funnel-shaped
tube, which is flaring at the top: segments nar-
rowed below, bat not distinctly clawed. { Gladio-
lus proper.

)

E. Lvs. linear {}4in. or less wide) — except sometimes
in li'os. 9, 10.

c. Perianth-segments acute.

3. grindis, Thunb. {G. versicolor, Andr^). Stem
slender, 2 ft. or less : lvs. about 3, linear or nearly
terete, strongly ribbed : fls. 6 or less, 3 in. long, with a
curved tube ; segments nearly equal, oblong-lanceolate
and cuspidate, as long as the tube and twice longer
than the stamens, recurved and often wavy, yellowish
or creamy, tinged and striped with pxirple-brown :

seeds winged. B.M. 1042.

4. tristis, Linn. Very like the last: fls. 2-4, somewhat
smaller ; segments shorter than the tube and not twice
longer than the stamens, acute, yellowish white w^ith

purple or brown pencilings, or (in G. concolor, Salisb.),
almost white or uniform yellow. B.M. 272, 1098. G.F.
8:75.

5. anglistus, Linn. ((?. trimacnlcHus, Lam.). Small
and slender species (10-20 in. tall) : lvs. 3—t, very nar-
row : fls. 2-6, long-tubed, white, the oblong segments
shorter than the tube and the 3 lower ones with a char-
acteristic purple median line ending in a heart-shaped
mark. B.M. 602.

CC. Perianth-segments obtuse.

D. Color ptirple or violet.

6. crispiSldms, Herb. ((?. imbricdtus, Linn., var.
crisp i floriis, Bakev). Stem 1-2 ft., rather slender: lvs.

2-3, sometimes % in. broad : fls. 4-10, the tube 34 in.

long and curved, the segments obovate (1 in. long),
crisped or wavy on the edge, dark purple, more or less
marked with white and red: seeds winged. E. Eu. and
W. Asia. — Hardy or nearly so.

7. atroviolaceus, Boiss. Stem 1-2 ft. high: lvs. 3,

closely ribbed, firm: fls. few, the tube Kin. long and
curved, the obovate segments 1 in. long and dark purple
or violet-blue; seeds globose. W. Asia. — Hardy or
nearly so.

8. biildrus, Klatt. Dwarf (1 ft. or less): If. single,
very narrow: fls. 2-3, the tube nearly straight, the ob-
long segments twice as long as the tube, lilac.

DD. Color essentially yellow or orange.

9. Quartinianus, Rich. Strong, 2-4 ft. : lvs. 3—1, rigid,
sometimes nearly ensiform : fls. 4-9, in an open spike,
large, the narrow curved tube 1>2 in. long; upper seg-
ments hooded, the others smaller and more or less re-

flexed, bright yellow or yellow flushed and feathered
with scarlet. B.M. 6739. G.C. III. 24:467, and Gn.
55:1225 (var. superbus) Mts. of Trop. Afr.—Not known

to be in the Amer. trade, but attracting attention in
Europe. One of the best of the genus.

10. sulphtireua, Baker. Stout, but low: Ivs. 3-4 the
blade short and somewhat ensiform: fls. 6-8, large, the
curved tube 1^ in. long, soft bright yellow; upper seg-
ments cucuUate, the 3 lower ones small. Mt. Kiliman-
jaro. Gn. 38:762(0

DDD. Color {under color) white or nearl

11. vittitus, Hornem. ((?. i'(H7(?«s, Klatt). Low: lvs.

.3-4, very narrow : fls. 3-6, nearly erect, the slightly

curved tube nearly or quite an inch long, whitish,
the 3 lower segments with a purple central blotch.

BB. Leaves ensiform [y^in.or more broad, and flat

or flattish).

c. Under- or body-color essentially purple.

12. commtinis, Linn. Stem 1K-2K ft.: lvs. 3-4, 1

ft. or less long: fls. 4-8, small (W^ in. long
with a curved tube ; segments bright purple
(flesh-colored in the var. carneus), nearly equal
in length, all connivent or touching (making
a narrow fl.), the 3 lower ones long-clawed
and with a median line : seeds broad-winged.
France, Germany. B.M. 86, 1575. — Hardy. Lit-

tle known in cult, in this country.

13. Byzantinus, Miller. Fls. more and larger,

plant more robust, segments more spreading at

maturity, although the 3 upper ones are contig-

uous, dark purple, the 3 lower
ones with a prominent white
median line : seeds winged.
Mediterranean region. B. M.
874. — Hardy. Little known in
gardens.

14. segfetum, Ker. Differs
from G. Syzantinus in having
globular (not winged) seeds,
and in the flaring or spreading
segments of the bright purple,
obovate-obtuse sepals. Cana-
ries and Mediterranean region.
B.M. 719. -Hardy. Little grown.
Early.

15. Papilio, Hook. Stem 2 ft.

or often more : lvs. about 4,

rigid, 1 ft. or more long: fls. 6-

12, with a curved tube, pale pur-
ple or lilac, yellow in the throat

;

upper segments obovate and
hooded, 1% in. long, the lower
ones very narrow below and
marked with large red-brown
blotches. B.M. 5565.— Handsome. Va-
ries to white in cult.

CC. Under- or body-color essentially

red (No. ZO may be sought here).

16. Leichtlini, Baker. Stem about
2 ft. tall, terete : lvs. about 4, 1 ft.

long : fls. 6-8, large, with a curved
tube 1}^ in. long, crimson and yellow;
upper segments obovate and conni-
vent, 3 lower ones much smaller and
acute, spreading, red at tip but yellow
and minutely red dotted below.

17. cardin^lis, Curt. Tall: fls. many,
nearly erect, bright scarlet, the tube
IK in. long and nearly straight; upper
segments long-spatulate (2 in. long),
scarlet, the 3 lower ones shorter and
narrower, with a large white blotch.
B.M. 135.

18. Saiinderaii, Hook. f. About 2 ft.

:

lvs. 4-6, strongly ribbed and stiff: fls.

6-8, large, bright scarlet, the tube 1 in.

to 1% in. long and curved ; 3 upper
segments long-spatulate, uniform scar-
let, connivent (2 in. long), 3 lower smaller, white
blotched and spotted. B.M. 5873. Gn. 12:83. -Hand
some.

A

W

I

iiijp

913. Gladiolus
Gandavensis.

(XK.)
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CCC. Under- or tody-color essentiaUy yellow.

19. dracocSplialus, Hook, f . Stem stout, 2 ft. or less

:

Ivs. 3-4, rather firm: fls. 3-6, of medium size, yellowish

green, the tube (2 in. or less long) curved; upper seg-

ments elliptic-oboTate and more or less hooded, yellow-

ish and closely striate with purple, the other segments
much smaller and reflexing, mostly green and purple

spotted. B.M. 5884. -Odd.
20. psittacinus, Hook. ((?. i\^ato7^HSJs, Reinw.'). Stem

3 ft. high, stout : Ivs. about 4, rather rigid : fls. many
and large, with a curved tube nearly or quite 2 in. long,

rich yellow but thickly grained and overlaid with red

(particularly about the margins of the segments); up-
per segments obovate and hooded, the lower much
smaller and reflexing. B.M. 3032. B.R. 17:1442. L.B.C.
18:1756.—One of the leading parents of garden Gla-

dioli.

21. purpilreo-aur&tus, Hook. f. Stem 3-4 ft., very
slender: Ivs. 3-4, short: fls. 10 or more, primrose-yel-

low, medium in size, the curved tube less than 1 in. long;

segments obovate, not widely spreading, the lower ones
with a purple blotch. B.M. 5944. G.F. 2:89. -Hand-
some. A parent of modern Gladioli.

cccc. Under- or body-color wliite. {Forms of ]Vo. 15
may he sought here.)

22. blindus, Ait. Stem 2 ft. or less tall : Ivs. usually
4: fls. few, white and red-tinged, the curved tube 13^ in.

long; segments all oblong or oblong-spatulate and flar-

ing or recurved, some of them red-marked in the throat.

Variable. Sometimes pure white (B.M. 648), and some-
times flesh-color (B.M. 645).—An old gai-den plant.

23. floribiindus, Jacq. Stem short (1 ft.), producing
fls. from near its base : Ivs. usually 4 : fls. 12 or less,

large, white tinged with pink, the slightly curved tube
2 In. or less long; segments obovate or spatulate, ob-

tuse, wide-flaring, red-lined. B.M. 610.

24. oppoaitifldrus. Herb. Much like the last, but fls.

more numerous and smaller, in a distichous (or 2-sided)

spike, white, sometimes marked with rose. B.M. 7292

G.C. HI. 18:291. Gn. 45:963.-A very handsome plant
growing 3-6 ft. high, and producing spikes 2 ft. long.

25. Milleri, Ker-Gawl. Stem 12-20 in.: Ivs. about 4 :

fls. rather large, 4-5, nearly erect, milk-white, the tube
2 in. or less long and nearly straight; segments oblong
and nearly acute. B.M. 632.

H. Hybrids . — The garden Gladioli are hybrids of va-
rious kinds and degrees. Of many, the parentage .is so

confused that it cannot be made out. However, there
are four main lines of development or divergence, rep-

resented in the late-flowering Gandavensis, Lemoinei
and Nanceianus, and the early-flowering Colvillei. An
important article on the hybridizing of Gladioli, by
Robert T. Jackson, will be found in G.F. 2:88.— Some of

the points of merit of the modern Gladiolus are : good
constitution; good substance or texture of flower; bril-

liancy and deflniteness of color; large size; long spikes
(20-25 blooms).

26. Cfilvillei, Sweet ((?. cardinalis x tristis). Fls.

open or flaring, with oblong-acute segments, scarlet,

with long blotches at the base of the lower segments :

early-flowering : spikes short. Hardy south of Wash-
ington with some protection. R.H. 1895, p. 289. G.C.
111.12:90. Gn. 28:520; 34:680; 50, p. 60. -The oldest of

the garden forms.
Runs into many types and strains. The modern

white-flowered type, represented by The Bride, is best
known in this country. Small forms are known as G.
nanus. Some forms are known as G. floribiindus.

Another form of early-flowering Gladioli is known as

G. rambsus. Past, (issue of G. cardinalis and oppositi-
florus). but it is probably no longer possible to dis-

tinguish these two groups.

27. GandavtaBis, Van Houtte (G. psitfacinus x cardi-
nalis). Fig. 913. Upper segments nearly or quite hori-

zontal or hooded, the colors in bright shades of red and
red-yellow, variously streaked and blotched : late-flow-

ering : spikes long. The commonest old-time type of
garden Gladiolus. F.S. 2:84 (1846). R.H. 1846:141.
P.M. 11:27. — First offered to the trade by Van Houtte,
Aug. 31, 1841. M. Souchet, of Fontainebleau, France,

did much to improve the Gandavensis type by repeated
selections and breeding. By Herbert and some others,

Gandavensis is considered to be an offspring of G.
psittacinus X oppositiflorus. C. Brenchleyhisis is one
of the Gandavensis tribes.

28. Lemfiinei, Hort. (G. Gandavensis x purpureo-
auratus). Fig. 914. A modern race characterized by
highly colored yellow, red and purplish fls., purple-
blotched on the lower segments, with
a more or less bell-shaped form of

corolla—the segments broad and heavy
and the upper ones horizontal or
strongly hooded. Grown by M. Le-
moine, 'Nancy, France, and first shown
at the Paris Exhibition of 1878. Gn
17:226; 30:554. R.H. 1879:330.

914. Gladiolus Lemoinei (on the right), and G. Nanceianus.

29. Nancei&nus, Hort. ((?. Lemoinei x G. Saundersii).
Fig. 914. Robust, with very large, open-spreading fls.,

the two side segments widely flaring and sometimes
measuring 6-8 in. from tip to tip; upper segment long
and upright. First exhibited by Lemoine, the raiser, in

1889. The finest race, characteristically is full-open and
large fls., in brilliant shades of red and purple. Gn.
41:846. G.C. III. 13:131.

30. CMldsii (<?. Gandavensis x Saundersii). Fls.

similar to G. Lemoinei in shape and color. Originated
by Max Leichtlin, Germany.

31. Fr&beli, Hort., is G. Gandavensis x G. Saun-
dersii, var. superbus.

.32. TuricSnsis, Hort., is of like parentage. G.F. 3:89.
— This and the last are the work of FrcEbel &Co., Zu-
rich. They are of recent origin. l^ jj. g.

GLADWIN. Iris fceiidissima.

GLASS, The important subject of greenhouse glass

is treated under Greenhouse Glass.

GLASSHOUSE. Any glass structure in which plants

are grown, particularly one which is large enough to

admit the operator. It is a generic term. See Green-
house.

GLASSWORT. Salicornia.

GLA0CITJM (name refers to glaucous foliage). Pa-
paverHcece. Horned Poppy. A dozen or more herbs of .S.

Eu. and W. Asia; annuals, biennials or occasionally -per-
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Glaucium luteum.

ennials, a few of which are grown for their large poppy-
like fls. and glaucous-blue foliage. Sepals 2: petals 4:

stamens many: ovary with 2 (rarelyS) cells, the stigmas
miter-shaped, the fruit becoming a long silique-like

capsule: Ivs. alternate, lobed or
dissected. Glauciums are low,
branchy herbs, often somewhat
succulent,with large fls., mostly
yellow or orange, but varying
to red and purple. The fls. are
usually short-lived, but they are
borne in rapid succession. They
are well adapted for foliage ef-

fects in borders or edgings. Of
easy culture in any good soil.

They prefer an open, sunny
situation. Mostly prop, by seed,
but the perennial kinds by di-

vision; however, the perennials
are short-lived, and usually had
best be treated as biennials;

they should be grown from seed.

Idteum, Scop.
(
G. fldvnm, DC. ) . Figs. 915, 91G. Stems

stout, 1-2 ft., pubescent : radical Ivs. 2-pinnate and
hairy, the upper clasping and sinuate-pinnatifid : fls.

generally solitary, on long stems, 2-3 in. across, yellow
or orange. Eu. — Sparingly naturalized E. Perennial or
biennial; sometimes grown as an annual.

comicuUtum, Curt. (G. phoenlceum, Gaert. G. ru-
brum, Hort. ). Lower: radical Ivs. pinuatifld, pubescent,
the upper ones sessile and truncate at the base : fls. red
or purplish, with a black spot at the base of each petal.

Ell. — Mostly annual. G. Fisclteri, Hort., is probably a
form of this. j^ p{_ b_

GLAZIdVA. See Cocos insignia.

GLECHOMA. See N'epeta.

GLEDlTSCHIA (after Gottlieb Gleditsch, director of
the botanic garden at Berlin; died 1780). Syn Gledit-
sia. Leguminbsie. Honey Locust. Ornamental decid-
uous trees, often with large branched spines on trunk
and branches : branches spreading, forming a broad
graceful rather loose head, with finely pinnate foliage,

generally light green and turning clear yellow in fall;

the greenish fls. appearing in racemes early in summer
are inconspicuous, but the large, flat pods are omamen-

916, Glaucium luteum (X5^).

tal and the fertile tree is therefore to be preferred
for planting. G. triacanfhos is a useful native. G.
Japonica and G. ferox are almost hardy North. They
are very valuable trees for park planting and for ave-
nues, and make almost impenetrable hedges if planted
thickly and pruned severely. The coarse-grained wood
is durable and strong. The pulp of the pods of G. tri-

acanfhos is sweet when fresh, hence the name Honey
Locust, but becomes bitter at length ; in Japan it has
been used as a substitute for soap. The Gleditschias are
of vigorous growth and thrive in almost any soil. Prop.

by seeds sown in spring about 1 in. deep, they should be
soaked in hot water before being sown; varieties and
rare kinds are sometimes grafted on seedlings of G. tri-

acanthos in spring. About 10 species in N. America,
Asia and Africa. Lvs. alternate, abruptly pinnate, often
partly bipinnate on the same leaf, or wholly bipinnate,
both usually on the same tree : fls. polygamous ; calyx
lobes and petals .3-5, stamens 6-10 : pod compressed,
mostly large and indehiscent, 1-many-seeded.

A. Pod thin - walled : lvs. pinnate with 7nore than
12 Ifts., or bipinnate.

triacanthos, Linn. Honey or Sweet Locust. Three-
THORNED Acacia. Fig. 917. Tree, 70-140 ft., usually
with stout simple or branched spines 3-4 in. long: lvs.

0-8 in. long, with pubescent grooved rachis
;
pinnate

with 20-30 Ifts., bipinnate with 8-14 pinnae; Ifts. oblong-
lanceolate, remotely crenulate-serrate, %-!% in. long:
fls. very short-pedicelled in lJ^-3 in. long, narrow ra-

cemes: pod 12-18 in. long,
slightlj"- falcate and twisted
at length. May, June. From
Pa. south to Miss., west to

Neb. and Tex. S. S. 3:125,
12C.—Var. inSrmis, DC. Un-
armed or nearly so, of some-
what more slender and looser
habit. Var. Bujbti, Hort.
(G. Bujdti pfndula, Hort.).
With slender, pendulous
branches and narrower Ifts.

Jap6nioa, Miq. Tree, 60-70
ft., with somewhat con -

pressed, often branched
spines, 2-4 in. long: lvs. 10-
12 in. long,with grooved and
slightly winged, puberulous
rachis, pinnate with 10-24
Ifts., bipinnate with 8-12
pinnas; Ifts. ovate to oblong-
nearly lanceolate, obtuse,
entire or remotely crenulate,
lustrous above, %-2 in. long

:

fls. short-pedicelled, in slen-
der racemes: pod 10-12 in.

long, twisted, bullate, with
the seeds near the middle;
pulp acid. .Japan, China.
G.F. G:1G5.-Var. purpurea,
Rehd. ( G. Sinhisis,yar. pur-
purea, Loud. G. coecinea, Hort. G. Sinensis, var. ori-

entcLlis, Hort.). Lfts. broadly oval to oblong-oval, obtuse
or eraarginate, J^—IK in. on the pinnate, smaller on the
bipinnate lvs.

£6rox, Desf. Tree, with compressed, large, usually
branched spines: lvs. with grooved, almost glabrous
rachis, usually bipinnate; pinnee 0-10, with many lfts.;

Ifts. ovate-lanceolate to lanceolate, acute, minutely and
remotely crenulate, %-!% in. long. China. Often cult,

under the name G. macracantlia, Sinensis var. Japonica
aud horrida and usually referred to G. Sine7isis, but
seems more closely allied to G. Japonica. Var. u&na,
Hort., is a shrubby, often less spiny form.

AA. Pod thich - walled : lvs. pinnate, with 4-12 lfts.

^

rarely bipinnate.

Sinensis, Lam. Tree, to 40 ft., with stout conical often
branched spines : lvs. 5-7 in. long, with grooved pubes-
cent rachis, and 8-18 lfts.; lfts. ovate or oblong-ovate,
obtuse or acute, crenulate-serrate, reticulate beneath,
54-2 in. long: fls. distinctly pedicelled, in slender ra-

cemes: pod almost straight, thick, 4—7 in. long, l-VA in.

broad. China.

G. a(7«(iiicff, Marsh. (Gr. monosperma, Walt. G. inermis, Mill.,

not Linn.). Water or Swamp Locust. Tree, to 60 ft , with
mostly simple spines: lvs. pinnate, \\'ltli 12-18 ovate-oblonff,
crenulate lfts., or bipinnate, with 6-8pinn:e: pod thin, ellip-

tic, 1-seeded, 1-2 in. long. From Carolinii south, west to Texas.
S.S. 3:127-28.

—

G. austrdlis, Hemsl. Tree with large spines:
Ifts. very oblique, oblong, creuate leatliery, shining: pod with
coriaceous walls, 4-5 in. long. S. China.

—

G. Gdspica, Desf.
Allied to G. triaeanthos. Lvs. pinn.ate with 12-20 ovate, crenu-
late lfts., or bipinn.ate with G-8 pinna? I pod tliin, pulpy, to 12in.

long.— G. Fontan^si, Spach.=G. macr.acantha.— (^. hdrrida

917. Gleditschia triacanthos.

(X%.)
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'Willd.=G. Sinensis.

—

G. macracdiitha, Desf. Allied to G. Si-

nensis: spines and Ifts. generally larger: pod 4-6 in. long, % in.

broad, often almost cylindrical. Cliina.

Alfred Eehdeb.
GLEICHfiNIA (W. F. Von Gleichen, 1717-17S3).

Gleiclienictccce. A genus of about 30 species o£ ferns
from the tropical and south temperate zones, growing
naturally in dense thickets. The leaves fork, often
several times, and the family is characterized by dorsal
sori composed of a few nearly sessile sporangia; these
are surrounded by a broad transverse ring, and open
vertically. The species after the third are often cata-
logued under Mertensia, a name which, because used for
a genus of flowers, must give way to Dicranopteris if

they are separated and placed in a distinct genus, where
they probably belong.

A. XTltimate lohes smaU, roundish.

B. Sonis of S—i sporangia, superficial.

rup6stris, R. Br. Lobes rounded or obtusely quad-
rangular, the margins thickened and recurved, some-
what glaucous beneath. Australia. Var. glauc^scens,
Moore, has Ivs. of thicker texture, which, when young,
are very glaucous on both sides, contrasting with the
reddish purple stalks.

circinata, Swz. Lobes ovate or rotund, with the ra-

chides pubescent when young ;
3-5 times forking, the

ultimate pinnules 1 in. long. Austral., New Zealand.

Var. speluncae, Hort. ((?. sjieliincce, R.Br.). Lvs. pen-
dent but not curving

;
pinnules curved inward, form-

ing small cavities. Var. semivestlta, Labill. ((?. semi-
vestlta, Hort.), differs in its close and very erect habit,

and flat, deep green pinnre. Var. Mendelli, Moore {&.
MindelU, Hort.). More robust and compact than the
type, with flat, thicker and glaucous lvs. Gn. 51, p. 472.

BB. Sorus of S sporangia concealed in slipper-sJiaped
lobes.

dic4rpa, E.Br. Lvs. 2-4 times forked, with the lobes
strongly arched, rotund or narrow, with the under sur-
face rusty-hairy. Australia.

AA. Ultimate lobes pectinate : sori near the middle of

the veinlets.

C. Jjeaf, after first forking, bipinnate.

glailca, Hook. Primary branches elongate, 2-3 ft. in
length ; rachises with rusty scales

;
pinnae 4-8 in. long,

"with closely placed entire segments, glaucous beneath.
China and Japan.

CO. Leaf with fan-shaped divisions.

flabell&ta, R. Br. Lvs. 2-3 times forked, the divisions
ascending, 6 in. or more long, elliptic-lanceolate ; ulti-

mate divisions linear. Australia.

longipinnata, Hook. Branches of the lvs. repeatedly
dichotomous

;
pinnEe up to 2 ft. long, 3 in. wide. Trop.

America.

AAA. Ultimate brandies u'ith a pair of forked pinnce :

leaf stems zigzag, repeatedly dichotomous.

dicIi6toma, Willd. With a distinct pair of pinnae aris-

ing from the base of the forked branches ; segments
not decurrent. Tropical regions generally, but several
species have been confused here, as in many of the
widely distributed species. ^^ jy-_ Undekwood.

GLOBBA (Malayan name). Scitaminacece. This ge-
nus, which belongs to the same family with the cannas
and ginger plant, contains some herbaceous conserva-
tory plants with rhizomes and habit of canna, and a
singular floral structure. Only one species is known to
be cult, in America. This is known to the trade as
G. coccinea, which is really G. atrosanguinea., figured
at B.M. 6626. Index Kewensis is clearly in error in re-
ferring G. coccinea to G. albo-bracteata, as is plain from
G.C. li. 18:71. Veitch introduced in 1881 a plant under
the provisional name of G. coccinea, as it was supposed
to be a new species, but the next year it was identified
with G. atrosanguinea. This plant was highly praise.d
in 1893 by John Saul, who said substantially: "Plants in
bloom the greater part of the year : stems much crowded,
12-18 in. long, gracefully arching on all sides: fls. scar-
let and yellow, in dense racemes." The credit for the

discovery of this plant is generally given to P. W. Bur-
bidge, but.in G. C. 11. 18:407-Burbidge gives the honor to
Curtis. For culture, see Alpinia,

atrosanguinea,Teijsm. & Binnend.((?. coccinea, Hort.,
Veitch). Stem slender, becoming 2-3 ft. high : lvs.

3-4 in. long, elliptic, acuminate at both ends; sheaths
purplish, pubescent, closely clasping the stem: lower
flowerless bracts distant, brown, 6-9 lines long: upper
and flowering bracts crowded, red : fls. 1>^ in. long;
corolla yellow, tubular, thrice as long as calyx. Borneo.
B.M. 6626. Yf_ HI.

GLOBE AMARANTH. Gomphrena.

GLOBE FLOWER. See Trollius.

GLOBE HYACINTH. Consult Muscari.

GLOBE MALLOW. See Spmralcea.

GLOBE THISTLE. SeeUchinops.

GLOBE TULIP. See Calochortus.

GLOBULARIA (the flowers in small, globular heads).
Globulariiicew . About a dozen species of Old World
herbs, subshrubs and shrubs, with small blue fis. mostly
in globular heads. Lvs. from the root, or alternate,
leathery, entire or with a few sharp teeth. Probably the
commonest and best species is G. tricosantha, which
thrives at the front of well-drained borders, but is par-
ticularly showy in the rockery. For this and G. vulgaris
and its forms, J. B. Keller advises rather moist but
well-drained soil and partial shade. Prop, by division
or seed.

A. Hardy herbaceous plants about 6-12 in. high.

B. Hoot-lvs. 1-nerved.

trichosintha, Pisch. & Mey. Height 6 in. : root-lvs.

spatulate, 3-toothed at apex ; stem-lvs. obovate or oblong,
mucronate, sessile. July, Aug. Asia Minor. Syria.—
"Lvs. turn blackish purple in fall."— Woolson.

BB. Eoot-lvs. S-nerved.

vulgaris, Linn. Height 8-12 in. : root lvs. obovate,
petiolate, nearly entire, apex entire, notched or mucro-
nate: stem-lvs. lanceolate, sessile. S. Eu., Caucasus.
July, Aug. B.M. 2256.

AA. Tender subshrub.

Al;^pum, Linn. Lvs. obovate-oblong, mucronate or
3-toothed at apex. Mediterranean regions.— Cult, in S.

Calif, by Franceschi, who says it is covered with fls. all

winter. Also cult, abroad under glass. -^y. jj.

GLORlOSA (Latin for glorious). Syn., Methdnica.
Irilidcece. Three tropical species, all African, and one
also Asian. They are tall, weak-stemmed plants, sup-
porting themselves by means of tendril-like prolonga-
tions of the alternate, lanceolate or lance-ovate lvs. : fls.

many and showy, long-stalked, borne singly in the axils

of the upper lvs.
;
perianth of 6 distinct long segments,

which are undulate or crisped, and reflexed after the
manner of a Cyclamen, variously colored; stamens 6,

long and spreading, with versatile anthers : ovary 3-

loculed ; style long, and bent upward near the base.

Odd and handsome plants, to be grown in a warm house.
They are not diflicult to grow. The brightest fls. are
produced in sunlight. The plants grow from tubers.

These tubers should be rested in early winter, and
started in pots in January to March. The plants bloom
in summer and fall. When potting the old tubers,

offsets may be removed (when they occur) and grown
separately for the production of new plants. The tubers
may be cut in two for purposes of propagation. Let the
plants stand near a pillar or other support. Give freely

of water when the plants are growing. In this country
they are sometimes bedded out in summer. W. E. Endl-
cott cultivates Gloriosa outdoors in summer at Canton,
Mass., and finds that the plants so treated are not much
inclined to climb and flower as freely as under glass.

In Florida, they may be grown permanently in the open.
Success with Gloriosa depends on having strong bulbs.

Consult Bulbs.
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A. Segments (or jietals) much crisped.

snp^rba, Linn. Climbing Lily. Stem 5-10 ft. high:
Ivs. ovate-lanceolate ; segments 3-4 in. long and less

than an inch wide, opening yellow, but changing to

yellow-red and deep scarlet. Africa, Asia. B.E. 1:77.

Gn. 38:784. R.B. 23:121.

AA. Serjmenls someivhat tindulate, hut not crisped.

simplex, Linn. ( G. vir^scens, Lindl. G.Pldntii, Loud. )

.

Pis. opening yellow, and remaining so in shade, hut be-

coming deep yellow-red when exposed to the sun; wider
than in G. superba, barely undulate and wavy, and not
prolonged or hooked at the end as in the latter species.

Africa. B.M.2539. Var. grandiSldra, Nichols. (Jl/eWidnJca

grandiflora, Hoois.), has fls. 8 in. across. B.M. 5216.

G. Ahyssinica. Rich. , said to be the largest-fld. species, seems
not to be in cult. L_ JJ. B.

GLOKY OF THE SHOW. Fanciful name for Chiono-
do.va.

GLOKY PEA. See Cliantlms.

GLOXINfiRA. Name given to hybrids of Gloxinia
(Sinningia) and Gesneria. See Gloxinia.

GLOXtNIA. The genus Gloxinia was founded by
L'Heritier in 1785(named in honor of P. B. Gloxin, a bota-

nist of Strassburg) upon G. maculata of Brazil. Early
in this century a related Brazilian plant was introduced,
and it attracted much attention : this plant was named
Gloxinia speciosa by Loddiges in his Botanical Cabinet
in 1817, and it was there figured. In the same year it

was figured by Ker in the Botanical Register, and
also by Sims in the Botanical Magazine. • Sims wrote
that the plant was "already to be found in most of

the large collections about town [London]." These
writers refer the plant to the Linnaean class Didynamia,
but Ker also suggests that it may belong to the Cam-
panulaceee. This Gloxinia speciosa was the forerunner
and leading parent of the garden Gloxinias, plants which
are now referred to the family Gesneraceae; but it turns
out that the plant really belongs to Nees' genus Sinnin-
gia, founded in 1825 on a Brazilian plant which he
named S. Helleri. AH our garden Gloxinias are Sin-
ningias, but to gardeners they will ever be known as
Gloxinia; therefore, we will trace the evolution of them
here.

Gloxinia has no tubers : Sinningia has. Gloxinia has
» ring-like or annular disk about the ovary: Sinningia
has' 5 distinct glands. The Siuningias are either stem-
less or stem-bearing, with a trumpet-shape or bell-shape
5-lobed and more or less 2-lipped corolla, a 5-angled or
5-winged calyx, 4 stamens attached to the base of the
corolla, and with anthers cohering at the tips in pairs,

and a single style with a concave or 2-lobed stigma.
The garden Gloxinias belong to the subgenus Ligeria
(subgenus of Sinningia), which has a short stem or
trunk, and a broad-limbed bell-shaped flower.
The true Gloxinias are not florists' flowers, and they

are little known in cultivation. They are apparently not
in the American trade. The old G. maculata is figured in

the Garden 39:801 (p. 364), and it is probably to be
found in choice collections in the Old World. It pro-
duces knotty rootstoeks, which, as well as the leaves,
may be used for propagation. It is also figured in B.M.
1191. G. cjlahrdta, Zucc, from Mex., is the G. glabra,
Hort., AcJiimenes gloxiniceflora, Forkel, and Plectopoma
gloxiniflorum, Haust. It is a stemmy plant, with white
fls. with yellow-spotted throat. (B.M. 4430, as G. fimbri-
ate, Hort. ) Plectopoma is now referred to Gloxinia. A
few forms of this were once offered by Saul, but, with
the exception of P. gloxiniflorum, they are probably all

garden forms.
The garden Gloxinias (genus Sinningia) are nearly

stemless plants, producing several or many very showy
bell-like fls. each on a long stem. Gloxinia speciosa
originally had drooping fls., but the result of continued
breeding has produced a race with fls. nearly or quite
erect (Figs. 918, 919). The deep bell of the Gloxinia
is very rich and beautiful, and the erect position is

a decided gain. The fls. also have been increased in
size and number, and varied in shape and markings

;

the Ivs. also have become marked with gray or white.
The color of the original Gloxinia speciosa was appar-
ently a nearly uniform purple. The modern races have
colors in white, red, purple and all intermediate shades

:

some are blotched, and others are fine-spotted or sprin-

kled with darker shades. It is probable that the larger

918. Gloxinia of the florists.

part of the evolution in the common greenhouse Glox-
inia is a direct development from the old G. speciosa,

hut hybridity has played an important part. One of the
earliest recorded series of hybrids (1844) was with Sin-
ningia guttata, v/hich is a plant with an upright stem
and hearing rather small spotted fls. in the axils of the
Ivs. (B.R. 13:1112). The issue of this cross showed lit-

tle effect of the S. guttata, except a distinct branching
habit in some of the plants (B.R. 30:48). It is possible,
however, that S. guttata has had something to do with
the evolution of the spots on the present-day flower,

although the original G. speciosa was striped and
blotched in the throat. The student who wishes to trace
some of the forms of garden Gloxinias may look up the
following portraits : B.M. 1937, speciosa itself ; B.M.
3206, var. albiflora; B.M. 3934, var. macrophylla varie-

gata; B.M. 3943, var. Menziesii; F.S. 3:220, Zeichleri

(hybrid); F.S. 3:268; F.S. 4:311, Fyfiana (hybrid);

F.S. 6:610; F.S. 10:1002; F.S. 14:1434-6; F.S. 16:1699
and 1705; F.S. 17:1768, 1772-1770; F.S. 18:1846, 1878,

1885,1918-19; F.S. 19:1955, double forms; F.S. 21:2164;
F.S. 22:2324. I. H. 42: 39, 41. Gt. 47:79; Gt. 48, p. 80.

Gn. 15:168; 43:909; 52, p. 268. R.H. 1846:301, Teuch-
lerii; R.H. 1848:201, Fyfiana; 1877:70, variabilis; R.H.
1883, p. 248. For florists' plants, see A.F. 11:7; A.G.
14:49; Gng. 6:83. There are many Latin-made names
of garden Gloxinias, but the plants are only forms of

the G. speciosa type. One of the commonest current
trade names is G. crassifolia, a name applied to some of

the best and largest-growing strains.

There are double forms of Gloxinia, in which an outer
but shorter corolla is formed. These forms are more curi-

ous than useful. Gloxinia (Sinningia) has been hybri-

dized with Gesneria; and the hvhrid progeny has been
called Gloxinera (G.C. III. 17:145, Fig. 22). l. h. B.

Gloxinias are general favorites with most people.

Their large tubular and richly colored blossoms, to-

gether with their soft, velvety green leaves, make a
gorgeous display when in flower. Being natives of tropi-

cal America, they require stove temperature during their

growing season. Though they may he grown so as to

flower at almost any season of the year, yet they are

naturally summer-flowering plants, and do best when
treated as such. They are propagated by seeds, or by
cuttings made of leaves or stems. Seeds are preferable,

unless one wishes to increase some very choice colored

variety, when it is best to propagate by leaf cuttings,
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using partly matured medium sized leaves with a small
portion of leaf-stalk attached (Fig. 629, p. 423). These
may be inserted in an ordinary propagating bed, where,
if keptrather on the dry side, they will soon root and form
tubers, when they may be potted and grown on. Seeds
should be sown in a warm temperature early in Febru-
ary, in pans or shallow boxes containing a finely sifted

mixture of peat, leaf-mold and silver sand in about equal
proportions. The seedlings will begin to appear in about
ten days, when great care must be exercised in water-
ing, or they will "damp-off," as gardeners term it. In
fact, success with these plants throughout the year de-
pends largely upon the care exercised in watering. Even
in their most active growth the water always should be
given from the spout of a watering can, taking care not
to wet the leaves, though they like a warm, humid at-

mosphere during their growing season. As soon as the
seedlings can be conveniently handled, they should be
potted singly into thumb pots and grown on rapidly,

using in subsequent shifts a mixture of two parts leaf-

mold, 1 part good fibroiis loam and 1 part peat. The
plants must be well shaded from sunlight and placed in
a position free from draughts. The seedlings should
begin to flower by the middle of August, when they
should be given an abundance of air. After flowering,
the leaves will begin to mature, when water should be
gradually withheld. As soon as the leaves have all

ripened off, the pots should be stored away in some con-
venient place for the winter, in a temperature of about
45°, giving just sufficient water to keep the tubers from
shriveling. Towards the middle of February the tubers
will show signs of starting into growth. A batch should
be started at this time, choosing the tubers which ap-
pear most active, and the remainder should be held back
for another month; this will give a much longer period
of blossoming. The tubers should have all the old soil

shaken off and be potted again in clean,well drained pots,
using sizes just large enough to accommodate the tubers,
the compost being the same mixture as before recom-

919. Modern Gloxinia blooms (X3^).

mended. They should be given but little water until
active root growth commences. As soon as the pots are
filled with roots, they should be shifted on at once into
the pots they are intended to flower in, as frequent
shifts would more or less damage their leaves, which
have a tendency to cling round the sides of the pots.
The first batch should come into flower in June, When

carefully grown, Gloxinias are particularly free from
insect pests or fungous diseases, and the same tubers can
be groAvn for several years. Edwakd J. Canning.
As Gloxinias are essentially tropical plants, they re-

quire a temperature of G0° (night) if started early; yet
seedlings raised during summer time do splendidly when
planted in coldframes. When a select collection is de-
sired, it is customary to plant hundreds of seedlings in
frames for the summer. A large majority of these will
bloom, from which a number of the best is selected. In
connection with this method of culture, it is interesting
to note that nearly all the plants which fail to bloom are
strong growers, making grand specimens the following
season, and the majority of them will be purple-flow-
ered. The more upright-growing plants of red and pink
shades are the first to bloom; and curiously, also, the
latest plants to start of any age are generally the best.
Although cultural directions usually insist on care in
watering so as to avoid wetting the foliage, we have
never been careful to follow tbese instructions closely,
except when the plants are coming into bloom, but we re-

alize that it might be detrimental in moist, dull weather.
The greatest objection we have to wetting the foliage is

on account of sediment from the water making a de-
posit on the bright, hairy foliage, taking away the luster
which gives stich a healthy and effective appearance to
well-bloomed plants. -p^ D. Hatfield.

GLYCfmiA. Referred to Panicularia.

GLYCINE (Greek tor siveet), Leguminbsm. Perhaps
15 or 20 species in tropical Asia, Africa and Australia,
mostly twining vines. The Glycines are allied to Doli-
chos, Vigna and Phaseolus: the cult, species are distin-
guished by small and hairy fls, in short axillary racemes

;

stipules very small and free from the petiole: leaflets (3)
large and thin: seeds short or globular and pea-like. In
this country Glycine is known only in the Soy Bean, G.
hispida, Maxim. (Fig. 195, p. 137), which is an erect,

hairy annual from Japan and China. It is also known as
the Soja Bean, Coffee Bean and Coffee Berrj', It grows
2-4 ft. high, making a rank, bushy herb, and bearing
axillary clusters of small hanging, hairy pods, with con-
strictions between the seeds. The seeds are nearly globu-
lar, pea-like, usually white [e, Fig, 191, p. 13G). In China
and Japan the beans are much used for human food,
but in this country the plant is grown for forage, hav-
ing begun to attract attention about 25 years ago. The
beans maybe used as a substitute for coffee; and for
this purpose the plant is often sold. The Soy Bean, in
the form in which we know it, seems to be unknown in a
wild state. It is probablj^ a domesticated forin of Gly-
cine Soja, Sieb. & Zucc, which is wild in Japan. These
two species are united by some authors and separated
ijy others (see Franch. & Sav. Fl. Jap, 1:108. Maxim,
Bull. Acad. St. Petersb. 18:398). For purposes of per-
spicuity and definition, they may well be kept separate
in the books. The Soy Bean has also been separated as
a distinct genus under the name of Soja his}nda, Mcench

;

but this disposition is now mostly given up. For the
economic merits of Soy Beans, see various experiment
station reports; also Farmers' Bull, 58, U. S. Dept. of
Agric. It has been recommended as a drought-resisting
crop.
Glycine was once applied to Wistaria. It is sometimes

used for that genus at the present day in foreign lists.

L. H. B,

GLYCYRRHiZA (Greek, sweet root). I/egumitibsce.

Licorice, also spelled Liquorice, and Lickorice. This
genus contains the plant whose roots produce the Licor-

ice of commerce. Seeds in pods are listed by a few
dealers with miscellaneous agricultural seeds. The
genus has about a dozen widely scattered species of
perennial herbs, often glandular: Ivs, odd-pinnate; Ifts.

of indefinite number, rarely 3, entire, with minute glands
or teeth: fls. blue, violet, white or yellowish, in axillary

racemes or spikes, which are peduncled or sessile.

glabra, Linn. Height .3^ ft.: Ifts. ovate, subretuse,
subglutinous beneath: spikes peduncled, shorter than
the Ivs.: fls. distant: pods glabrous, 3-4-seeded. Sum-
mer and autumn. ^. ]vi.
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The roots of Glycyrrhiza, a native of southern Eu-
rope and central Asia, are used extensively by drug-
gists; in America by brewers and manufacturers of
plug tobacco; in Turkey, Egypt and Prance to make
cooling drinks. Our supply—more than one and a half
million dollars' worth in 1899— is derived mainly from
Spain, Portugal, Italy, Turkey and Russia (Transcauca-
sia), the roots from Spain and Italy being considered
best, and those from Turkey poorest on account of their
bitterness. The soil for Licorice must be deep, mellow,
moist, rich and free from stones. Plants are usually set

in rows, 3 ft. or more apart, and not less than 1 ft. asun-
der. After the plants have covered the ground, they
are allowed to shift for themselves for 3 or 4 years.
Harvesting is primitive, the roots being exposed by the
plow and pulled by hand. Large quantities of roots are
thus left to produce a succeeding crop or to overrun the
field as weeds. One ton to the acre is considered a fair
yield; 1.6 cents a pound an average price. In America
the only fields worthy the name are in California, where
Licorice is not considered very paying. Experiment and
experience with it are, however, but little more than
begun. jj, Q, Kains.

GLYPTOSTKdBUS. See Taxodmm.

6M£LINA (after one of five distinguished German
botanists named Gmelin). Verhenclcece. Eight species
of E. Asiatic and N. Australian trees and shrubs, bear-
ing yellow or brownish irregular fls. sometimes nearly
2 in. across. A very few plants may be cult, in Euro-
pean warmhouses, and in America only in S. Fla. and
S. Calif, outdoors. The genus produces a fancy timber
similar to teak, which is a product of the same order.
Vitex and Clerodendron are better known congeners.
Spiny or not: shoots tomentose: Ivs. opposite, entire,

toothed or lobed: &s. in panicled cymes, tomentose at

least while young; corolla tube slender below; limb ob-
lique, 5- or 4-lobed; stamens 4, didynamous.

A. lyvs. becoming 9 in. long, 6 in. wide.

arbdrea, Roxb. ((?. iB/ieecZii, Hook.). Unarmed tree,

sometimes attaining 60 ft., deciduous, flowering with the
young Ivs. : Ivs. cordate-ovate. India, Malaya. B.M.
4395. Cult, only in S. Calif, by Pranceschi, who keeps
G. JSheedii separate.

AA. Irvs. "^A-iyi in. long.

Asi^tica, Linn. (G. parvifldra, Pers., a typographical
error for G. parvifdjia, Koxh.). Shrubby, sometimes
spinescent: Ivs. ovate or obovate, entire or lobed. In-
dia, Ceylon.

GNAPHALIFM, See Leontopodium and Helicliry-
sum. There are various native Gnaphaliums, but they
are not in cultivation. G. lanatum of gardeners is He-
lichrysuni pefio la turn

.

GOAT'S BEARD is usually Spircea Aruncus; also the
genus Tragopogon, to which the Salsify or Oyster Plant
belongs.

GOAT'S FOOT. Oxalis Caprina.

GOAT'S RUE. See Galega.

GOBO. See Burdock.

GODETIA. Included in CEnothera.

GOLDEN CHAIN. Laburnum vulgare.

GOLDEN CLUB. Orontium.

GOLDEN DEWDEOP. Fanciful name for Duranta
Plumit'ri.

GOLDEN FEATHER. See ChrysantJiemnm parthe-
nioide.^.

GOLDENEOD. SoUdago.

GOLDEN SEAL. Hydrastis.

GOLD FERN. Gymnogramma

GOLDFUSSIA. Included in Strobilanihes

.

GOLD THEEAD. Coptis trifolia.

GOMBO, Gumbo, or Okra. See Sibisctis esoulentus.

GOMPHEfiNA (name suggested by Gromphraina,
Pliny's name for some Amaranth, supposed to be de-
rived from grapho, to write or paint; alluding to the
highly colored or "painted" foliage). Amarantdcece.
This genus includes the Globe Amaranth, a common
everlasting flower of easy culture. It is also known as
Bachelor's Button, though two other utterly distinct
plants {Centaurea Cyanus and Ranunculus acris) have
the same popular name. The flower-heads are an inch
or less in diameter, globose, of many colors, and chiefly
remark.able for the showy bracts, which hide the true
flowers. In a family remarkable for brilliant foliage this
genus seems to be the only one valued for everlastings.
Nearly all the other everlasting flowers of importance
belong to the Compositse. Gomphrena has about 70 spe-
cies, mostly in the warmer parts of America and Aus-
tralia, but the Globe Amaranth is widely dispersed
throughout the tropics. Herbs erect or prostrate, pu-
bescent to villous, with or without a leafy involucre:
fls. short or long, white or colored: bracts short or long,
concave, and keeled, winged or crested on the back. For
culture, SQ^, Anymals and Everlasting Flowers.

globdsa, Linn. Globe Amaranth. Bachelor's But-
ton. Height 18 in. or less : Ivs. elliptic to obovate, the
largest 4 in. long, 1% in. wide, tapering to a petiole.
July. B.M. 2815. R.H. 1890, p. 522. F.R. 1:333. The
following names of horticultural varieties indicate the
range of color : vars. Alba, aiirea, cornea, nana com-
pacta (=alba), purpiirea, striata, violflcea. Dwarf and
compact forms are likely to be associated with any color.

There is a narrow-leaved form of this species which
Voss calls G. Haageina, KI. (G. aurantidca, Hort. G.
coccinea, Decne.), which has lanceolate Ivs., often 6

times as long as broad. The Ivs. are rarely % in. wide.
R.H. 1854:161. All are easily grown annuals.

G. gnaphaUoides, Vahl. See Pfaffia. "W. M.

GONANIA is a typographical error in some nursery
catalogues for Goi(ania.

GONGOEA (after Don Antonio Caballero y Gongora,
Bishop of Cordova). Includes Acropera. Orchiddcew,
tribe Vdndem, subtribe Cyrtopodiece. A small genus
of plants with curious spotted fls., not common in cul-

tivation, and of little value except for collections. Dis-
tinguished from the other members of the subtribe by
being epiphytic, having the dorsal sepal adnate to the
column, and by its many-fld. raceme. Dorsal sepal erect,

spreading, thus appearing to spring from the base of the
column; lateral sepals spreading or reflexed from the
base of the column, wider

;
petals small, adnate to the

base of the column ; labellum continuous with the col-

u]nn, narrow and fleshy, with 2 thick lateral horned or
aristulate lobes, and a central one "which is saccate or
even folded, forming a vertical plate : column erect
or ascending, not winged: pseudobulbs sulcate, sheathed,
bearing 1 or 2 large, plicate Ivs.: fls. borne in a long,
loose, pendent raceme arising from the base of the
pseudobulbs.
Gongoras are extremely free-flowering, and grow

easily in a mixture of sphagnum and peat, w'ith a little

charcoal added for drainage. During the growing season
they require plenty of water, and brisk heat. In the
winter they require little water, but should be kept in a
moist atmosphere in a cool, shaded house. They grow
well with Cattleyas, or in a temperature of 60° in winter
and 80° in summer. Some growers prefer to use fine

fern root packed tightly and for a top finish a little fine

moss found in damp meadows, instead of sphagnum,
which in this climate is quick to decay.

A. Lateral sepals ovate or oblong, truncate.

tmnc&ta, Lindl. Pseudobulbs deeply furcate : lateral

sepals rotund, oblong, truncate, the upper one ovate,

keeled; petals minute, ovate; sepals and petals pale

straw color, spotted with purple ; base of labellum com-
pressed in the middle, 2-horned : apex ovate, canalicu-

late. B.R. 31:56.
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AA. Lateral sepals broad, ovate, pointed.

B. Fls. light sepia brown; ovary nnieh incurved.

galeata, Reich, f. (MaxillAria galeclta, Lindl. Acro-
pera Loddigesii, Lindl.). Pseudobulbs ovate-conical,

clothed witli membranous scales : Ivs. broadly lanceo-

late, U in. long: racemes drooping, 6-8 in. long, with G-12

pale sepia brown fis. : dorsal sepal galeate; petals small,

oblong-truncate; labellum 3-lobed ; lateral lobes in-

flexed, middle one saccate. The plants bear several
short, rather large-fld. racemes. Aug. Mex. B.M. 3563.

L.B.C. 17:1645.

EB. Fls. yellow: ovary somewliat incurved.

Armeniaca, Reichb. f. [Acropera Armeniaca, Lindl.).

Pseudobulbs ovate, sulcate, 2-lvd. : raceme loose, bear-
ing many yellow fls.: sepals ovate, rounded, apiculate,

the lateral ones oblique; petals one-half as long as the

column; labellum fleshy; apex ovate, plane, acuminate,
base tuberculate, crested. B.M. 5501.

AAA. Lateral sepals lanceolate to ovate-lanceolate.

B. Fls. chocolate-brown, spotted,

atropurpilrea, Hook. Pseudobulbs oblong-cylindrical,

deeply sulcate, 2-lvd. : Ivs. about 1 ft. long, lanceolate,

subplicate: racemes numerous, 2 ft. long, bearing many
chocolate-colored, spotted fls. about 2 in. in diani. : mar-
gins of the sepals revolute; petals small, twisted at the
apex; labellum 4-horned at the base; apex folded so as

to form a vertical triangular plate. This species is the
most common in cultivation. It is nearly always in

flower during the summer. Trinidad. B.M. 3220.

BB. Fls. yellow, spotted.

quinquen^rvis, Ruiz & Pavon ((?. macul&ta, Lindl.).
Pseudobulbs ovate-oblong, deeply furrowed, 2-lvd.: Ivs.

broadly lanceolate, 5-plaited : racemes many, 2 ft. long,
with numerous yellow fls. spotted with dark red: lateral

sepals reflexed, meeting in the back
;
petals small, linear-

oblong, from the middle of the column; lip 4-horned at

base; apex folded, tapering to a setaceous point. A
curious plant, much resembling G. atroptirpurea except
in color and form of fls. May-Aug. B.M. 3687. B.R.
19:1616.

EBB. Fls, dull red-purple spotted, with a yelloiv label-

lum.
tricolor, Reichb. f . ( G, maculdta, var. tricolor, Lindl. )

.

Pseudobulbs ovoid, 214 in. long, deeply furrowed : Ivs.

ovate-oblong, acuminate, about 5-ribbed, 6 in. long; ra-

ceme slender, pendulous, lax-fld., 6-10 in. long: pedi-

cels with ovary 114-2 in. long, speckled like the rachis:

fls. about 2 in. long: dorsal sepals lanceolate, with revo-

lute margins, tip recurved; lateral sepals ovate-lanceo-
late, with revolute margins, dull red-purple, with a pale,

stout midrib: free portion of the petal spreading, up-
curved, lanceolate, speckled : labellum golden yellow,
base cuneiform saccate, truncate in front, with an awn
on each side, apical part broadly funnel-shaped, with a

spurlike, slender, speckled tip, gibbous behind; column
slender, speckled. B.M. 7530. B.R. 33:69.

G. fuscata, Hort. (Acropera fuscata and luteola, Hoxt.), has
been eult. for many years, but no description is available.

H. Hasselbring and Wm. Mathews.

G0NI6MA (Greek, gonia, angle, corner; the corona
cornered near the top). Apoeynctcece. A monotypic
genus containing a South African shrub. John Saul, of

Washington, D. C, spoke of it as having racemes of

double white fls., borne on the point of every shoot, and
suggesting the Cape Jessamine by their form and fra-

grance. He probably had some other plant in mind, for,

according to DeCandoUe, Gonioma has yellowish fls.,

only a third of an inch long, borne in cymes which are

shorter than the Ivs., the Ivs. being l%-2 in. long. Saul
also advertised '^ Taberncemontana Caynelliceflora pleno
Glory of the Day," which may have been a variety of the
common Tabernmmoiitana coronaria. Gonioma dif-

fers from Tabern^montana in having the ovules ar-

ranged in 2 series instead of an indefinite number of

series.

Kam43si,E.Mey. (Tabernwniontdna Oamdssi, Jiegel)

.

Height 16-20 ft. : Ivs. opposite or the upper ones in

3's, oblong-lanceolate, entire, leathery, 4-6 lines wide:
cymes small, terminal, 8-10-fld. : fls. salver-shaped, yel-

42 •

lowish , 3 lines long ; tube a little wider at the middle and
angled, constricted at top, pilose within from the middle
to the top; lobes a third as long as the tube, ovate, cor-

date, twisted to the right in the bud; style 2-cut.

GONIOPHLfiBITJM. A subgenus of Polypodium, with
anastomosing veins; by some regarded as a genus. For
G. subauriculatum, see Polypodium.

G0NI6PTEEIS (Greek, angled fern). Polypodidcece.
A genus of tropical ferns allied to Phegopteris, with
naked rounded sori and the lower veinlets of contiguous
segments or lobes united. By some placed under Poly-
podium.

cren^ta, Presl. Lvs. 1-2 ft. long, on stalks nearly as
long, with a terminal pinnse 6-8 in. long, often 2 in. wide,
and 4-8 similar lateral pinnae; margins bluntly lobed;
sori near the main veins. Cuba and Mexico to Brazil.

L. M. Underwood.
GOOBER is a commoner name in the South than

"Peanut," which is the universal name in the North.
For culture, see Peanut; for botany, see Arachis,

GOODIA (after Peter Good, who
found the plant in N. S. Wales). jDe-

gumindsce. An Australian genus of 2

species of shrubs, with pea-like fls.,

chiefly yellow, but with red markings.
Both species have long been cult, in

a few conservatories abroad, but the
pubescent species is now forgotten
and the glabrous one, in America is

cult, chiefly in S. Calif, outdoors. Un-
derglass these shrubs are treated like

Cape heaths or Australian hard-
wooded plants. The genus has no
near allies of garden value. It be-

longs with 4 other Australian genera
to the sub-tribe Bossicea, in which
the lvs. are mostly simple : stamens
coalesced into a sheath, which is split

afbove: seeds strophiolate. From these
4 genera Goodia differs in having 3_

leaflets, and its racemes terminal or
opposite the lvs. instead of axillary.

A. Schultheis writes that Goodias
are occasionally seen in florists' win-
dows in America. Wm. Watson, of

Kew, says the fls. are very fragrant,

and remain on the plant a long time.

He adds (G.F. 2:244) : "Probably this

plant, if taken in hand by the flor-

ists, would prove quite as useful for

spring flowering as the popular C'y-

fisus racemostts.^'

lotiJdlia, Salisb. Often misspelled
"latifolia," but the name means
"lotus-leaved." Glabrous shrub de-

scribed above. B.JI. 958. J.H. III.

29:484.— Likely to be confused with
Argyrolobium Andrewsianum, be-

longing to the Crotalaria subtribe, in

which the seeds are not strophiolate.

In Argyrolobium the 3 leaflets are
digitate and the stipules, bracts and
bractlets small but persistent. A.
Andreu'sianum has sparsely silky

lvs. In Goodia the 3 leaflets are pin-

nately arranged, and
the stipules, bracts and
bractlets very evanes-
cent. -^^ ji,

GOOD- KING-
HE N E Y . Consult
Chenopodiuni.

J '-.Y

GOODYfiEA (after
John Goodyer, British
botanist, who helped
Johnson in his edition

of Gerarde's Herbal!, 920. Guodyera pubeacens.
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OrcMddcece, tribe Ncottiia. This genus includes the
Rattlesnake Plantain and a few other dwarf terrestrial

orchids of minor importance which are cult, chiefly for

their variegated foliage. They grow a few inches high,

with scapes 8-1.5 in. high at most. About 25 species.

Lvs. radical, usually reticulately veined: fls. in dense
or loose spikes; labellum saccate; anther on the back
of the column.

A. Rardy native plants.

B. Lahellum strongly inflated, with a short tip,

pubSscens, R. Br. Rattlesnake Plantain. Pig.

920. Lvs. ovate, deep green ; veins netted,

white: scape stout: spike dense, ovate in outline

before anthesis: fls. globular, whitish; beak of

stigma short, obscure. Aug. N. F. to Fla., west
to Mich, and Minn. L.B.C. 1:1. B.B. 1:474. Mn.
2:54. F.S. 15:1555. A. G. 12:281 and 13:520. Should
be grown in ordinary loam mixed with pine needles
and dry pine twigs. Not well suited for green-
house cult.

BE. Lahellum saccate, with an elongated tip.

c. Beak of tJie stigma shorter than its body.

ripens, R. Br. Lvs. ovate to oblong-lanceolate;
veins dark : spike 1-sided : labellum with a re-

curred tip. L.B.C. 20:1987. B.B. 1:474. Rhodora,
1, plate 1. Var. ophiddes, Fernald (Fig. 921),
is the commoner form of this species, with very
broadly marked lvs.

CO. Beak as long as or longer than the stigma.

tesselita, Lodd. ((?. pnhiscens, var. minor).
Lvs. broadly ovate to oblong-lanceolate; venation
exceedingly variable : scape slender: spike loose:

fls.white; labellum less saccate than in

G. repens ; tip straight. B.M. 2540.

L.B.C. 10:952. Rhodora 1, plate 1.

Confused by tradesmen with the next.
— Should be planted out in a rockery
in shade, the roots being firmly placed
among dead pine needles and
loam. Referred by Index Kew-
ensis to G. 'pul^escens.

BBB. LaheJlutn scarcely sac

cate, margin involute.

M^nziesii, T.indl. Plant rather
large : veins netted : spike somewhat
1-sided. Western U. S. to northern N.
Eng. B.B. 1:475. — Advertised by
Dutch dealers.

AA. Tender exotics, cult, under glass.

B. Lvs. icith a ivhitish midvein.

veltitina, Maxim. Fls.whitish, tinged
rose. Japan. F.S. 17:1779.

EB. Lvs. with ichite, netted veins.

Schlechtendali&na, Reichb. f. (G. Japonica, Blume).
In general appearance like G. iesselata. Lvs. ovate:
spike loose : fls. white. Japan.—Once advertised by
Pitcher & Manda.

G. Bawsoniana and G. discolor. See Hffimaria.- G. quer-
cicala. See Physums. Oakes Ames.

GOOEA NUT is a name for the Cola.

GOOSEBEEEY. The Gooseberry and the currant are
two of the hardiest types of bush fruits. The native forms
range far north into British America (see Rihes ) . Seed-
lings of these are also very hardy. English varieties are
comparatively tender. The Gooseberry appears not to
have been cultivated for more than 300 years. There
was, however, a remarkable increase in the number of
varieties in England between 1050 and 1750. The Goose-
berry became a favorite fruit with the Lancashire weav-
ers, who should be credited with this great develop-
ment. Miller, 1731, says it would be iiseless to attempt
an enumeration of varieties. In America the Gooseberry
has been a neglected fruit. With wild forms in abun-
dance, types greatly superior to those from which the

Goody&ra repens, var. ophoides

Spike denser than common.

immense English varieties were derived, with a crying
need for better table varieties, practically nothing has
been done to improve the natives. Our natives have not
been improved primarily because the American people
have never acquired or cultivated a taste for the fresh
fruit of the Gooseberry. In England the fruit of many
of the large, fine-flavored varieties is used uncooked.
In America the fruit of the Gooseberry is thought of
only in connection with pie (tart) or jam, and when
transformed into these food products, flavor, while of
some importance, is but a minor consideration. The
claim that English Gooseberries are less palatable than

the natives is quite true, when passed upon from
this standpoint. The best cooking apples are not
usually prized in the raw state on the table, and
vice versa. The point is this— and it is worth mak-
ing—that there are dessert Gooseberries and also
culinary Gooseberries. We should keep the classes
distinct, and work for the production of varieties
with the vigor of our natives and quality and size
of fruit of the best European. Houghton was pro-
duced nearly 70 years ago, and Downing from
Houghton seed, grown by Charles Downing, about
40 years ago (see Bailey," Evolution of our Native
Fruits ") . These two varieties represent the Amer-
ican type, although it is possible that Downing is

the result of a cross between Houghton and some
European variety. The habit of the plant partakes
somewhat of European characteristics. Downing
is the more popiilar.

Site and preparation of so^Z. —The largest and
finest native bushes are found upon rich bottom
lands. Moist, but not soggy, clay loams give best
results. No amount of fertilizing will bring sandy
soil into condition suitable to the successful cul-

ture of the Gooseberry anywhere in this country
except, perhaps, along the north Atlantic and north
Pacific seaboards. Good results have been secured
in the Lake Ontario fruit region on reddish, cal-

careous clay. In such situations the
fruit does not drop easily, and the
plants are usually free from mildew.
On the east and west coasts the aspect
or lay of the land is of less importance
than in the interior. In the mid-conti-

nental region a sharp, north
slope on a cool, clay loam ridge
is essential to the fullest suc-
cess. A clover sod turned under
and thoroughly worked up is an
excellent preparation for the
Gooseberry plantation. A heavy
preparatory application of barn-
yard manure may tend to make
the soil too porous and too eas-

ily dried out. If applied the sea-
son previous to setting the
plants, and the land is cropped
with potatoes, it will be left in

good condition to receive the Gooseberries.
Gooseberries, particularly the English kinds, will en-

dure more shade than most fruit plants, provided the
soil is suitable. Good results are often secured by
planting in rather densely shaded city gardens. Where
these conditions prevail, special attention should be
paid to maintaining an open head, in order to discour-
age the growth of mildews.
Planting and training. ~l^h.Q Gooseberry vegetates at

a low temperature. It should, therefore, be planted as

soon as the ground can be worked in spring. A better
plan is to plant early in autumn. It may be transplanted
successfully as early as August 15 south of latitude 42
degrees, and north of that line from September 1 up to

the beginning of frosty weather. When set out late in

autiimn, the surface of the ground should be thoroughly
mulched with straw or manure. The English varieties

grow somewhat larger than the American type, and re-

quire rather more space. The plants are variously dis-

tanced, according to the inclination of the grower; Gx3,
5x3, and 4x4 ft. apart for garden culture are the com-
moner distances at which the plants are set.

The training of the Gooseberry is exceedingly simple.
It bears most freely on 2- and 3-year-old wood. The aim
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should be to keep a continuous supply of vigorous shoots.

As they become enfeebled, cut them out. Encourage
spurring by cutting back when a variety indulges in

a rambling habit, like Josselyn
(Red Jacket). In the East, it is

recommended to thin the head to

lessen the tendency to mildew.
This is probably good advice, but
in the West it does not apply
with the same force ; rather cut
out the weaker branches, and pre-
vent mildew by other methods.
Thin, also, to facilitate fruit pick-
ing, Prune to encourage upright

922. Ribes Grossularia in

bloom. Nat. size.

923. Leaves of Ribes Grossularia.

Natural size.

growth, when cultivating varieties like Mountain Seed-
ling and Houghton. The bush form, with several stems,

is to be preferred to the single stem; plantations last

longer in bush form, and are more productive.

Tillacie and fertilizing. — In the east and west coast

climates, and in the lake region, clean culture may be
given; but in the interior, mulching with strawy ma-
nure or barnyard litter is better than mulching with
soil. Cool, rich soil constitutes an essential to success.

Good results have been obtained by the use of coal

ashes as a mulch. This is, of course, only an amateur's
method, and not feasible on a commercial scale. The
Gooseberry is grown with a fair degree of success be-

tween young orchard trees on the loose soils bordering
the upper waters of the Mississippi and Missouri rivers.

The practice is not to be commended from the stand-

point of the welfare of the orchard. Gooseberries are

also grown between grape rows— a practice hardly to be
commended. Practice only shallow tillage.

Picking, marketing , and conserving . — Piaki-ng Goose-
berries is an uncomfortable and generally uncongenial
occupation. The best native varieties, as a rule, are those
most completely armed with thorns. A little practice,

however, will enable a dexterous picker to secure the

berries without receiving much punishment in return.
The berries cluster along the lower side of the bearing
branch. They are best removed by elevating and steady-
ing the branch with one hand while the other hand rap-
idly removes the berries, working from the base up-
wards. Picking costs between 1 and 2 cents per quart—
usually ly^ cents. English Gooseberries should be
marketed either in quart boxes or in 5-pound Climax
baskets.
American varieties are nearly always picked green,

and are usually called for in considerable quantities for
stewing, jam making or for canning. These are shipped
in 10- and 20-pound baskets. Beach, in Bull. 114, N. Y.
Exp. Sta., gives the following reasons for marketing
Gooseberriesin the green condition; "(l)Thehard, green
fruit is not as easily injured in picking and packing as
the pulpy ripe fruit, and it will stand transportation
better. (2) The fruit that is allowed to ripen on the
bushes is exposed longer to attacks of sunscald and
mildew, and should long-continued rains follow a period
of drought, the ripening fruit is liable to crack and
spoil. (3) The ripening of fruit is an exhaustive process,
from which the tree is partly relieved when the fi'uit is

marketed green. (4) The proceeds from the green fruit
usually compare favorably with the proceeds from the
ripe fruit, although the large English varieties some-
times bring the highest prices of the season."

Gooseberries are very palatable if canned jxist before
reaching maturity. Sugar should be used in the pro-
portion of one-third to one-half pound to each quart of
berries. When treated in this way, Gooseberry pie may
be enjoyed at any time during winter. Gooseberry jam
is indulged in to a considerable extent by residents of
Iowa, Nebraska, Minnesota and Dakota. Wild berries
are gathered and largely used for the purpose, their
aromatic acidity giving a spiciness to the finished prod-

Ribes oxyacanthoides
in bloom (X 73)

Leaves of Ribes oxyacan-
thoides. Natural size.

924. Crown Bob, an Eng-
lish Gooseberry (X %).

925. Industry, one of the
English Gooseberries.

Nearly natural size.

net which is notably wanting in that made from culti-

vated types.
Types and varieties, —Practically, there are two types

of Gooseberries in cultivation.

1. The European (Bihes Grosstilaria, Figs. 922, 923),
characterized by stocky, upright growth, light-colored
spines, thick, glossy Ivs. and large, variously colored fr.

The plants are less hardy than our natives or their hy-
brids, are affected by our hot summer suns, and are
very susceptible to fungous troubles, prominent among
which is mildew. The New York Experiment Station
recommends the following varieties ; Grown Bob (Fig-
924) ; red, large, round, of good quality. Industry (Pig.
925), Lancashire Lad; fr. dark red, nearly round

;
plant

prolific, healthy. Prince Harry; one of the largest,
green, good quality.

2. Americans, and hybrids between European and
American species,usually classed with Americans (Figs.
926,927,928): Ivs. thinnerthan in JJ. ffrassu^oria; leaf-
stalks hairy, spines borne singly, fr. small, reddish
green, shading off to purple. Pale Red may be consid-
ered a good type of the species. Varieties: Champion
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928. An American Gooseberry (X^^)—Ribes oxyacanthoides.

partakes largely of European characteristics. Downing
is the most widely planted of all Gooseberries in America
(Fig. 929); fruit medium size, oval, green; plant upright,
vigorouSj healthy, productive. Houghton, an old favor-
ite; fr. small, round, dark red, good quality. Pearl;
almost identical with Downing, of w^hich it is a seedling.
Josselyu; fr. large, red, oval; plant vigorous and pro-
lific. Another promising native type is M. Cynoshatl,
represented by the Mathews, of Iowa origin.

Propagation.—This is effected in three principal ways.
(1) Cuttings : The Gooseberry does not "strike "very
readily from cuttings. Native varieties root more freely
than English types. The cuttings may be taken in the
fall, as soon as the wood is ripened. They should be
7 to 9 in. long. They may be set in the ground at once,
or tied in bundles and buried in the ground, or stored in

a cold cellar over winter. The cellar must be cold—
almost down to freezing point. Pall-set cuttings should
be planted obliquely, so that the heaving of the ground
will not throw tliem out. Set cuttings in nursery row
3 feet apart and give clean culture. (2) Layers: Propa-
gation by layering is the common nursery practice. For
this purpose, plants 5 or 6 years old are used. They
should be vigorous and healthy. They should be cut
back severely in the autumn or early spring. This en-
courages a dense, bushy growth. The layering is done
by plowing a furrow against the row on each side and
forcing the branches down by throwing soil directly on
top of the bushes. In moist regions a comparatively
small amount of covering is necessary. In dryish re-

gions 5 or 6 inches of soil is necessary. In the fall the
soil is removed and the rooted branches separated from
the parent bush, leaving buds for the production of
shoots the following season; or, the entire plant may be
taken up and divided. (3) Root-cxittings : Native Goose-
berries may also be propagated by cuttings of the roots.

The plants are taken up in the fall with all roots pos-
sible. The latter are cut into 2- or 3-inch lengths and

929. Downing Gooseberry.

packed in boxes of earth, which are stored in a cold cel-

lar. In spring the pieces of roots are planted in nursery
rows, covered with 2 inches of soil. English varieties
are not readily propagated by this method. When single-
stem plants are desired, they should be grown from cut-

tings. In order to discourage sprouting tendencies the
buds above the roots should be removed— disbudded.
Layer plants are best for producing the bush form of
plant used almost exclusively in America.

Diseases. — TliQ Gooseberry, as a rule, is affected seri-

ously by only two plant parasites, mildew and leaf-spot.
The former attacks the English varieties, while the lat-

ter is the chief fungous enemy of American varieties.
Mildew (Sphcerotheca Mors-Uvce): This is the bug-

bear of English varieties in America. It has done more
to discourage the cultivation of this type than anything
else. This fungus attacks shoots, foliage and fruit. It

covers the affected part with a gray, frost-like coating.
This turns to a dirty brown later on. It is a surface-
growing parasite, and the web-like covering may be
peeled from the fruit in its early stages. The ends of
the shoots and younger leaves are attacked first, caus-
ing the bush to take on a stunted appearance. Reme-
dies for mildew: (1) Sanitary: circulation of air secured
by a favorable site, good drainage and proper training.

(2) Fungicides: [a] Potassium sulphide, liver of sulphur
1 oz. to 2 gals, water. Spray 4 or 5 times, at intervals of
6 or 8 days, beginning with the unfolding of the leaves.

(6) Bordeaux mixture may be used with good results
for the first two applications. It stains the fruit when
applied after the fruit is half-grown, (c) Dilute copper
sulphate, 1 oz. to 15 gals, water, may be used through-
out the season.

Leaf-spot {Septoria Hibis): This disease attacks the
leaves only. It produces numerous small bro"mi, irregu-
larly shaped spots or patches on the Ivs. This spotting
causes a premature dropping of the Ivs., often before
the fruit is fully developed. Remedy: Spray early in
the season, and again after harvesting the fruit, with
Bordeaux mixture.
Injurious Insects. — {!] The imported Currant worm:

The larva of a saw-fly attacks the foliage soon after
fruit sets. The attack is first made on the lower
leaves. From this point the worms work upward on
the bush, stripping the leaves in their line of march.
The worms are exceedingly voracious, and will defoliate
a bush in 2 or 3 days. The mature insect is a saw-fly,
which deposits its eggs on the under side of the leaf.

Usually two broods occur diiring the season. Treatment:
Spray with arsenical poison early. Bordeaux mixture
and Paris green may be used in combination for the
early spray. For the later sprays, fresh powdered
hellebore, at the rate of 1 lb. to 50 gals, of water, is

effective. The grower should not wait for the insect
to make its appearance, but should ward off danger as
soon as the leaves appear by spraying with Bordeaux
mixture and Paris green, which will adhere to the
foliage and be on the spot when needed. Other in-

jurious insects are the Gooseberi-y fruit worm {JSpoclira

Canadensis), which burrows in the green fruit, causing
it to drop. Remedy: Destroy infested berries.

2. Currant borer {Psenocerus supern ota t u s) : The
larva of a moth. Eggs are laid near the tip of the cane,
down the center of which the larva tunnels. Infested
canes are readily detected. They should be cut out and
burned. San Jos^ scale and four-lined leaf-bug are
sometimes injurious. When a plantation is infested by
the former it should be thoroughly treated with whale
oil soap mixture in winter, diluted kerosene on sunshiny
days in spring, or, in bad cases of infestation, it will

probably be wisest to root up and destroy the bushes.
Kerosene emulsion is used against the four-lined bug
with success. John Craig.

GOOSEBERRY, BARBADOES. See PeresTcia.

GOOSEFOOT. Vernacular for Chenopodium.
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GOEDdNIA (after James Gordon, an English nursery-
man; died 1780). TernstrceniiAceo'. Ornamental trees
and shrubs with alternate, simple, rather large, decidu-
ous or persistent Ivs., axillarj', showy white fls. and a
woody capsule. Only (?. pubescens is hardy north to

Mass., while the others are cultivated only in sub-
tropical regions. They all have very handsome shining
foliage, and produce their large white fls. even on rather
small plants. They grow best in a somewhat moist,
peatj^ or sandy soil. Prop, by seeds, layers or cuttings
from half-ripened wood under glass. About 15 species
in the S. Atlantic states and subtrop. and trap. Asia.
Pis. solitary and axillary to ward the end of the branches;
sepals and petals 5, rarely more; stamens numerous:
capsule 5-celled, dehiscent with 2 or many usually
winged seeds in each cell.

P. J. Berckmans writes that a large tree in the Bar-
tram garden, near Philadelphia, was long supposed to

be the only living specimen of G. pnbescens. All other
specimens in cultivation are believed to have been
propagated from the Bartram tree, which has lately

died. All efforts since 1790 to rediscover tliis tree in the
South have failed.

A. Foliage deciduous.

puhSscens, L'Hi5rit. {G. Altamdha, Sarg.). Shrub or
tree, to 30 ft. : Ivs. obovate-oblong, narrowed into a short
petiole, sparingly serrate, bright green and shining
above, glabrous, turning scarlet in fall, 5-6 in. long;
fls. short-pedicelled, pure white, about 3 in. across;
petals roundish obovate, with crenulate margin, con-
cave: capsule globular. Sept., Oct. Georgia, but not
found again since 1790. S.S. 1:22. G.W. F. 47. Mn.
6:201. Gng. 7:107. M.D.G. 1899:25. -One of the few
trees that flower iu autumn.

AA. Foliage evergreen.

Lasidnthus, Ellis. Loblolly Bat. Tree, to 60 ft.,

usually shrubby in cult. : Ivs. obovate-lauceolate, nar-
rowed into a short petiole, crenately dentate, dark green
and shining above, 4-6 in. long: fls. long-pedicelled,
white, 2-21^ in. across; petals oblong-obovate; stamens
short: capsule ovate. July, Aug. Va. to Fla. and Miss.
S.S. 1:21. B.M. 668.

an6mala, Spreng. Large shrub: Ivs. oblanceolate, nar-
rowed into a very short petiole, entire or serrate, dark
green above, 3-6 in. long: fls. almost sessile, creamy
white, 2-3 in. across; petals roundish obovate. Nov.
S.China. B.M. iOlS (as JPolijsiJora axillaris). B.M. 2047
and B.R. 4:349 (as Camellia axillaris).

G. Javdnica, Rolliss. See Schima Noronhae.

Alfred Rehder.
GOESE. Ulex Europceus.

GOSStTIUM (name used by Pliny, probably from the
Arabic). Malvclcew. Cotton (which see). Probably
not more than a dozen original species, although more
than 100 have been described. The species which have
produced the cultivated Cotton are now much confused.
Two or three species are in the trade for ornamental
purposes : G. Davidaonii, Kellogg, from Lower Califor-
nia, a woody xilant with handsome yellow but rather
small fls. (1 in. Ions), and small cordate, mostly entire
Ivs. G. Stiirtii, F. Muell. A shrub of several feet, more
or less marked with black dots : Ivs. broadly ovate,
entire: fls. large, purple, with a dark center.

L. H. B.

GOUANIA (Antoine Gouan, 17.3.3-1821, professor of
hotany at Montpelier, France). HhamnAcew. This ge-
nus includes the "Chawstick " of Jamaica, a rapid -grcTw-
iug, shrubby vine, with pretty heart-shaped Ivs., grown
sometimes for ornament in the extreme South. It is
suitable for screening unsightly objects. The stems are
chewed in the West Indies. Tooth brushes are made
from the frayed ends and tooth-powder from the pul-
verized wood. The genus has about 30 species of shrubs,
sometimes tall climbers, tendril-bearing : branches
long and slender : Ivs. alternated, petiolate, penni-
nerved, entire or dentate : fls. in clusters, arranged
along axillary and terminal, elongated peduncles ; disk
5-lobed; style 3-fid: capsule with 3 indehiscent berries.

DomlngSnsis, Linn. Lvs. usually lK-2 in. long, ellip-
tical, glabrate, with blunt, distant seri-atures ; veins
tapering towards the margin : capsule winged, emargi-
nate. West Indies.

GOUmi. See Elmagnus.

GOUED. In England, a generic name for species of
Cucurbita (which see). In America the term is used to
designate those cucurbitous fruits which are hard-
shelled, and are used for ornament or for the making of
domestic utensils. The Gourd of history is probably
Lagenaria. In the northern United States, the small,
hard-shelled forms of Vncnrbita Pepo (var. ovifera) are
commonly understood when the word Gourd is used.
The Gourds in the Amer. trade are referable to their
species as follows:

Anaconda, Lagenaria vul- Onion-shaped, Cucurbita
garis. Pepo.

Apple-shaped, Cucnirbita Oi-a.nse, Cucurbita Pepo.
Pepo, Ostrich Egg, CucuTnis dip-

Bieolor, Cucurbita Pepo. saceus.
Bonnet, Luffa. Pear-shaped, Cucurbita Pepo
Bottle-shFi^eii. Lagenariavul- (Fig. 597).
garis. Powder Horn, Lagenaria vul-

Qa,\o.\iS^^'h,LagenariavulgaHs. garis.
Coloquinte, Cucurbita Pepo. Rag, Luffa.
Dipper, Lagenaria vulgans. Serpent or Snake (not Snake
Dipsaceous, Cueumis dip- Caeumber, which is a Cucu-
saceus. mis), Lagenaria vulgaris

Dish-cloth, Luffa. and Trlchosanthes.
Egg, Egg-shape, Cucurbita Sponge, Luffa.
Pepo. Spoon, Lagenaria vulgaris.

Gooseberry, Cueumis An- Sns:ivT!vough. Lagenaria vul-
guria. garis.

Hedi^ehog, Cueumis dipsaceus. Tashkent, Cucurbita Pepo.
Hercide.s' Club, Lagenaria Turk's Turban, Cucurbita
vulgaris. Pepo.

Mate Gourd, small foi-m of Vegetable Sponge, Luffa.
Lagenaria vulgaris. Wax Gourd, Benincasa cerif-

Mock Orange, Cucurbita era.
Pepo.

L. H. B.

GEAFTAGE comprises the process and operation of
inserting a part of one plant into another, with the in-

tention that the part shall grow on the foster root, to-

gether with all the questions which arise in relation to
the practice. It is a comprehensive or generic term,
whereas grafting is a specific term designating merely
the operation. The term Graflage (analogue of the
French greffage) was proposed by the present writer in
1887.
Grafting is oue of the oldest of the arts of plant-craft.

It is probable that the real art of grafting has held more
or less as a professional or class secret in the ancient
world, for the writers seem to have only the vaguest no-
tion of its possibi>lities and limitations. Vergil writes
(Preston's translation)

:

But thou Shalt lend
Grafts of rude arbute unto the walnut tree,

•Shalt bid the unfruitful x^lane sound apples hear.
Chestnuts the beech, the ash blow wlaite with the pear,
And, under the elm, the sow on acorns fare.

It seems to have been a popular misconception that
any kind of plant will grow on any other. Pliny asserts
that the art of grafting was taught to man by nature.
Birds swallow seeds, and these seeds, falling in "some
cleft in the bark of a tree," germinate and make plants.

"Hence it is that we see the cherry growing upon the
willow, the plane upon the laurel, the laurel upon the
cherry, and fruits of various tints and hues all spring-
ing from the same tree at once." This, of course, is not
grafting at all, but the implanting of seeds in earth-
filled chinks and cracks, in which the plants find a con-
genial foothold and soil. But the ancients have left us
abundant testimony that genuine grafting was employed-
with success. Pliny describes a cleft-graft. He gives
several precautions: the stock must be "that of a tree

suitable for the purpose," and the graft must be "taken
from one that is proper for grafting ; the incision or
cleft must not be made in a knot; the graft must be
from a tree "that is a good bearer, and from a young
shoot;" the graft must not be sharpened or pointed
"while the wind is blowing;" "a graft shotild not be
used that is too full of sap, no, by Hercules! no more
than one that is dry and parched;" "it is a point most
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religiously observed, to insert the graft during the
moon's increase."
The accompanying cut (Pig. 930) reproduced exact

size from Robert Sharrock's "History of the Propaga-
tion and Improvement of Vegetables," 1672, shows va-
rious kinds of grafting in vogue over two centuries ago.
Following is the literal explanation of the plate :

h.

k.

p-

a or (J.

rl.

930. Sharrock's illustration of the modes of Grafting:. 1672.

The Exemplification of the Operations hy the Figure.

a. Denotes the ordinary cutting of the bark for inoculation.
b b. The sides of the biirk lifted np for the putting in of the

shield.
c. The shield taken off with the bud, which lies under the

stalk of the leaf cut off.

I n. The shield put into the stock to be bound up.
d. The bark cut out in an oblon? squai'e, according to an-

other usual way of inoculation.

The shield cut out for the fitting the disbarked square.
The same shield put into the stock,
A variation of the forementioned way, by cutting off the
upper part of the oljlique square, and binding the
lower part down upon the shield.

The shield so put in to be bound up.
Another variation by slitting the bark, that the bud and

leaf may stand forth at e, and the bark slit be bound
down upon the shield.

A cross cut for inoculation.
The same cross cut lifted up, in this figure somewhat

too big.

The shield cut off to be put therein.
The shield put in.

Tlie cut of cyon or stock for whip-grafting.
The cut of cyon and stock for shoulder-grafting.
The cut of the eyons and slit of the stock for grafting

in the cleft.

X. The stock set for ablactation or approach.
u. The cyon of the branch for the same operation.

1 2. The branch that is to be taken off by circumposition.
3. The branch that bears up the mold to the disbarked

place.
4. The branch of a carnation to be laid.

5. The joynt where the sUt begins.
6. The next joynt where the slit is propped open, with a

piece of a carnation leaf put in.

Herein are seen the germs of all the grafting practices
of the present day, together with some practices of
layering. Sharrock treated the whole subject of graft-
ing under the head ^of "Insitions," and here he mi-
nutely describes the cleft-graft, and speaks of it as
"the common way of grafting." The practice which we
now know as inarching or grafting by approach, he sig-

nificantly calls "Ablactation " (that is, suckling or wean-
ing). Now that so much is said about the proper and
careful selection of cions, it is interesting to read Shar-
rock's advice on this subject : "Good bearing trees are
made from Cyons of the like fruitfulness. * * Cyons
are best chosen from the fairest, strongest shuits, not
from under shoots or suckers, which will be long ere
they bear fruit, which is contrary to the intention of
grafting." But we have seen that Pliny gave similar
advice before the Christian era,— which is only another
illustration of the fact that most of our current notions
have their roots deep in the past.
The chief office of grafting is to perpetuate a variety.

It is employed in those cases in which plants do not bear
seeds, or in which the seeds do not come true or
are difficult to germinate, or when the plants do / ')

not propagate well by cuttings or layers. It is Lj
also employed to increase the ease and speed of r^ /

multiplying plants. A third office is to produce ^l
some radical change in the nature of the cion,

fl f\

as rendering it more dwarf, more fruitful, or
otherwise changing its habit. A fourth general
office of grafting is to adapt plants to adverse

soils or climates. An example is the very
general use of the peach root in the south-
ern states upon which to work the plum,
as the peach thrives better than the plum
in sandy soils. The practice in Russia of

working the apple on roots of the Siberian
crab is an example of an effort to make a
plant better able to withstand a very se-

vere climate.
In common practice, the effect of the ^X

stock on the cion is rather more a mechan-
ical or physical one than physiological or

chemical. The influences are very largely

those which are associated with greater or

less growth. As a rule, each part of the
combined plant— the stock and cion—
maintains its individuality. There are cer-

tain cases, however, in which the cion
seems to partake of the nature of the jL. //

stock ;
and others in which the stock par- tM ')/

takes of the nature of the cion. There are

recorded instances of a distinct change in the
flavor of fruit when the cion is put upon stock
which bears fruit of very different character.

There are some varieties of apples and pears
which, when worked upon a seedling root, will

tend to change the habit of growth of that root.

Examples are Northern Spy and Whitney ap-

ples, which, when grafted on a root of unknown
parentage, tend to make that root grow very

\

7

r



GRAPTAGE GEAPTAGE 661

deep in the soil. All these instances seem to be special

cases, or exceptions to the general rule that each part

maintains its individuality. Reasons for this change of

nature in these cases have not been determined, and in

most cases such results are not to be predicted. The
most marked effect of stock on the cion is a dwarfing in-

fluence. Dwariing may be expected whenever the stock

Is of a smaller stature than the cion. The most familiar

example is the dwarf pear, made by working the pear on
quince stock. Supplying a plant with a slow-growing
root is only the beginning of the making of a dwarf.

The plant must be kept dwarf by subsequent pruning
and other care. It is significant that there is compara-
tively little demand for large-growing forms of woody
plants, whereas there is a great demand for dwarf
forms.
Extended experiments on plants which are not com-

monly grafted have thrown considerable light on the

possible mutual influences of cion and stock. The re-

searches of Daniel (whose latest contribution comprises
nearly all of vol. 8 of Ann. Sci. Nat. Ser. 8, Botany,

189S) show that the stock may have a specific influence

on the cion, and that the resulting characters may be

hereditary in seedlings. These experiments, as also

those of Voehting, have thrown much light on the physi-

ology of grafting and the variation induced by' it, but

they will not modify the practices of horticulturists nor
greatly change our ideas respecting the results to be

obtained from accustomed- operations. Experience has

f

932. Shield-bud-

inE(XJ^).

»-*!

933. The bud
set in the ma-
trix (X K).

934. The bud
tied.

long since determined what general and practical re-

sults are to be expected from grafting.
The limits within which grafting can succeed are to

be determined only by experiment. These limits are
often within the species, and usually within the genus,
but there are instances in which plants of distinct
genera intergraft with success, a'S in some of the
cacti. But generic and graftage limits are not compar-
able : genera are only arbitrary divisions proposed for
purposes of classification, and intergrafting, like inter-

crossing, has no necessary relation to these conceptions.
In general, the closer the affinity of cion and stock, the
better the union. When stock of the same species can-
not be secured, it is allowable to choose another species.
Thus it has been impossible to secure Japanese plum
stocks upon which to grow the varieties of Japanese
plums, and peach, Marianna, myrobalan and domestica
plum stocks have been used. In some cases another
species grows more readily from seed, is cheaper, is less
liable to fungous injury in the nursery, or has some
other practical advantage. Thus, most domestica plums
(Prunus domestica) in the North are worked on the
myrobalan (P. cerasifera

) ; most sweet and sour cherries

935. Budding knife (X M).

(Prunus Avium and P. Cerasiis) are worked on the
jlahaleb (P. Mahaleb); many kinds of roses are worked
on manetti and Sosa niultiflora stocks.
From time to time there arises an agitation against

935,

Cleft-eralting.
937. The cleft-

graft waxed.

grafting, particularly in the Old World. Cases of poor
unions and the difficulties of sprouting from the root or

stock are cited as proofs that graftage is in.iurious and
devitalizing. But these
are instances of poor
graftage. They show
what should not be done.
Properly done, on plants
of proper affinity, graft-

age is not devitalizing.
It is essential to modern
horticulture. There are
disadvantages, to be sure,
but the advantages over-
balance. There are dis-

advantages in wearing
boots. There is no use in
arguing against things
which are indispensable.
The ways or fashions

of grafting are legion.

There are as many ways
as there are ways of
whittling. The operator
may fashion the union
of the stock and the cion
to suit himself, if only
he apply cambium to
cambium, make a close
joint, and properly protect the work. Thus, Thouin in

his '"Monographic des Greffes," 1821, describes 119 kinds
of grafting. All kinds of grafting may be classified into
three groups :

1. Bud-grafting or budding. In the old days called
inoculation.

2. Cion-grafting, or what is now thought of as graft-
ing proper.

3. Grafting by approach, sometimes called inarching.

A word may be needed about the terminology of graft-

age. As already explained, graftiiui is merely the ope-
ration of inserting a part of one plant into another; but
it is ordinarily restricted to grafting by means of short
twigs or cions, and budding is used to designate the
insertion of single buds which are severed from the
branch on which they grew, ^tock is the plant or part
on which the grafting is done. Cion is the part inserted
into the stock, although it is usually restricted to

cuttings of twigs, and does not include detached
buds. In many writings the word is spelled scion,

but the other is shorter and etymologically more cor-

rect. When the writer found it necessary to use the
word in print, he chose the shorter form, although
it is not commended by the dictionaries. It has been
said that cion is an anatomical term. It may be; but
it was originally a horticultural term. The early hor-
ticultural writings used ciou andcyoH. ^cioii is later,

and has nothing to commend it except usage ; but
the usage is not uniform. The word graft is some-
times used in the sense of cion, but it would better

be used for the completed thing, — the new plant or
part made by the joining of cion and stock.

Budding. —The operation of budding consists of

inserting a single detached bud underneath the bark
of the stock. It is emploj'ed only in stocks of small
diameter, and preferably in those not more than one 938.

year old. The operation may be performed whenever 2
the bark will peel and whenever mature buds may be ^j'^
obtained. The bark will peel in early spring and again
in late summer or early fall, and the operation of bud-
ding in the open ground is therefore performed at those
times. In the spring the buds are secured from twigs of

the previous season's growth. At the second budding
season, in late summer or early fall, the buds

*^^ are secured from grow'ing twigs of the season.

yy At that time of the year the buds will be sufR-

^J ciently developed to be easily recognized and
—^ handled. Budding is much employed in nurser-

ies. Peaches, cherries, plums, and most stone

fruits, are habitually budded rather than cion-

grafted. In the East apples and pears are usually budded
in the nursery; but in the West apples at least are usu-
ally root-grafted. It is practicable to insert buds in the
tops of young trees, rather than cions, for the purpose of
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changing the tree into a different variety. Sometimes
the buds are inserted in limbs which are two and three
years old ; but it is usually preferable, if the tree is of

some age, to cut back the tree somewhat heavily the
previous season or the previous spring, in order to get
a growth of suckers into which the buds may be set.

Third-rate stocks are sometimes set in nursery rows
and budded the following July in western nurseries.
The cutting from which the buds are taken is known

to budders as a stick (Fig, 931). In early spring bud-
ding, this stick is the last year's growth of the variety
which it is desired to propagate. Later in the season
the stick is the twig which is grown during that season.
Not all the buds on the stick are strong enough or good
enough for budding. The budder will usually discard
the weak ones at the top and at the bottom, unless he is

very much pressed for buds, as may be the case with
new or rare varieties. If the stick is taken late in the
season the leaves will be on; but these are quickly cut
off to prevent too much evaporation from the cutting.

About one-fourth of an inch of the leaf-stalk is left to

serve as a handle to the bud.
The ordinary operation of budding is that which is

shown in the illustrations. It is known as shield-bud-
ding, from the shape of the removed bud. With a thin-

bladed, sharp knife, the operator slices off the bud by
placing his thumb beneath the bud and making a deft
and quick stroke of the blade. Just under the bud he
cuts a little into the wood. Some budders afterward re-

move this bit of wood; but this is not essential. If this

wood is somewhat hard and dry, or if it carries some
pith with it, it may serve to dry out the bud or to pre-
vent intimate contact with the cambium of Ihe stock. In
ordinary operations this truncheon of wood is not re-

moved. Most budders cut all the buds on a stick before
they insert any of them; but they are allowed to hang to

the stick by their upper or lower ends, being snipped off

by the knife as fast as they are needed (Fig. 931).
The stock is first prepared by removing all the leaves

and twigs from the area which is to be budded. In the
case of nursery stock, it is customary for a boy to strip

the lower leaves of the stock a day or so in advance of

,1/1

939. Cleft-graftine of an old tree.

the budding. If the stripping is done three or four days
or a week before the budding, it will sometimes cause
the bark to set and, therefore, interfere with the opera-
tion. Nursery trees are usually budded as near the ground
as the operator can work— not more than 2 or 3 inches
above the surface. In most cases, the budder prefers to

set the bud on the north side of the stock in order that
it may be shaded from the hot sun.
A T-shaped incision, just through the bark, is made

on the .stock (Fig. 932). The crosswise incision is usu-
ally made first. As the operator takes his
knife from the last incision which he
makes, he gives it a deft turn to right and
left and loosens the flaps of the bark, so
that the bud can easily be inserted. The
bud is now taken from the stick and
shoved into the matrix underneath the
bark until it is entirely within the cleft

(Fig. 933) . A boy follows and ties the bud,
making 4 or 5 deft turns and holding the
strand by covering the lower end under-
neath one of the turns (Fig. 934). No wax
or other covering is used. Any soft strand
may be used for this purpose. It was the
old custom to use basswood bark, which
was taken in the spring from the inner
layers of the bark of the basswood tree.
This material was then macerated in water
and afterwards pounded to make it soft.

Yarn is also used. At the present time
raffia is universally employed. This is the
stripping of an oriental palm, and it can
be bought in the market at about 20 cents
per pound, and at that price is cheaper
than home-made materials ; it is also bet-
ter. It is customary to lay it on the ground
or in a damp place over night in order to
soften it and to allow the operator to flat- 940.
ten out the strands. This rafRa is cut in Bark-graftinE.
the length to suit before the tying is begun,
and the bunch of strands is then held underneath the
belt or carried in a box. For budding, the operator pre-
fers a small, thin-bladed knife, with a rounded or
thumb-shaped cutting surface (Fig. 935).
When budding is performed late in the, season, the

bud does not throw out a shoot until the following
spring. It merely gi'ows fast or "sticks "to the stock.
Two or three weeks after the setting of the bud, the
bandage is cut so that it will not restrict the swelling of
the stock. If the stock grows very rapidly, it may be
necessary to cut the bandage before that time. Nothing
more is done with the tree until the following spring, at
which time the whole tree is cut off about one inch above
the bud. This one bud now throws out shoots and makes
a very heavy growth, being impelled by the strong root.
During this first season of growth a peach tree will at-
tain the height of four to .six feet, and be ready for mar-
ket in the fall. If the bud is set early in the spring
it will throw out a shoot the same season ; but ordinarily
it would not make the growth in one season that the bud
does in the other case. .Spring budding in the open air
is rarely emj>loyed in nursery practice. It is sometimes
used in the top-budding of established plants. In all

budding practices, it is important to keep down the
suckers from the stock.

In the South a peach tree may be large enough in
.June, if the seeds are planted in February or March, to

_.J:ie budded. The bud will grow the same year, and by
"fall will make a salable tree. This operation of budding
in early summer on stocks which grow that year is

known as Jnne-budding. As a rule, June-budded trees
are smaller than fall-budded trees ; but they can be ob-
tained one 5'ear sooner.
There are many other kinds of budding. Some of

these will be found in American writings. None of
these other styles of budding, however, is of commer-
cial importance in this country.

Grafting proper is the operation of inserting a twig
or a woody cion into a stock. The kinds of grafting are
very many. Few are described here. They may be clas-

sified in respect to the place or position of the cion on
the stock: root-grafting, or the insertion of the cion in
the root of the stock; crown-grafting, or the insertion
of the cion at the crown (surface of the ground) ; stem-
grafting, or the insertion of the cion in any part of the
main stem or trunk ; top-grafting, or the insertion of
the cion in the top or branches of the plant. Grafting
may again be classified in respect to the maturity of the
cion: dormant wood grafting; and softwood or herba-
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ceous grafting, in which the cion is taken from green or
growing wood.

It is customary to classify grafting in respect to the
way in which the union is made. There are three

^ general types in common use in this country:
cleft-grafting, whip-grafting, veneer-grafting.

Cleft-grafting consists in splitting the stock
and inserting a wedge-shape cion into the cleft.

It is employed only in rather large stocks, prefer-
ably in those which are an inch or more
in diameter. The stock iscutofif, and it

is split with a knife made for the pur-
pose. The cleft is then held open by
a wedge and the cions are inserted in

the side of the cleft in such position
that the cambiums of the stock and
cion are in contact (Fig. S?,6). The whole surface
is then securely waxed in order to prevent evapo-
ration and to protect the wounds from the sun
(Pig. 937). Cleft-grafting is performed in early
spring. The cions are taken some time previously
from the last year's shoots. They are stored in the
cellar or other cool place in order that they may
be perfectly dormant. It is customary to cut them
of three buds' length ; but if the shoot is very
long-jointed and if the variety is new or rare, and
the wood therefore scarce, they may be made of
one or two buds. The wedge-shaped part should
be somewhat thicker on the outside in order that
it may be clasped tightly in the cleft ( Fig. 938 )

.

It is customary to have one bud near the top of
the wedge. Although this bud is covered with
wax, it is the most likely to grow, since it is nearest
the source of food supply and is less injured by ex-
ternal conditions. Itpushes through
the was. It is customary to insert

two cions in all stocks, even though
only one branch is desired. By in-

serting two cions, the chances of

success are doubled, and the wounds
heal better if a twig grows on each
side. After a year or two, one of

ndj the cions may be cut otf if desired.

IVhip- There are many kinds of grafting-

eraft. wax, but the one which is most
serviceable for applying with the

hands in the open air is made by melting
together one pound (by weight) of ren-
dered tallow, two parts of beeswax and

-A*

942. Root-eraft with
2 cion (X ^).

The iiniou is .it D.

943. Tree grown from a long-cion root-graft.

four parts of resin. The melted liquid is poured into a
pail or tub of water, when it immediately hardens. It is

then pulled until it is light-colored and develops a grain.

It is then put away for future use, and will keep indefi-
nitely. When used, the warmth of the hands will cause
it to soften. The hands should be greased to prevent it

from sticking.
Cleft-grafting is the method usually employed in the

top-grafting of fruit trees, as apples, pears, plums and
cherries. Old peach trees are rarely changed over to a
new variety. If they are, budding is employed, as al-

ready suggested: the limbs are headed back so that new

944. Grafting knife (X %).

wood is secured in which the buds may be set. It is im-
portant, in all top-working of fruit trees, to keep down
the suckers which spring up around the cion, and which
sometimes completely choke it. In changing over the
top of a fruit tree, all the leading branches should be
grafted (Fig. 939). It is well to stand at some distance
from the tree and make a mental picture of how the
tree will look when the new top is secured: the grafts
should be set in approximately a radius from the center
of the tree. It is rare that the stock should be larger
than two inches in diameter where the cions are set. On
some of the main branches it will be necessary to graft
side branches lower down in order to fill the top and to
afford footholds to pickers and pruners. It will require
from three to four years to change over the tree to a
new variety. Each year a little more of the original top
is removed, and the cions take more and more of the
space.
Bark-grafting (Fig. 940) is a most excellent method

of grafting fairly large limbs, since it does not injure
the stock so much as the cleft-graft. The cions are cut
thin and inserted between the bark and wood. The bark
is securely bound to hold it tight, and the entire surface
is waxed, as in cleft-grafting. This method is called
crown-grafting by the French and English.
Whip -grafting is employed in the nursery and on v'ery

small stocks. It is not used in top-grafting except now
and then on small limbs. The pictures sufficiently illus-

trate how the work is done.
The cion and stock should
be of approximately equal
size. Each is cut off in a

slanting direction, and a

split or tongue is made near
the middle. The same shape
is given to cion and stock
(Figs. 941, 942). The object
of the tongue is to hold the
parts together securely ; it

also presents more contact.

The cion is then boimd to

the stock, i^referably by
means of waxed cord. If the
graft is above ground, the
wounds should be thorough-
ly waxed over the string. If

the graft is below ground,
the tie will be all that is

necessary: the moist earth
packed around the wound
will prevent evaporation and
protect it.

The chief use ofl^the whip-
graft is in root - grafting,

which is employed chiefly

on apples and mostly at the
West. In the East, other things being equal, budded ap-

ple trees are preferable to root-grafted trees. In the
West, however, it is necessary to have apple trees on
roots of known hardiness. The seedling stocks are not
of known hardiness, even though the seeds have come
from the hardiest varieties. It is therefore customary
to use cions 6 to 12 in. long, grafted onto pieces of roots

2H-i in. long (Fig. 942). The graft is set so deep that

only the top bud of the cion projects above the surface.

The piece of root acts as a nurse, and roots may start from
the cion itself (Pig. 943) . When the tree is transferred to

945. Veneer-grafting,
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the orchard, the original root may be cut off in case it is

not very vigorous ; although this is not done if the
union seems to be good and the foster roots are strong.
This root-grafting is done in winter (Dec. and Jan.
preferred) ; the grafts are stored in clean sawdust, sand
or moss in a cool cellar, and are set in nursery rows in
the open eai-ly in the spring, after the manner of grape
cuttings.
The waxed string, with which the whip-grafts are

tied, may be made by dropping a ball of yarn into the
melted grafting wax which is spoken of above. In five

minutes the wax will have penetrated the ball, but the
strand can readily be unwound. The best material for
this purpose is No. 18 knitting cotton. This is strong
enough to hold the work together, and yet weak enough
so that it may be broken in the hands without cutting
the fingers. It will ordinarily decaj' during the year, and
thereby not interfere with the growth of the tree. If the
grafting is done in a room at a living temperature, the

946. Veneer-grafting.

waxed string should be soft enough to stick to the stock
without being tied. Four or five turns are made around
the union. Waxed Manila paper, cut in narrow strips,

is also much used; also single strand cotton " chain" or
warp-thread, either waxed or not waxed.
Any sharp knife with a handle large enough to be

grasped readily is useful for whip-grafting. The blade
should be thin, and the steel of best quality. The
handle should also be strong. Fig. 94-1 shows a common
form of grafting knife. Good shoe-knives may be used.

Veneer-grafthig. — This style of grafting, which is

considerably used under glass with fancy and orna-
mental plants, consists in simply champering the sur-

faces of cion and stock and applying the one to the
other (Fig. 945). The cion is bound to the stock by
rafRa or other material. If the graft is in the open the
wounds are thoroughl}' waxed ; but in the house thej'

may be covered merely with moss. This style of union
is used with herbaceous plants, as well as on hard
wood. Sometimes the stock is severed at the point of
union, as in Fig. 945 ; but in other cases it is not sev-
ered nor headed back until the cion has taken hold
(Fig. 946). In the latter case, the stock is not injured
in case the graft does not grow.
Herhaceous grafting. — Pelargoniums, chrysanthe-

mums and other soft-wooded greenhouse plants are

947. Inarching the branches of
two plants.

sometimes grafted for the novelty of having more than
one variety growing on the same root. Probably most
herbaceous plants can be grafted readily, with the excep-
tion of the endogens,
which do not lend them-
selves to the operation,
although there are in-

stances in which graft-
ing has been made suc-
cessful on them. In
order to succeed with an
herbaceous cion, it is

necessary that the room
be rather close and moist
in order that evaporation
may not be very rapid.
One should endeavor to
secure the general con-
ditions which obtain in a
good propagating house.
The temperature should
be kept rather below the
normal for that species
until union has taken
place. It is usually best
to cover the union with
moss or some other ma-
terial in order to protect
the wound and to check
evaporation. Best re-

sults are secured when
the cion is firm in tex-
ture, as also in the case
of herbaceous cuttings. The kind of graft is of
less importance, although it is customary to use the
veneer-graft cious, since there is less injury to the stock
and the outer surfaces are easily applied to each other.

The cion ordinarily consists of one or two joints, and if

the leaves are large, they are cut in two, as in the mak-
ing of softwood cuttings.

Inarching. — \ti those cases in which union takes
place with much difheulty, it is possible to effect the
conjunction by allowing the cion to grow fast to the
stock before the cion is severed from its own roots.

The plant which it is desired to have grow on the
stock is bent over to the stock, the surfaces of the two
are exposed so that the cambiums may be pressed close

together, and the two are then bound until union takes
place. In some cases a tongue is made in

both the cion and the stock, much as in

whip-grafting, so that the surface of contact
is greater and the parts are held together
more securely. When the cion has be-
come thoroughly established on the stock,

the cion is severed from its own root and
the top of the stock is cutoff. This inarch-
ing or grafting by approach is also used in ^,,.,

the greenhouse when it is desired to trans- ISrA"

fer the whole top or the whole branch of one
plant to another. The illustration (Fig. 947)
shows such a case. Inarching is seldom
employed In this country in a commercial
way.
Inarching is sometimes employed to unite

two branches into one for the purpose of
making a specimen fruit grow larger. If,

for example, a twig of an apple tree is in-

arched into a limb just back of a frait, the
extra food supply may cause that fruit to

grow larger, and a finer specimen may be
obtained. This use of the graft is employed
only for the purpose of securing extra fine

specimens for exhibition or other ijurposes.
Bridge-grafting. — Vfounds or girdles may

be bridged by cions, as in Fig. 948. Trim
the edges of the girdle to the fresh, firm
tissue, insert cions which are whittled wedge-
shape at each end, draw bandages around
the trunk so as to hold the free edges of the
bark and the ends of the cions, and pour
melted wax over the work. This operation
is performed in spring, with dormant cions.

Prevent the buds from throwing out shoots.

i|l(-
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If the eions are placed close together, they will soon
unite along their sides and make a continuous covering
of the wound.
Literature. — Tov further discussion of the whole sub-

ject of grafting, the reader is referred to current works
on fruit-growing ; also to the two American special

books on the subject— Fuller's "Propagation of Plants"
and Bailey's "Nursery-Book." In English work, "Bal-
tet's "Budding and Grafting" is standard. It is an Eng-
lish version of "L'Art de Greffer." l, jj. B.

GRAM, or CHICK PEA. Cicer arietinum.

GSAMMANGIS (Greek, f;mm»irt; perhaps referring
to the markings of the fls.). OrchiddcecB, tribe Vdndece.
Species about 4, of Madagascar and Java. Pseudobulbs
short and thick, with foliage-leaves only at their sum-
mit, hence not enclosed in the leaf-sheaths: fl. -clusters
from the base, many-fld., pendulous: tls. not spurred;
middle sepal strongly concave, lateral sepals somewhat
sac-shaped at base, free, spreading

;
petals ascending,

somewhat different in form and color; lip 3-lobed, with
erect lateral lobes and recurved middle lobe ; column
slender, winged. Nearest Cymbidium, differing chiefly

in having the foliage-leaves only at the end of the
pseudobulb, and the rostellum crescent-shaped (in Cym-
bidium it is triangular). From Grammatophyllum (which
see), Gramniangis differs in the attachment of its pol-
len masses and in the position of its foliage-leaves.

Best cultivated in baskets hung near the glass, where
the light is most intense. The plants can also be grown
successfully in pots placed near the glass, or fastened
to blocks, but in the latter case they must be given more
water.

fillisii, Reichb. f .
(
Grammatophyllum JiJllisi i,

Lindl.). Pseudobulbs 7-11 in. long, each bearing 5-6
Ivs.: Ivs. lK-2ft. long: sepals yellow, elegantly marked
with dark transverse lines; petals and lip pale pink, the
latter with a strong mid-nerve. Summer. Madagascar.
B.M. 5179.

G. a'««oni,E. &H. (Cymbidium Hiittoni, Hook. f.). Pseudo-
bulbs of a single internode, 3-5 in. long, elongated, obovoid,
green: Ivs. in pairs, 6-8 in. long, 2-2/^in.mde, dark green, coria-
ceous : raceme about 10-fld., drooping : sepals obovate, re-

ciirved, light brown outside, streaked transversely inside with
chocolate color; lip greenish, with chocolate stripes. June.
Java. B.M. 5676. X. H. Kearney, Jr.

GEAMMANTHES {OrQ(ik,letter-flower; the petals of
the full-colored varieties with a darker mark like a letter

V, whence also the name of the synonymous genus Vau-
anthes). Crassuldcece. This genus includes a small,
half-hardy, annual, succulent plant, with thick, fleshy
Ivs. and yellow fls., which grows about 6 in. high and
is used for edgings, baskets and pots. All the 9 spe-
cific names are now referred to one, G. gentianoides. Be-
side the type, 4 botanical varieties were recognized in
Flora Capensis 2:331 (1861-2), Calyx bell-shaped, semi-
5-fld. ; corolla tube as long as the calyx; limb 5-6-lobed:
carpels 5-6, many-ovuled, with awl-shaped styles : scales
minute, and evanescent: follicles many-seeded.

gentianoides, DC. Glabrous, somewhat glaucous:
branches forking: stems rigid, filiform: Ivs. opposite,
distant : fls. orange, yellow, or creamy white, and
marked as above described. Cape. B.M. 4G07 and 6401.

F.S. 5:518. The type (var. v6ra, Haw.) has Ivs. ovate

-

oblong : limb of corolla ovate-oblong, a third longer
than the stamens. Var. chloraeflora, Haw., has Ivs. ob-
long or linear: fls. a little larger; limb of corolla ovate-
lanceolate, twice as long as the stamens. -^^ ]\j;_

GRAMMATOPH'i'LLTJM (Greek, gramma, a line' or
streak, and pJii/Uon, leaf; probably referring to the
parallel leaf-veins). Orchiddceoi, tribe Vdndem. A
small genus of perhaps 8 or 9 epiphytic species, of which
about half are well-defined, inhabiting the islands
from Madagascar to the Philippines and New Guinea.
The genus includes some of the largest and showiest of
cultivated orchids. Roots numerous: stems or pseudo-
bulbs many-leaved : Ivs. long, ribbon-shaped, thick,
evergreen : racemes long-stalked, loosely raany-fld.,

springing from near the base of the pseudobulb: fls.

large, not obviously spurred; sepals and petals nearly
equal, spreading; lip comparatively small, with margin
entirely free; 3-lobed, with erect lateral lobes; column
slender. Allied genera are Grammangis and Cymbidium,
from both of which Grammatophyllum differs in having
the pollen masses each borne upon an appendage of the
stalk, while in the two related genera they are attached
to a common stalk without special appendages.
The few species in cultivation are such infrequent

bloomers that the flowering of a fine example is some-
thing of an event. They are propagated from pieces of
the pseudobulbs. The plants are best grown in good-
sized and well-drained pots filled with peat, and need
considerable water while actively growing. They should
be allowed to rest occasionally. Season of bloom and
further cultural details with each species.

T. H. Kearney, Jr.

Cultivate Grammatophyllums in shallow perforated
pans three-fourths filled with broken potsherds. The
solid part of the potting material should be of fern
fiber packed very tight and thin. Place near the strong-
est sunlight, under lightly shaded glass. Keep a tem-
perature of 70*^ to 95° in the growing season. Give
plenty of water while growing. They need a long sea-
son of rest, without water, in a shaded house, in a tem-
perature of 50° to 55°. Wii. Mathews.

A. Pseudobulbs very long, comparatively slender.

specidsum, Blume {G. Sandericlnum., Hort. ). Letter
Plant. Pseudobulbs 6-10 ft. long, slender, flexuous:
Ivs. 2-ranked, 1-2 ft. long: flower clusters open, some-
times 6 ft. long from the base of the stalk: fls. numer-
ous, 6 in. in diam., clear yellow, spotted with deep red-
purple. Winter. Malayan region, notablv Java. G.C.
111.7:297; 14:15; 22:145,147; 13:1. B.M. 5157.-This
magnificent plant, one of the very largest of its family,
has been well-named the "Queen of Orchids." A huge
individual growing on a tree in the open at the Bo-
tanical Garden of Buitenzorg, Java, has the following di-

mensions: diameter of whole plant, IS ft. ; collar about the
trunk of the tree formed by the closely interwoven roots
7>2 ft. in diameter, 2% ft. thick, and over 3 ft. high:
flower-clusters (appearing at the same time) 50-60, each
2 ft. or more in length and bearing 70-100 flowers. And
it must be remembered that this hiige plant is an epi-
phj-te ! Temperature, especially soil temperature, should
be carefully regulated in growing this plant. Owing to
the brighter light, it does better in American than in
European hothouses.

AA. Pseudobulbs comparatively short and thich, leafy
only at summit.

B. Pis. greenish or yellowish, spotted with brown.

Fenzlianum, Reichb. f. (G. Measuresidnum, Hort.).
Lvs. 4-6: fl. clusters sometimes 15 at one time, each
over 5 ft. long and containing over 60 fls. : sepals and
petals narrow, cream color to greenish yellow, tipped
and spotted with brown and purple; lip streaked with
purple. Apr. Island of Amboina. Philippine Islands( ?).

J.H. III. 29:123. G.M. 34:334. -The fls. are smaller and
the spots fewer and smaller than in Rumphianum.
Rumphianum, Miq. [C. GuiUhni II, Kranzlin).

Pseudobulbs 6-8 in. long, ovoid or fusiform.: Ivs. 1-2 ft.

long: raceme nodding or hanging, 3-4 ft. long from the
base of the stalk: fls. often 30-35, 3 in. in diameter,
green outside, green blotched with brown-purple within

;

sepals and petals similar; lip purple-veined, downy.
Molucca Islands, Borneo, New Guinea, and (?) the Phil-
ippines. B.M. 7507.—A large, showy species.

BB. Fls. brown, streaked ivith green.

multiflorum, Lindl. Lvs. 3-4: fl. clusters nearly 2 ft.

long. Summer. Philippine Islands. P.M. 6:217.— This
very desirable species has not yet found its way into

American trade. It is easily grown, either in a pot filled

with a well-drained"compost of heath soil and potsherds,"
or merely fastened to copper wire and hung from the
roof.

G. Ellisii, Lindl.=Grainmangis Ellisii.

—

G. indetermindle,
Hort.=?— G. levictum, Hort.= ? t^ jj, Kearney, Jr.

GRANADILLA. Consult Passiflora.
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GRAPE. The Grape is probably the oldest of domes-
ticated fruits. It is probable that wine was made from
it before the species was brought into cultivation. It

seems to have been cultivated at the dawn of history.
Its product was certainly no rarity in Noah's time.

949. The Labrusca or Fox-Grape type, a, Niagara; 6, Brighton

The Grape of history is the Old World Vitis vinifera,
the "wine-bearing Vitis." probably native to Asia. The
paramount use of the Grape always has been the pro-
duction of wine. A subsidiary value is the production
of raisins; and another is the production of fruit for
the dessert and for culinary uses. Great efforts were
made to introduce the cultivation of the European Grape
into the American colonies, but .the efforts resulted
in failure. It was not until the latter part of the pres-
ent century that the chief causes of this failure be-
came known : the depredations of the phylloxera and
mildew, — and even then the causes were discovered
largely because these enemies had made incursions into
the vineyards of Europe. In the meantime, one or two
of the native species of Vitis had been ameliorated, and
American viticulture had become established on a
unique and indigenous basis, and the fruits are grown
to eat rather than to drink. So fully did the early
American ventures follow European customs that the
Grapes were usu-
ally, planted on
terraced slopes, as
they are on the
Rhine and about
the continental
lakes. Even to
this day the ter-

race ridges can
be traced in stme
of the slopes
about Cincini:ati,

where Longwcrth
and others ciilti-

vated the Grape
fifty years and
more ago. Those
early experi-

ments finally failed because of the incursions of the
black rot.

Of all countries. North America is richest in species
of Vitis (see the article Vitis). These species range
from ocean to ocean and from the British possessions

to the tropics. The species which has been most
improved is Vitis Labrusca of the Atlantic slope,
although it seems to possess less native merit
than some of the southwestern species-types. Of
this species are the Concord and Catawba types
(Figs. 949-951). To some extent it has been hy-
bridized with Vitis vinifera (as in Agawam, Lind-
ley, Barry, and others of E. S. Rogers' varieties),
and with native species. Already a number of
the popular varieties represent such wide depar-
tures that they cannot be referred positively to
any species. Of these, Delaware and Isabella
are examples. The second most important species,
in point of amelioration, is Vitis cestivalis, from
which several of the best wine Grapes have
sprung (Fig. 952). The Post-oak Grape {Vitis
Linsecomi, or I', aestivalis, var. Linsecomi) of
the Southwest, is one of the most promising spe-
cies, and already has given excellent results in
hybridization. See Figs. 953, 954. V. rotundi-
folia of the South has given the Scuppernong
and a few less known forms. Beyond these spe-
cies, there are none which have given varieties
of great commercial importance, although consid-
erable has been done in improving them. Some
of the best of the wild species are practically
untouched ; there is only a comparatively small
area of our great country which has yet de-
veloped large interests in Grape-growing : the
Grape-types of a century hence, therefore, may
be expected to be very unlike the present day
varieties. For an extended sketch of American
Grape history, see "Evolution of Our Native
Fruits." The American Grape literature is volu-
minous. Fifty authors have written on the sub-
ject. Yet there is very little of this writing which
catches the actual spirit of American Grape-
growing ; this fact, together with the intrinsic
intricacy and diversity of the subject itself,

makes it seem wise to devote considerable space
to the Grape in this Cyclopedia.

While the native Grape was being ameliorated in the
East, the Old World Vitis vinifera was becoming es-

tablished on the Pacific slope. In fact, Vitis vinifera
has there run wild. The phylloxera and mildew are not
native there, and the climate better suits the species.

The Pacific coast viticulture, therefore, is of the Old
World kind. Wine is the leading revenue of the Grape.
We now know that the phylloxera or root-louse can be

evaded when the vinifera Grape is grafted on native or
resistant stocks, and the mildew can be combated by
fungicides. Of late years, therefore, new efforts have
been made to grow the wine Grape in the eastern states,

and in the southern latitudes some of these experiments
promised well for a time. However, so great attention is

required in order to produce a satisfactory product as to

discourage the growing of vinifera varieties in the open
in the East. Vinifera types will always be special

Grapes in the East, adapted only to particular conditions,
for it is not to be expected that they can compete with

950. The Labrusca type of Grape, comprising most of the common American varieties.





B
<



GRAPE GRAPE 667

the more easily grown and cosmopolitan native varieties.

Under glass, however,the vinifera varieties thrive ; below
a special discussion is given to this branch of the subject.

The greatest development of the native Grape indus-
try has taken place in New York and Ohio, bordering
lakes and large streams. These areas are the lower
Hudson river vaUej'' ; the region of the central-western
New York lakes ; the Lake Erie region of New York,
Pennsylvania and Ohio. There are also important
Grape interests in Ontario, Michigan, and other northern
parts. There is considerable interest in Grape culture
in the cooler parts of Georgia and Alabama, and there
are enlarging areas in the country extending from the
Ozark region southward. Nearly all the country, ex-
cepting the northernmost parts, raises Grapes, but in
most cases the growing of them cannot be said to be
extensive enough to be called an industry. Although
the Grape sections of the North hug the water areas
and the land, therefore, is often steep, all Grape growers
prefer nearly level land. The Old World plantations
are largelj'- on very steep lands ; such lands, by virtue
of their warmth and drainage, are thought to give an
extra quality of wine. These ideas were brought to this
country, and many of our early vineyards were planted
on terraced slopes. But we grow Grapes for a different
purpose from the Europeans, and land is cheap and
labor is dear. Old World methods cannot be followed
in the American commercial plantations.

The ideal bunch of Grapes is one which is of medium
size for the variety, compact, uniformly developed and
ripened throughout, containing no small or diseased
berries, and with the bloom intact. A very dense or
crowded cluster is not the most desirable, for all the
berries cannot develop fully, and the cluster is not easily
handled when the fruit is eaten. Fig. 955 shows a clus-
ter of good shape and compactness ; Fig. 956 is too
broad and irregular ; Pigs. 957 and 958 are rather too
dense and compact.
The American Grape is essentially a dessert fruit. It

is eaten from the hand. There are several manufactured
products, but, with the ex-
ception of wine, they are
yet of minor importance.
Americans are not a wine-
drinking people, and wine
is a secondary output of
the Grape in the eastern
states, although there are
many large wine-cellars in
New York and Ohio, and
the product is of excellent
quality. Unfermented
grape juice is a product
which deservedly is grow-
ing in popularity. The
lack of secondary domestic
uses of the Grape is one
reason for the very serious
gluts in the markets.
However, one year with
another, the profit on a
good vineyard may be ex-
pected to exceed that on
the staple farm crops.
The American book liter-

ature of the Grape is near-
ly as large as that of all

the tree fruits combined.
Probably 100 books, counting the various editions, have
been published in North America since Adlum's volume
in 1823 (see '^Evolution of Our Native Fruits," pp. 117-

126). The earlier books were^founded largely 07i Euro-
pean practices. The leading current works are: ''Bush-
berg Descriptive Catalogue and Grape Growers' Man-
ual;" Mitzky's "Our Native Grape;" Fuller's "Grape
Culturist;" Husmann's "American Grape Growing and
Wine Making." For the Pacific slope, Husmann's
"Grape Culture and Wine Making in California," Wick-
son's "California Fruits," and Eisen's "Raisin Industry"
are current guides. Detailed discussions of pruning
and methods of training are contained in "The Prun-
ing-Book." A standard European monograph is Foex's
"Cours Complet de Viticulture."

Pruning and Training. —A Grape vine is pruned in
order to reduce the amount of wood {that is, to thin or
to limit the amount of fruit), and to keep the plant
within manageable shape and bounds. A vine is trained

951. Champion, one of the
early - season Labruscas,
but of poor Quality (X %).

952. Horticultural product of Vitis aestivalis—Onderdonk,
seedling of Herbemont (X 5h)'

in order to keep it off the ground, out of the way of the-

workmen, and to so arrange the fruit that it will be well
exposed to light and air. In order to understand the
pruning of Grapes, the operator must fully grasp this
principle: Fruit is borne on wood of the present sea-
son, ivhich arises from wood of the previous season. To
illustrate : A growing shoot, or cane of 1899, makes
buds. In 1900 a shoot arises from each bud; and near
the base of this shoot the Grapes are borne (1 to 4 clus-

ters on each). This is shown in Fig. 959. The 1899
shoot is shown at the top. The 1900 shoot bears 4 clus-
ters of Grapes. While every bud on the 1899 shoot may
produce shoots or canes in 1900, only the strongest of
these new shoots will bear fruit. The skilled Grap&
grower can tell by the looks of his cane (as he prunes
it, in winter) which buds will give rise to the Grape-
producing wood the following season. The larger and
stronger buds usually give best results; but if the cane
itself is very big and stout, or if it is very weak and
slender, he does not expect good results from any of its-

buds. A hard, well-ripened cane the diameter of a man's
little finger is the ideal size.

The second principle to be mastered is this: A vine
should bear only a limited number of clusters, — say
from 30 to 80. A shoot bears clusters near its base* be-
yond these clusters the shoot grows into a long, leafy

cane. An average of two clusters may be reckoned to a
shoot. If the vine is strong enough to bear 60 clusters,

30 good buds must be left at the annual pruning. How
much a vine should be allowed to bear will depend on
the variety, distance apart of the vines, strength of the
soil, age of the vine, system of pruning, and the ideals
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of the grower. The Concord is one of the strongest and
most productive of Grapes. Twelve to 15 lbs. is n fair
crop for a mature vine; 20 lbs. is a heavy crop; 2.5 lbs.

is a very heavy crop. An average cluster of Concord
will weigh %-% lb. The vine may be expected to carry
from 30 to CO clusters ; and the annual pruning will leave
from 15 to 30 buds.

Since the bearing wood springs from new canes, it

follows that the fruit of the Grape is each year borne
farther from the main trunk of the vine. Observe that
the fruit of wild vines is borne beyond reach when they

climb over thiolsets and trees. It is a
7 "".me object of the Grape-grower to

--'- this difficulty. The third prin-
the pruning of Grape vines is

he bearing u'ood should be kept
e original trunk or head of the

vine. When one
cane is sending
out fruit-bearing
shoots, another
shoot IS taken out
frora near the
mam trunk or
head to furnish
f ruit-be aring
shoots for the

^

any time. These are usually weak and are removed,
but now and then a strong one arises. Spur pruning is

now rarely used except in Grapes grown on arbors or
under glass, in which cases it is necessary to have a
long, permanent trunk. On arbors it is best to carry
one arm or trunk from each root to the toj) of the frame-
work. Each year the lateral canes are cut back to spurs
of two or three buds. The pruning of glasshouse Grapes
is discussed under Gi'ajies under Glass.
The current systems of pruning renew to a head— or

to the main trunk— each year. The trunk of the vine is

carried up to the desired height— to one of the wires of
the trellis— and one or more canes are taken out from
its top each year. The object is to keep the bearing
wood near the main trunk and to obviate the use of
spurs. This type of pruning is illustrated in Fig. 961.
This engraving shows the head of a vine seven years
old, and on which two canes are allowed to remain after
each annual pruning. The part extending from 6 to f

and d is the base of the bearing cane of 1892. In the
winter of 1892-3, this cane is cut off at d, and the new
cane, e, is left to make the bearing wood of 1893.
Another cane sprung from f, but it was too weak to
leave for fruiting. It was, therefore, cut away. The old
stub, &, f, d, will be cut away a year hence, in the win-
ter of 1893-4. In the meantime, arenewal cane will have
grown from the stub c, which is left for that purpose.

953. Hybrid o£ Vitis Linsecomi and a Fox-

Grape derivative—Husmann (X ^).

954. Hybrid of Vitis Linsecomi and an Eestivalis off-

shoot-Hermann Jaeger (X y4). ,

next year; and the other or older cane is entirely cut
away after the fruit is off. That is, the wood is con-
stantly renewed; and the new shoots which are to give
bearing wood the following year are called renewals.
There are some systems of Grape training which renew
back to the root every year or two, and these have been
called renewal systems ; but every system of Grape
pruning must practice renewal in one way or another.
An old system of renewal was by means of spurs.

Pig. 960 illustrates this. The horizontal part is a per-
manent arm or branch. We will suppose that it grew in

1890. In 1891 a shoot grew upward. It bore two or
three clusters of friiit. In the fall it was cut back to a,

two buds being left to supply the shoots of the succeed-
ing year. This short branch is now called a spur. Only
one shoot was wanted for the next year, but two buds
were left in case one should be injured. In 1892, a
branch grew from one of these buds: it bore fruit; in

the fall it was cut back to b. In 1893 a shoot will grow
from one of the buds, c. Thus the spur elongates year
by year, becoming a forking, complicated, stubby branch.
After a few years it may become weak: the grower sees
this, and if a new shoot should start from the main arm
near the base of the spur, he encourages it and cuts off

all of the old spur: thus he renews back again to the
main vine. Shoots from adventitious or secondary buds
are likely to spring from the main arm or the spur at

and the old cane, 6 d, will be cut off just beyond it,

between c and f. In this way, the bearing wood is

kept close to the head of the vine. The wound a
shows where an old stub was cut away this winter, 1892-

3, while 6 shows where one was cut off the previous win-
ter. A scar upon the back of the head, which does not
show in the illustration, marks the spot where a stub
was cut away two years ago, in the winter of 1890-1.

This method of pmning can be kept up almost indefi-

nitely, and if care is exercised in keeping the stubs
short, the head will not enlarge out of proportion to the
growth of the stock or trunk.
There are two common styles of training in use in the

northern states, but each of them practices essentially

the system of renewals which is described in the last

paragraph. One style of training carries the trunk only
to the lowest wire of the trellis. The canes—usually 2

in number— are tied horizontally on the bottom wire, and
the bearing shoots are tied, as they grow, to the two
wires above (Fig. 962). This is amipright system. The
other stj^le carries the trunk to the top wire. The canes
are tied on the top wire, and the bearing shoots hang.
This is the drooping or Kniffin system. If the shoots
run out on the top wire by clinging to it by tendrils,

they are torn loose, so that they will hang: this is a very
necessary practice. There is controversy as to the com-
parative merits of these systems, which proves that
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955. Grein Golden. 956. Eaton.

A good tfr.ipe cluster.

each has merit. It is probable that the upright system
is better for the slender or shorter varieties, as Dela-
"ware, and also for those whose shoots stand erect, as
Catawba. The Kniffin has distinct merit for strong-grow-
ing varieties, as Concord; it is also cheaper, since it

requires no summer tying. Grape-training is a very
special subject; it is discussed at length, with many
illustrations, in "The Pruning-Book."
One- or 2-year-old vines are planted either in the fall

or early spring. At planting, the vine is cut back to 3 or

4 buds and the roots are well shortened. If all the buds
start, the strongest one or two may be allowed to grow.
The canes arising from this bud should be staked and
allowed to grow through the season: or in large planta-
tions the first-year canes may be allowed to lie on the
ground. The second year this cane should be cut back
to the same number of eyes as the first year. After
growth begins in the second spring, one of the strongest
shoots should be allowed to remain. This cane may be
grown to a single stake through the second summer. At
the end of the second year the cane may be cut back to

the bottom wire of the trellis, if iipright training is to

be employed. The cane may be strong enough at this

time to be made the permanent trunk of the Kniffin
training, but in most cases the trunk is not carried to

the top wire until the third year.
The main pruning is performed when the vine is dor-

mant. The ideal time is January and February in the
North, although the work is often begun in November
if the area is large. Pruning in spring causes the vine
to bleed, but bleeding is not injurious. But late pruning
interferes with tillage, and the buds are likely to be in-

jured after they are swollen. Summer pruning is now
practiced only to the extent of pulling out suckers and
weak shoots, and even this is not always done. Head-
ing-in the vine in summer is likely to start side growths,
which are useless and troublesome.
Propagation.—The Grape grows readily from seeds-

be greater. Seeds produce new varieties, and they are
used only in an experimental way.
The commercial propagation of Grapes is done by

means of hardwood cuttings. These cuttings are taken
in the winter from the trimmings of vineyards. In all

ordinary eases they are made of two or three buds'
length, preferably three (Fig. 963). They ai-e cut as
soon as the canes are trimmed, tied in small bimdles,
and these bundles are then buried half their depth in
damp sand in a cool cellar. By spring the cuttings will

be more or less callused. The cuttings are planted in
the open on the approach of warm weather. A loose,

loamy soil is selected, and it is well and deeply pre-
pared. The cuttings are inserted until only the upper
bud stands at the surface of the ground. These cut-

tings are placed C to S inches apart in rows, and the
rows are far enough apart to allow of horse cultivation.

These cuttings may give plants large enough for sale
the following fall; but it is usually preferred to let the
plants grow two years before they are put upon the
market. In such cases it is customary, in many of the
best nurseries, to transplant at the end of the first sea-

son. When wood is scarce, the canes are sometimes cut

957. 95S. Massasoit.Moore Early.

which may be kept over winter and germinated in the
house early in the spring. They may be even planted
in beds in the open, but the proportion of failures will

959. Fruit-bearing of the Grape.

to single eyes. In this case about an inch of wood is

left on either side of the bud. Single-eye cuttings are
nearly always started under glass, preferably on the
greenhouse bench. If they are started in February, they
will be large enough for transplanting in a well-prepared
seed-bed very early in the spring. Green wood cuttings
are sometimes used in the summer time with new and
rare varieties, but they are not in general favor. In
California, rooted vines of one year are preferred; and
in soil in which cuttings root readily, they are some-
times planted directly in the vineyard.
The Grape is easily grafted. Because of the flexible

nature of the vine, however, it is customary to make the
graft below the surface of the ground. An ordinary
cleft-graft is the one which is usually employed. The
whole vine is cut off 4 or 5 inches below the sur-
face, and the graft is inserted in the same fashion as in
apple or pear trees. The surface may then be waxed or
covered with clay or other material, to keep the water
out of the cleft, although if the earth is firmly packed
around the graft and no water stands, the union may be
perfectly satisfactory without any cover (Figs. 9G4-5).
Vines of any age may be grafted. It is important that
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960. Pruning to a
spur.

the cions be perfectly dormant. These cions are taken
and stored in the same way as cuttings. The grafting
should he done very early in the spring, before the sap

starts. Grafting may also be done
late in the spring, after all dan-
ger of bleeding is over ; but, in

that case, it is more diiScult tO'

keep the cions dormant, and the
growth is not likely to be so great
during the first season. Vine-
yards which are composed of un-
profitable varieties may be
changed to new varieties very
readily by this means. Vinifera
varieties can also be grafted on
our common phylloxera-resistant
stocks by the same method. Al-
most any method of grafting can
be employed upon the Grape vine
if the work is done beneath the
surface.
Viseases.—The Grape is amen-

able to many insect and fungous attacks. The most
serious diffioilty is the phylloxera, which, however, is

practically unknown as an injurious pest on the
native Grapes. On the vinifera varieties it is ex-
ceedingly serious, and it is working great dev-
astation in many of the vineyards of the Old
World and of the Pacific coast. The most practi-

cable means of dealing with this pest is to graft
the vinifera vines on native or resistant roots.

The mildew and black rot are the most serious
of the fungous enemies. The mildew (Perono-
spora viticola) is the more common form of rot

in the North. In the South the black rot (Liesta-
dia BidivellU) is very serious. Both these dis-
eases cause the berries to decay. They also at-

tack the leaves, particularly the mildew, caus-
ing the leaves to fall and preventing the Grapes
from maturing. It is the mildew which has
worked such havoc in European vineyards. The
mildew is most serious on thin-leaved and smooth-
leaved varieties, as the Delaware. It causes yel-
lowish patches to appear on the leaves, with frost-like
colonies on the under sides. It causes the berries to
decay with a gray and finally a brown rot, the berries
usually remaining small and firm but not greatly
wrinkled. The black rot causes the berries to become
very hard, dry and shriveled, and the epidermis is cov-
ered with minute pimples (Fig. 966). The treatment
for both these diseases is the same— spraying with Bor-
deaux mixture. In regions in which the diseases have
not been very prevalent, it is usually sufficient to begin
the spraying after the fruit has begun to set, and to
spray two or three times, as the case seems to require.
When the diseases have been very prevalent, however,
it is better to begin before the biids swell in the spring.

clusters and on the young growth, where it makes
sunken, discolored areas, and where it interferes se-
riously with the growth of the parts. It is not so easily
controlled as the mildew and the black rot. Careful at-

tention to pruning away all the diseased wood and
burning it will help in controlling the disease. Before
growth starts, spray the vines, trellis and posts with
strong sulfate of copper solution. After the leaves open,
use the Bordeaux mixture.

In Grape houses the powdery mildew ( Uncinula spi-
ralis) often does serious damage. It also occurs in the
open vineyard, but it is usually not serious there. It

appears as a very thin, dust-like covering on the leaves.
It sometimes attacks the berries, causing them to re-
main small or to crack. This fungus lives on the sur-
face, and is therefore readily controlled in Grape houses
by dusting with flowers of sulfur or by the fumes of
evaporated sulfur.
For further discussions on Grape diseases and diffi-

culties, the reader should consult the bulletins of the
experiment stations, publications of the Department of
Agriculture at Washington, books on economic ento-
mology, and Lodeman's "Spraying of Plants."

Varieties. — Ot the native Grapes, fully 800 varieties

Head of a vine.

Showing the system of taking out
the renewals.

In infested vineyards, the foliage and diseased berries
should be raked up and burned in the fall.

The anthracnose or scab {!iphiirrlnma ampelinum) is

a very serious fungous disease. It is most apparent on
the fruit, where it makes a hard, scabby patch. Its

most serious work, however, occurs on the stems of the

962. Upright system of Grape training.

At the winter pruning, all the top will be cut away except two eancs
near the center: these two will be laid down in opposite directions
on the bottom wire for the next season's frtdting.

have been named and described. Many foreign varie-
ties have been introduced. Yet, in any region the num-
ber of useful commercial varieties is usually less than
a dozen. Of the American Grapes (those aside from
viniferas), the Concord is the cosmopolitan variety.
Others of great prominence are Worden, Niagara, Ca-
tawba, Delaware. For the South, consult Munson's
article, below. For the Pacific viniferas, consult Wick-
son's account, below. Following are notes on varieties
by Ralph Bush, of the old firm of Bush & Sons, Bush-
berg, Mo. This firm was established shortly after the
civil war by Isidor and Ralph Bush, father and son. In
the early seventies the firm became Bush & Son &
Meissner, by the entering of G. E. Meissner. The re-
cent death of the elder Bush and Meissner has left the
firm in the hands of Ralph Bush & Sons. It is this
firm which publishes the Grape manual already men-
tioned. In that work and in Mitzky's "Native Grape,"
great numbers of varieties are described. Mr. Bush's
remarks on varieties of Grapes, made for this occasion,
are as follows :

"The planting of vineyards, both for market and ama-
teur purposes, is on the increase. The inclination in
planting tends more towards quality than to quantity;
that is, from the many inquiries and orders, the main
question seems to be the adaptation of the variety to

the soil or the purpose. In former years the planter,
without question, would order so many Concord, Hart-
ford, Ives, Elvira, etc., and in rare cases, one or two of
a better variety. Now there is no demand whatever for
Hartford, much less for Ives and Elvira, while the
planting of even the Concord is on the decrease. The
general tendency around the great lakes is still to plant
the Catawba, and it certainly thrives very well. In
many parts of Ohio, Indiana, Kentucky and Tennessee
the Noah and Niagara are in great demand ; as also the
Delaware, Norton Virginia and Cynthiana for wine
purposes. In the section south of the Ohio river, as

also in the western states, such kinds as Moore Early,
Moore Diamond, Brighton, Worden, Cottage, Niagara,
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and mmy of the Rogers hybrids are now planted. In
the southern states, from Texas to Georgia, the Niagara,
Herbeniont, Cunningham, as also Norton Virginia and
Cynthiana, are most frequently -wanted." l_ jj. B,

Grapes in the North. — Seeking a proper lo-

cation for Grapes in the northern states east

of the Rockj' mountains, one should make a

distinction between Grapes planted for com-
mercial purposes and those planted for do-

mestic use. If for the former, the climatic

conditions must be so perfect that a crop can
be depended on each season with the same cer-

tainty as the appearance of the tax collector

or the annual interest on the mortgage. If

for the latter, the chances may be such as to

give a yield of Grapes three years out of live,

which is better than no Grapes at all. Any
section in which dent corn has a liberal season
in which to mature is a practicable place for

a household vineyard, provided the early

ripening varieties are selected. For this pur-
pose, for black or deep purple, may be sug-
gested Moore Early and Worden. During the
past three years the Campbell is often favor-
ably mentioned. For white or pale green, the
Green Mountain, sometimes called the Win-
chell, and for red the Brighton, are good
A^arieties.

The best location for a commercial vine-
yard is along the shores of our lakes or large
rivers. The advantage of such locations is

tlue almost entirely to protection from late

and early frosts. During the early develop-
ment of the Grape industry, many loose ideas
were prevalent that certain spots within the
different Grape zones had some special magic
of sunshine, or temperature, or draught of

UDa.
^ij.^ gj. alchemy of the soil, that gave such

a-b^^cu"- superior quality of fruit. The earlier vine-

tine of yards at Hammondsport, N. Y., were planted

Grape. upon Steep hillsides— so steep that terraces
were sometimes formed, which made culti-

vation and harvesting expensive. Such locations Were
probably considered superior to all others because
some one had seen Grapes gro"wn in similar locations

along the Rhine. It was also said that the west bank
of the lake was superior because the Graj^es received
the morning sun. Henrj' O. Pairchild, a pioneer and
progressive vineyardist, in time proved the foolish-

ness of the idea by planting a vineyard on the east
side of the lake, where the lay of the land made cultiva-

tion more easy and the Grapes received the afternoon
sun. In later years, when the Grapes from either shore

reached the market, no consumer
could tell whether the fruit received
the morning or afternoon sun. The
first vineyards planted in the Lake
Erie belt were at Brocton,Chautuaqua
county. The industry clung about
that initial location many years, for
it was a popular belief that there was
some special current of air passing

964. Cleft-grafting
the Grape. 965. Cleft-grafting the Grape.

from the hills to the lake at that special point that did not
pass elsewhere. Now there are more than 25,000 acres
of vineyard planted between Silver Creek and Harbor
Creek, and the yield of that area for the season of 1899
was about 7,000 car loads. The only marked difference

43

of Grape product in all that area is the difference

between the conscientious and the careless packer. If

there was ever any reason for such an idea as the
quality of fruit being influenced by location, it was prob-
ably due to the inexperience of some outside planter,

which led him to put up too much or too little wood, and
imperfect ripening of the fruit was the result. The con-
clusion was jumped at that the difference was due to a
heaven-born blessing of location, instead of good judg-

966. Grapes ruined by black rot.

ment in pruning. It is the common thing for writers to

lay much stress on "southern slopes" and "sunny
slopes," but in most cases they have said so because
some one has said so before them, and not because they
spoke from experience. Scarcelj^ an acre of the 25,000
planted to vineyards in the Chautauqua belt but faces
the north, and is in full view of Lake Erie, as the seats

of a theater face the stage.

There is one feature of location upon which much
stress must be laid, even in the lake zones, and that is

opportunity for frost drainage. It is a well attested fact

that the cold air settles in the bottom of a valley ; there-

fore, the bottom of a ravine is usually colder in frosty

nights than the hillside. It often happens that a late

spring or early fall frost will injure Grapes in the lower
location, and not on the slopes. This is a factor that
planters of all fruit should observe.
There has been as much nonsense written about the

best soils for Grapes as there has been about best loca-

tion. One has a vineyard planted on the gravel of what
was once the beach of Lake Erie, when it had a higher
level than at present. His neighbor across the road has
a vineyard planted on a very stiff clay, which was once
the bottom of the lake. One gets just as large yields

and just as fine quality of fruit as the other. The only
difference is that the former, being on the gravel, is able

to work his soil earlier than the latter ; his fruit

ripens earlier, so that he is able to borrow' all of the
neighbor's harvesting tools. Another neighbor has a
vineyard extending across both clay and gravel, and
he would not sell one acre cheaper than another. In
commercial planting, the period of protection from
frosts should be broad enough so that the difference in

ripening from gravel or clay should not make a dif-

ference of success or failure. For domestic planting,

the gravel would be preferable. The soils of which most
serious warning should be given are those containing a
very liberal supply of available nitrogen. All experienced
fruit-growers know of the impossibility of early fruiting

of trees or vines which are making a rampant growth.
There is no fruit so easily intoxicated by nitrogen as

the Grape. Long-jointed canes are always to be avoided.

Besides being less fruitful, a riotous growth of Grape
vine is far more liable to mildew and to other diseases

than those of sober growth. One of the surprises in the
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development of the Chautauqua Grape zone is that some
of the so-called poor laud has given vineyards as pro-
ductive as any,— land that previously had been given
over to sheep pasture, briers and mulleins. This land
was poor in nitrogen, but no doubt had a fair supply
of available potash and phosphoric acid, which Grapes
most require.

In preparing land for vineyard planting, it is necessary
to lay great stress on the importance of first removing
all trees, stumps and large rocks, for when the trellis is

put up all tillage of the soil will be in a straight line and
one way. A favorite way of disposing of boulders is to

bury them about twenty inches deeper than one thinks
necessary, for they have a vexatious way of overcoming
the power of gravitation and creeping out of their

graves. The real reason for this apparent freak is the
compacting of the soil in later years. If any open ditches
should cross the line of the Grape rows, they should be
supplied with tile and the ditch filled so as to make long
"bouts" possible. Short rows and frequent turning
should be avoided as much as possible. Turning at the
end of a row is lost labor, and the time it occupies
would enable a team to cultivate over a hundred feet

straight ahead.
The rows in nearly all the commercial vineyards are

9 feet apart, and the vines are planted 8 feet apart in

the row. This makes COS plants per acre. If the land
is sod, plow into narrow lands, so that the center of the
dead-furrows are 9 feet apart, and plant in the bottom

of the dead-furrow When the plow is set to cut a fur-
row 8 to 9 inches deep, the dead-furrow will have about
the required depth for planting. If the ground is stubble,
plow the whole field, and then lay out rows by striking
a double-furrow. Much care should be exercised to have
the rows perfectly straight and to plant the vines straight
in the row. This has a practical use, besides appealing
to the professional pride of all good farmers. If the
plants are not straight in the row, the posts cannot be
set straight; and if the posts are not straight the wires
composing the trellis will bind on the posts which are
out of line, and they cannot be easily tightened in
spring.
No. 1 vines, of one season's growth from cuttings,

are much to be preferred to No. 2 vines of the same
period of growth. A young plant, stunted in growth
either by constitutional reasons or accident, has a
handicap that usually follows it all through life. For
the same reason, avoid planting 2-year-old plants, as
often they are the second season's growth of what was
a cull the year before. Cull plants and cull men are sel-

dom worth the cost of reformation. Spring planting is

universally followed in the North. It should be com-
pleted by the last of May. Some vineyards planted
during the last half of June have developed into good
production, but it was due to the grace of favorable
weather and soil. Fig. 9G7 represents a fair No. 1 Grape
vine. The few roots at d c should be trimmed, as well as
the main body of the roots shown by segment of circle e f.

The pruning facilitates planting, and the removed parts
would make no root growth of value if retained. The
stem of the vine can be cut back to two or three buds, as
shown by a &. Six quarts of well pulverized fertile soil,

well packed about the roots, will hold the plant in place
and keep it moist until tlie furrow can be filled by plow-
ing, if on stubble, or by frequent harrowing and culti-

vating if on sod. During the first season, all cultivation
necessary for conservation of moisture should be given.
If no tilled crop is planted, this tillage can be done by cul-

tivating or harrowing crosswise alternately. But little

hand-work in weeding will be required. Whether some
hoed crop be planted between the rows the first season
is a question of profit for each vineyardist to decide. It

adds something to the expense of cultivation. It is gen-
erally no detriment to the growth of the Grape vines.

After the first season, the ground should not be planted
to other crops.

The general appearance of an infant vineyard at or

about the middle of the first season's growth is shown
in Fig. 968. Lay great stress upon the importance of a
vigorous and even growth during the first and second
years. If such is not attained, many years will be
required for the vines to recover, and sometimes they
never reach the standard of a good vineyard. Even vines
planted after the second year to fill vacancies require
constant coddling to bring them up to the average. In

the spring of the second year the shoots or canes of the
previous season's growth should be cut back to three or

four buds, and the canes should be thinned out accord-

ing to the vigor of the vine— one cane for a feeble

growth, and three or four for a decidedly vigorous
growth. In all other respects, the second year's man-
agement should be a repetition of the first.

In the spi-ing beginning the third year will come the

most considerable expense of the undertaking—that
of putting up the trellis. There are many forms of

training Grapes, and some of them so peculiar that

special trellises must be constructed. There are three

popular styles of Grape training in the commercial Grape
fields of the North: Kniflin system, as practiced in the

Hudson river valley; the High Renewal system, as

practiced along Lakes Keuka, Canandaigua and Seneca;
and the Chautauqua system, as practiced along the Lake
Erie valley. It is impossible to say which of the three

is preferable. A man's preference usually depends on
how he was brought up— like his politics and religion.

In horticultural meetings, advocates of the various sys-

tems argue the merits with much partisan fervor. It is

cletir to me that the essential point to be attained in any
system is to hang up the vines so that fruit and foliage

can obtain the greatest amount of air and sunshine, all

of which can be secured by several methods. The
common form of trellis may be illustrated by a high
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968. A vineyard in its first summer.

wire fence, as shown in Fig. 969; but the Kniffin system
omits the bottom wire.
The vineyardists of the Chautauqua Grape belt have

developed a mode of pruning and training of Grapes
which has many features peculiar to that district. The
trellis Is made of two wires, of No. 9 or No. 10 gauge,
and chestnut posts. The posts are from 6 to 8 feet in

length, and cost 1 cent per lineal foot at the railroad
station. In later years, since experience has shown how
important air and sunshine are in ripening the fruit,

8-foot posts are most commonly used. Grape posts
should be somewhat heavier than those coninionly used
for wire fence—from one-third to one-half larger— and
the heaviest should be sorted out for the end posts, for
these bear the strain of the wii'e. An experienced
farmer need not be told that they should be sharpened
with a true lead-pencil taper, excepting the crooked
ones, which should be so beveled as to counteract the
crook in driving.
The usual distance apart for the posts in the row of

Grapes is one jiost to every three vines, or, in other
words, 27 feet, and for ease in stretching the wire, they
should be in as straight a line as possible. The posts
are driven, but a hole should first be made by an unusu-
ally large crowbar with a bulb near the lower end.
After the posts are stuck into the holes, they are most
conveniently driven by the operator standing in a wagon
which is hauled through the row by a horse. A fair

weight of maul is 12 pounds, and it requires a good man
to swing one of that size all day. Iron mauls are com-
monly used because they are the cheapest, but one with
an iron shell filled with wood "brooms " or frays the top
of the post less than the iron maul. Eighteen inches is

a fair depth to drive the posts on most soils. If the pro-
prietor delegates the driving to another man, he would
better direct that 20 to 22 inches be the proper depth,
for to the man swinging the maul the post seems deeper
than it really is.

A vineyard should have a break or an alley at right
angles to the rows as often as every 50 Grape vines, for
the purpose of dumping Grape brush and shortening
the trip when hauling fruit. If the vineyard is in fair
thrift, longer rows will give so much brush as to be in-

convenient in hauling out.
The end posts should not only be the largest of the

lot, but should also be well braced. The most common
mode is the "hypotenuse brace," consistirrg of a stiff

rail or a 4x4 scantling 12 feet long, with one end
notched into the post about midway between the two
wires, and the other end resting on the ground against
a 2-foot peg of about the same size as the end post.
The wires {two wires in the Chautauqua trellis

)

should be strung on the windward side
of the post; that is, on the side from which
the prevailing winds come. This is very
important when the wind is blowing at 30
to 40 miles an hour, and the vines have
sails of many square feet of foliage, and
perhaps three and four tons of fruit per
acre. The staples should be of the same
gauge of wire as that used in barbed wire
fences, but about one-half inch longer, un-
less the Grape posts should be of hard
wood, like locust ; then fence staples will

be long enough. The bottom trellis wire
is usually placed from 28 to 32 inches
from the ground. Owing to the arm sys-
tem of pruniDg in the Chautauqua Grape
belt, the height of the lower trellis wire
is permanent. The upper trellis wire is,

ia many instances, raised as the vineyard
comes to maturity. The first year of fruit-

ing it may not be more than 24 inches
above the lower wire, and year by year be
raised to 30 and 32 inches. It is not advis-
able to go more than 36 inches apart with-
out putting in a middle or third wire.
Each spring many of the posts will sag,
and the upper wire will be slack, and many
of the braces will be out of place. All of
these faults should be corrected just be-
fore tying up the canes in spring.
A large part of the pruning is done in the

winter months— some beginning in the fall soon after the
crop is harvested. Two grades of labor can be employed
in this operation— the skilled and the unskilled. The
man of skill, or the expert, goes ahead and blocks out.
He stands in front of a vine of far more tangled brush
than that seen in Fig. 962, and, at a glance, tells by a
judgment ripened by much observation. Just how many
buds are required to ballast and not over-ballast the
vine for another year. As the expert stands before the
vine making the estimate, he might be likened to a man
weighing a ham with steelyards, pushing the weight
backward and forward, notch by notch, finding the point
of balance. The expert, with his pruning shears, makes
a dive here and a lunge there, a clip at the bottom and
a snip at the top, and with a few more seemingly wild
passes all wood is severed from the bearing vine, but
the number of buds desired to give fruit another year
are left. The unskilled help, who receives possibly a
dollar a day less than the expert, follows the expert,
cutting the tendrils and other parts of the vine that are
attached to anything but the trellis. The next process
is "stripping" the brush, and it is one involving brute
force, ragged clothes and leather mittens. If the laborer

969. Illustrating the bracing of the end post

in a fence or trellis.

does" not put on a ragged suit, he will be apt to have
one before he is done with his job. There is a little

knack even in doing this work to the best advantage.
The dismembered vines still ht,ng to the upper trellis

and often cling with considerable tenacity, and a par-

ticular jerk or yank, more easily demonstrated than de-
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scribed, is most effectual to land the brush on the ground
between the rows.
The nest operation is to haul the brush to the end

of the row. Many tools have been devised for this pur-
pose, some of them involving considerable expense. It

is now the general practice to use a simple pole— one
a little larger than would be used to bind a load of logs,

and not so large as required in binding a load of hay.
It may be a sapling about 4 inches at the butt and
2K inches at the top, and 10 to 12 feet long. The small
end is to be held in the right hand, and the butt end to

be puslied along the ground. A horse is hitched to this

pole b)^ a rope drawn through an inch hole about 4 feet
from the butt or ground end. When starting at the end
of the row, it stems that the straight pole would not
gather any brush at all. It is a question of catching the
first wad, and all the rest of the brush will cling to it.

At the end of the row the brush is hauled to a conve-
nient pile, where it is to be burned, and is dumped by
letting the end of the pole held in the hand revolve over
towards the horse. If the pole hits the horse, the opera-
tor will see that there is not enough stretch of rope be-
tween the pole and whiffletree, and more must be
provided.
Tying is done by women, boys and girls, and cheap

men. The tying materials are wire, wool-twine, raffia,

willow and carpet-rags. The horizontal arms, at the
lower wire, are more or less permanent, and they
are loosely confined to the wire, always by string or
willow. The vertical canes, which are fastened to the
top trellis, are now commonly tied with annealed wile
of No. 18 gauge, and cut in lengths of 4 inches. Ihe
economy in using the wire is the despatch in tyiug, and
the fact that the work can be done on cool days when
light gloves are necessary. The use of wire has been
strenuously opposed by people who have never used it.

The objection has been that the fine wire would chafe
the cane so that the cane would break and fall from the
trellis. Such instances occur rarely, and when they do
it is so late in the season that the tendrils of the vine
are ample to hold it to the trellis. The cane should be
tied to the windward side of the wire for the same rea-

son that the wire was stapled on the windward side of

the post. In using the wire tie, the operator stands on
the opposite side of the trellis from the cane, and fol-

lows the movements as illustrated in Pigs. 970-973.

This operation puts on the wire with the fewest number
of movements, binds the cane snug to the trellis, and
makes a loop that falls from the trellis on the following
season, when the cane is torn away. The tying wire

matter. Grapes, like most other fruits, are influenced in
character by difference of location. There are many
more Concords sold than any other variety, yet by the
fastidious Grape eater it is thought far inferior to many
other varieties. However, as it is the sort the public
most want, and is a good yielder, it is probably the most

970. Tying with wire. The first movement.

should be thoroughly annealed, so that it can be easily
bent and give no springy reaction after being worked.
This wire is also useful in tying thorny shrubs to a
trellis when a mittened hand is necessary to hold the

' branches in place while the other hand makes the tie.

To recommend varieties is a difficult and personal

971. The second movement.

profitable to plant. For the past few years many have
wished that all their Concords were Niagara, for the
reason that the yield of the latter has been good aud the
crop brought at least ten dollars per ton more when sold
in bulk. Perhaps this condition is only temporary. The
Catawba is of excellent flavor ; it is latest to ripen and an
excellent variety for storage. When placed in good cel-

lars, and an even low temperature is maintained, but
not low enough to freeze, this variety will keep in good
shipping condition until the last of March and first of
April. These are standard commercial varieties in New
York and Ohio. Worden is excellent for a near-by mar-
ket, but does not stand long journeys well.

Many fruits are better picked before fully ripe, of
which the pear is a conspicuous example. Grapes have
not that characteristic, for no maturing development
goes on after the fruit is harvested. As soon as the full

ripening period has been reached, the clusters should be
gathered by carefully cutting and placing in trays which
hold from 25 to 35 pounds. The care in handling should
almost equal that taken with eggs. After picking, the
fruit should be placed in a fruit house built upon the
principle of an ice house, but so arranged as to give free
access to the cooling night air, and to be closed each
morning to protect from the heat of the day. By sucb
means the temperature can in time be worked down to
40°, which checks excessive evaporation, thereby keep-
ing the stems green and the fruit plump. This is the
ideal method, but is far from being attained or even
sought in many large commercial districts. The prac-
tice is far more closely observed in the Lake Keuka
(N. Y. ) and adjacent lake districts than in the Chautauqua
district. In the former locality many Concords are stored
in this manner and shipped in fine condition during No-
vember and December, and Catawbas during the balance
of the winter. In the latter district the fruit is sent al-

most direct from the vine to the consumer. This direct-

ness means haste and carelessness that is much to the
detriment of the Grapes when they reach the market.
From 1893 to 1899 the price of Grapes steadily de-

clined, and with the decline came a casting about for
means to economize in harvesting. One of the ways de-
veloped towards that end has been to require that the
woman who packs should increase her daily output from
80 9-pound baskets to 200. The woman fulfilled the
requirements without working any harder in one case
than the other. The increase is at the expense of qual-
ity of packing, which at first was at the expense of the
consumer or shipper, but in the final outcome resulted
in less demand for the Grapes. The public may be
fooled part of the time, but sooner or later smart prac-
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tices will come back to the point from which they started

like a boomeraug. Grapes designed for shipment are

packed in climax baskets. The size prevailing in the
Keuka district are "poneys,' having a gross weight of

less than five pounds. In the Chautauqua district the
8-pound is the almost universal size. The reason

972. The third movement.

for such distinct customs is due to the demands of the
markets to which the Grapes are shipped. Shipments of
the Keuka section go to the Atlantic cities, and those
from Chautauqua go to the west.

In the Lake Keuka district of western New York there
are a number of wine cellars involving large capital,

two or three of which make excellent champagne. This
industry began at Hammondsport in the sixties, and
several varieties of Grapes were planted solely for wine
purposes, but the quality of the fruit was not good for

table use. In the Chautauqua district the wine in-

dustry' has received little attention compared to that
given in the Keuka district. There has been no oppor-
tunity for the blending of several juices, for the reason
that the Concord is so nearly the universal variety
planted. But another industry— that of bottling Grape
juice as it comes from the press— has lately been estab-
lished, and promises considerable development.
The methods of marketing Grapes are of great variety.

During the season of 1893 and 189i there was formed in
the Lake Keuka district and adjacent lakes a coopera-
tive marketing association composed of producers. This
association was incorporated and officered by its own
members, and represented over three-fourths of the pro-
duction of that district. The plan was to maintain prices
more evenly and to secure a better equalization of sup-
ply and of markets. This association was abandoned
after two years' trial. The failure was not due to exces-
sive cost in selling nor want of integrity of the officers,

but to inability "to pull together," and a desire of each
producer to be independent, hoping to do a little better
for himself than the association could do for him.
The Chautauqua district has had two periods of coop-

erative shipments, and each of longer duration than that
of the Keuka field. The first was for the seasons of
1892, 1893 and 1894. The plan was resumed again in

1897, and continued through the seasons of 1898 and
1899. For the season of 1897 the association represented
about 85 per cent of the acreage of the district beginning
at Silver Creek, N. Y., and continuing to Harbor Creek,
Pa., comprising about 25,000 acres.
These associations, no doubt, serve a good purpose in

giving a more even distribution of fruit in different
markets. When there is no concert of action the market
of a certain city may be poorly supplied to-day and an
advance of prices follows, a state of affairs quickly
known to all shippers,with a result that everyone, trying
to benefit by such an advantage, will consign to that mar-
ket, making an aggregate far beyond the demand; and a
sharp decline of prices will follow. A union represent-

ing a high percentage of acreage can preveut such gluts,

provided the over-supply or under-consumption is not
such that all the available markets in the country are
not glutted, a state of affairs that is liable to happen at

mid-harvest, when double the number of ears is forced
on the market.
The total shipments from the Chautauqua district for

seven seasons have been as follows:
No. of Cars

1893 3,100
1.3tl4 3,000

1S95 3,200

1896 4,050

1897 6,000

1S98
1899 7,000

A. B. Clothier, of Silver Creek, N. Y., gives the fol-

lowing as the expense of planting and developing an
acre of Grapes

:

Plowing and marking an acre of land $3 00
Number of plants, 8 ft.s9 ft., 605. Cost 12 10
Cost of planting 1 50
Number of cultivations first season, 7. Cost 7 00
Cost of cultivation second season 7 00
Number pounds of wire for 2 wire trellis, 600 lbs.;

staples, 6 lbs. Cost 22 80
Number posts for trellis, 202; number braces, 20. Cost.. 14 14
Cost of putting up trellis 3 00

Cost of acre of Grapes, exclusive of land $70 54

S. S. Crissey, of Fredonia, N. Y., horticultural editor
of the "Grape Belt," without going into details, puts
the total cost of an acre of vineyard at from $75 to $80,
which practically agrees with that of Mr. Clothier.

These are men of experience and wide observation, and
their estimates may be considered to be representative
and reliable.

Mr. Clothier gives the following estimate for the cost
of labor for an acre of Grapes in bearing, per season:

Cost of pi-uning, pulling brush, tapping posts, righting
braces, stretching wires, tj-ing of vines, and eidtiva-
tion per acre $12 00

Cost of picking into crates, 4 tons of Grapes 4 50
Cost of hauling to station and loading in car, 4 tons of

Grapes 4 00

$20 50

Mr. Crissey's estimate is a little higher, making cost

under the same conditions to be $23.

As to the yield of an acre of Grapes in the Chautauqua
belt, the variation is great. A vineyardist who has any
expectation of standing in line with progressive men

973. The tie complete.

should expect to have a record of 4 tons of Concords
per acre. This is more than the average, but unless a
man can exceed the average in any line, .there is small
chance for him to succeed.
As to prices, the variation during the past seven years

has been greater than that of the yield. Grapes have
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been sold at less than $10 per ton, and at more than $15.
When more than the latter, it is risky for the seller to

be too confident of a inuch higher price for any great
length of time; and if less than the former, the buyer
would better secure his supply as soon as possible. An
average price is, say, $12.50. This gives a gross income
for a 4-ton acre of Concords as $50, and a net income
from $27 to $30. Be it remembered that this is for
Grapes in crates. The cost of packing 4 tons of Grapes
in 8-pound baskets, including baskets, would be from
$28 to $30. The prices for Concords in crates or baskets
vary so much that it may be advantageous to sell in

either way. A man with a small vineyard and a large
family would pack in baskets, when another who had to

pay all his help or who found help scarce would sell

by the ton in crates. Jqhn W. Spencer.
Grapes in the South. — The region south of the

38th degree north latitude has in it more native spe-
cies of Grapes than all the world besides. This alone
would lead one to suppose the South naturally adapted
to vineyard culture. Yet New York, Ohio and Califor-
nia up to the present far excel it in vineyard area, al-

though only three or four species are native in these
states. The cause of this is that diligent experimen-
ters and originators have produced varieties of good
marketable value adapted to those regions, from natives
of those regions, or hybrids of natives with hardiest
foreign kinds. In the case of California, the viuifera
varieties are mostly grown because the climate and
other conditions are so similar to those of the native re-

gion of the vinifera. But the South has chiefly planted
the northern and foreign varieties which succeed but in-

differently in most southern localities, and has neglected
almost entirely its native varieties until quite recently.
Now experimenters have shown that most excellent and
very successful varieties of all colors and seasons can
be and have been produced by selection and hybridiza-
tion of some of the large, flne-fruited varieties.

While the foregoing predicts by actual existence in
practical market vineyards in a number of localities in
the South what is in store for the South as a whole, the
I)resent state of Grape culture in the South at large is a
different affair. Information gathered from best sources
throughout the South shows that Grape culture is a very
small industry. It shows that the leading varieties cul-
tivated in the northern sections of the South are Ca-
tawba, Concord, Delaware, Early Victor, Elvira, Ives,
Moore Early, Moore Diamond, Niagara, Norton Virginia,
Perkins, Worden, Wyoming. Favorable mention is made
of America, Beacon, Brilliant, Campbell Early, Gold
Coin, Green Mountain, Laussel, Ozark, Presly.
East of Texas and south of Tennessee, the following

are chiefly planted : Brighton, Champion, Concord, Dela-
ware, Diana, Diamond, Elvira, Goethe, Hartford, Herbe-
mont, Ives, Missouri Reisling, Moore Early, Niagara,
Norton Virginia [Cynthiana], Perkins, Worden. Of the
Muscadine class for wine; Flowers, James, Mish, Scup-
pernong, Thomas. Favorable mention, of varieties test-

ing, is made of Brilliant, Bertrand, Carman, Fern, Gold
Coin, Jaeger, Laussel, Marguerite, Superb. In the south-
western section, west of the 9Gth meridian, are chieflj^

planted the Herbemont, Jacquez [Black Spanish, Le-
noir], Niagara and Golden Chasselas, Malaga and some
other vinifera varieties near the gulf coast and in
western Texas under irrigation. By several who have
had them under trial for several years favorable men-
tion is made of Bertrand, Brilliant, Carman, Fern, Jae-
ger, Laussel, Marguerite, Muench, Neva, Perry, as fur-
nishing successful table and wine Grapes for this region.
For Georgia, Professor Hugh N. Starnes gives me the

following notes : "Leading varieties in order named:
Ives, Concord, Niagara, Delaware, Moore Early, Cioethe,
Lindley, and for wine Norton Virginia, Scuppernong
and Thomas.
"General distance 10 x 10 ; Delawares 8x8; Rotundi-

folias 30 ft. apart. Single stake spiral method of train-
ing chiefly used, and either spur renewal or cane re-

newal pruning employed, according to circumstances.
Some growers employ trellises instead of single stakes,
using either one or two wires and adopting the umbrella
Kniffin or low wire arm spur Kniffin system of train-

ing, according to circumstances. See Bulletin No. 28,

Georgia Experiment Station.

"Very little wine is now made iu this state, and that is

nearly all claret from Norton Virginia, Ives or Concord.
In southern Georgia a i>oor article of Scuppernong wine
is made, but it is not adapted to trained palates— too
foxy. Delaware and Goethe blended are sometimes used
to make a very good Rhine wine, and when properly
handled sometimes produce an excellent article. Goethe
must, reinforced with 20 per cent of California brandy,
makes a good pale sherry; yet it is difijcult to sell wine
here prolitably. When it can be sold at all, prices range
from 50 cts. to $2 per gallon, according to the grade.
Grape vinegar, while generally regarded as inferior to
cider vinegar, will bring about 25 or 30 cts. at retail and
20 cts. wholesale, and at these figures is more profitable
than wine.
"When sold fresh the Grapes are generally shipped in

refrigerator cars in 10-pound baskets to different north-
ern points. Later shipments take a southerly direction
to Atlantic and Gulf seaports. Sometimes the regula-
tion 6- or 9-carrier peach crates are used for shipping
Grapes, but are not as satisfactory as the 10-pound sepa-
rate baskets. Delawares are generally shipped in 5-

pound baskets. Returns are uncertain. They vary from
1^2 cts. per lb. to 5 cts., according to circumstances.
Sometimes as high as 10 cts. is realized on very early and
very late shipments or with choice Grapes, but this is

seldom. Distilleries pay three-fourths of 1 cent per pound
delivered, or gather and pay }^ cent per pound. If only 1

ton per acre of Grapes is the yield, the gross return ( and
also the net return) per acre would thus be from $10 to

$15. This is more than cotton ordinarily nets. With two
tons per acre of Grapes, which is not an enormous yield,

the return would be $30 per acre delivered at the still.

To those who have no scruples in regard to so disposing
of their crop, this is probably the most profitable method.
There are local stills in almost every county.

" There is not much encouragement now for Grape rais-

ing in Georgia, and vineyards are annually being de-
stroyed by hundreds of acres. Some planting, however,
is still going on in southern Georgia, in the "wire
grass" country, where the industry is still found profit-

able by reason of the fact that the northern market may
be entered ahead of competition, and also tliat insects
and fungous pests have not yet put in an appearance in

that region." See Georgia.

Planting, Training, etc. — The vines of the true
southern Grapes, such as Herbemont and the Post-oak
Grape hybrids, are planted 12 to 14 feet apart, iu rows 9 ft.

apart, while such northern varieties as are planted are
set 8 feet apart in row. The Muscadines, such as Scup-
pernong, are mostly grown upon arbors about 7 feet
high and rarely or never pruned, although trained on
trellis, as are other Grapes, and, pruned early in fall,

after leaf-fall, succeed excellently. The culture is

mostly with the plow, turning first away and then to the
rows, hoeing the space along the row not reached by the
plow. The trellis mostly used is the 3-wire trellis

;

first wire at 18 to 24 inches from the ground, and the
others successively 1 foot apart, above the first. The
training is generally an indifferent attempt at the Knif-
fin system, and no system is generally carried out.

Some pinch back the leading shoots once, few twice.

Some use single posts and spur-prune. A few have
made the Munsou canopy trough trellis of 3 wires, and
report most favorably of it.

Fungicides are used successfully by some. Others
plant only such as Ives, Norton Virginia, Moore Early,
Perkins, and some other varieties not subject to rot and
mildew, so as to avoid spraying. They also avoid,
thereby, having Grapes of the finer qualities, and get
only the lowest prices. From such mostly come the re-

port that Grape culture with them is unprofitable. So
it should be, as such Grapes in the market have the
effect to depress prices on all kinds of Grapes, as any
grower knows. In the moister parts of the South, black
rot, downy mildew and ripe Grape rot are very preva-
lent, but, excepting the ripe rot, are readily overcome
by the Bordeaux mixture spray properly applied.

Few growers in the South use fertilizers in their

vineyards. Some use barnyard mantire, but the more
intelligent use cotton seed or cotton-seed meal in con-

nection with ground bone, kainit and soluble phos
phates.
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Marketing and Profits. — The crop is mostly marketed
fresh in the local or near-by markets, as the ordinary
freight and express rates will not permit profitable re-

turns on the varieties mostly grown. But it has been
demonstrated that fine Grapes that will carry well can
easily be grown in the South, and, when handled in best
manner in neat baskets, are quite profitable.

There are a few established wineries in the South,
which use Ives, Norton Virginia, Herhemont, LeNoir,
and some of the Scuppernong and other Muscadine va-
rieties. The chief complaint of wine-growers is that
legislation brought about by the prohibition movement is

adverse and often entirely prohibitive. In consequence,
some have bottled the juice fresh under some sterilizing

process, but the people are not yet educated up to the
use of this excellent, healthful, nourishing beverage,
yet the demand for it is growing, and may be largely
increased by enterprising makers.
Reports collected from all parts of the South state the

profits all the way from nothing up to $150 per acre,
sometimes higher, and it is clearly evident that the in-

telligence and enterprise of the planter is the chief ele-

ment in controlling profits. Of course, localities, soils

and varieties play important parts, but an intelligent

grower would not select poor locality, situation, soil and
varieties to start with, just as he would not pursue poor
methods in the conduct of the business. As an illustra-

tion, the writer knows persons who bring to the Denison
fTes.] market, a place of 20,000 population, Ives and Per-
kins Grapes in bushel baskets, getting, by hard work,
about one cent a pound, while others bring in neat 8-

pound baskets, carefully packed, Delaware, Brilliant,

Diamond, Niagara, Rommel and others of like good
qualities, and get from 30 to 50 cents per basket the
season through, with brisk sales and no grumbling.

It maybe said, in conclusion, that the South promises
everything to the wide-awake, intelligent Grape-grower,
for its capabilities are unlimited in the production in
quality and season when no other section competes
with it, and it has vast markets at home and in the
great cities just north of it. T. V. MuxsoN.
Grapes on the Pacific Slope.—The Grape industries of

California are established upon the success of the vinif-

era species. There are two wild species in the state,

Vitis Galifornica and V. Arizonica, but by a popular
error the term California Grape has been often used to

indicate the Mission Grape, which was introduced from
their earlier establishments in Lower California by the
padres, who entered the territory now comprised in the
state of California in 1769, to extend their missionary
work among the aborigines. This Mission Grape has
never been fully identified with any variety now grown
in Europe, and whether the padres brought it to America
in the form of seeds or cuttings is not known. The dif-

ficulty in identifying it has led many to consider it a
seedling, but it is just as reasonable to hold that it was,
two hundred years ago, an esteemed variety which was
displaced in the course of viticultural progress by better
varieties, and its survival at the California Missions is

due to its isolation from that progress. It was this Grape
which was found in California by the early American
settlers, and very large areas of it were planted, but for
the last thirty years it has decreased in favor rapidly,
being displaced by many other varieties of superior value
for various purposes. These varieties are almost wholly
of the vinifera species. The native American varieties
and their improved offspring thrive in California when
given suitable situation and culture, but they do not
meet any encouraging market demand. A very few pack-
ages glut the San Francisco market for their kind, while
the vinifera table varieties are selling in large quanti-
ties. Only a few individuals give any consideration to
American varieties for wine, and none of them are suited
for raisins. The only attention given to the American
species is in the use of some of them as phylloxera-resis-
tant roots, upon which to graft the vinifera varieties, as
is done in France; and California experience is a close
reproduction of French results in this circumvention of
the insect. It seems probable, although some districts
are still free from invasion, that in the end all our vinif-
era vineyards will be upon American roots.
Grape-growing upon a large scale began in California

very soon after the American occupation. In the fifties,

collections of the leading European varieties were intro-
duced, and state aid was secured for the promotion of
viticulture. The first raisins were shown in 1863, and a
considerable wine product was attained soon after, but
the sale of it was attended by many disappointments, and
discouragement ensued. In the latter seventies the wine
interest was revived by better demand for the product,
and a new propaganda for extension on better lines and
with more suitable methods and better varieties, was
earnestly taken up. Again the state granted funds liber-
ally, and the agitation resulted in vine planting and
cellar construction in the valleys and foothills all over
the state. The product increased more rapidly than the
demand for it, and the quality of much of it was success-

974. The common short-pruning system used for the

Vinifera Grape in California.

fully impeached. Losses and disappointments were
again encountered, and the area of wine Grapes was
largely reduced by abandonment, by the advancement
of the phylloxera and by the inroads of a peculiar dis-

ease which has haffied effort to determine its cause,
though thousands of acres have been swept away by it.

Even the lessened wine product found most acute trade
issues to meet, which were temporarily overcome bj*

growers' cooperative effort until the constantly shrinking
production met an advancing demand, and profitable

prices for wine Grapes were again secured. This fact

has again stimulated interest in planting, even with
the greater investment required by resistant roots, and
the century closes with a renewal of confidence which
bids fair to again extend the wine industry of the state.

The raisin interest of the state did not attract wide
attention until about 1875, but it advanced with great
rapidity until 1894, when a product of 103 million pounds
was reached and a decline of value below the cost of

production ensued. As events have proved, this decline

was largely due to lack of proper system in marketing,
for a period of loss and depression has been followed by
return to prices yielding a profit through control of the
marketing by a cooperative association of the growers.
This experience came just in time to save the raisin

interest from large sacrifices, and points the way to

future maintenance. The shipping of table Grapes from
California to the markets of the eastern states has
reached an aggregate of about a thousand car loads on
several different years, and is one of the fixed features
of overland fruit shipment. The area of Grapes in Cali-

fornia in 1900 is about 140,000 acres: one-seventh table

Grapes, two-sevenths raisin Grapes and four-sevenths
wine Grapes, as nearly as can he estimated.
The Grape has a wider range of adaptation in Cali-

fornia than any other single fruit. It endures all eleva-

tions to which commercial fruit-growing is carried; it

thrives in the most intense valley heat if amply supplied
with water by irrigation. It accepts all fertile soils, but
is most profitable upon light, deep, warm loams, both
in the valleys and on the hillsides. All varieties which
will bear well with such treatment are grown with low'
stumps and very short pruning, which discards nearly
all of the previous season's growth. Only a few varieties

are given longer canes and the support of a wire or a
high stake.
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The training of the vinifera Grape is very unlike that
of the native Grapes. The stocks are liept to low, strong
stumps, and the bearing shoots are not trained or are
tied to stalies. Trellises are not used. Fig. 974 shows
3 epochs in tlie common style of pruning, the right-hand
figure representing the mature vine.

Though hundreds of varieties of vinifera have been
introduced from Europe and Asia during the last half
century, only a few have survived cultural and commer-
cial tests and are now planted. For raisins the prevail-
ing varieties are White Muscat of Alexandria, and the
Muscatel Gordo Blanco and the Malaga, with the Sultana
and Thompson Seedless for seedless raisins : for table
Grapes, in addition to the foregoing, the Flame Tokay,
Emperor, Cornichon, Black Malvoise, Rose of Peru.
Black Hamburg, Chasselas varieties and Vcrdal are
chiefly grown, though, of course, a much larger list pre-
vails for local uses. In wine Grapes there is naturally a
larger list to meet local requirements of soil and climate
and to produce the various kinds of wine.

Acceptable varieties for dry wines are

:

lied (Otaret and Burgundy) .—Ziniandel, Carignan, Mataro,
Mourastel, Petite Sirah, Petit Bouschet, AUcante Bouschet,
Grenaehe, ValdepeEias, Cabernet Sauvignou, St. Macaire, Be-
clan, Mondeuse, Blue Elbling, Refosco, and Barbera.

White {Sauterne, Hock, etc.).— Semillou. Sauvignou Blanc
and Vert, Johannisburg Kiesling. Frankeii Riesling, Traininer,
Chasselas Dora (triitedel), Cbanche Gris, Bnrger, Folle Blanche.
Feller Szagos, Green Hungarian, Palomino, White Pinot,
Thompson Seedless.

Varieties for sweet wines are

:

Ports.—Mission, Malvoisie, Grenaehe, Trousseau.
Sherry and Jlfarffira.—Mission, Palomino. West Wliite Pro-

lific, Verdelbo, Feber Szagos, Sultana, Thompson Seedless.
Angelica, Muscat, etc.—Muscat of Alexandria, Muscatella,

Purmint (Tokay wine)

.

In regions of the Pacific coast north of California,
vinifera varieties are less widely grown, and locations
meeting their requirements must be selected with much
care and circumspection. The number of varieties is

much smaller than in California, as there is no product
of wine or raisins, but of table Grapes only, and they are
almost wholly early ripening kinds, which can mature in

the shorter growing season at the North. On the other
hand, the American varieties are widely grown, the
Concord, Delaware, Moore Diamond, Moore Earlj^, Niag-
ara and Worden being most favorably reported.

E. J. VTlCKSON.
Grapes Under Glass.—Under glass, the European va-

rieties alone are used. This species, ]'ifis vinifera, is

the vine of the ancients, and is indigenous to the more
salubrious parts of eastern Asia and southern Europe.
It is referred to in the earliest mythological writings of
ancient Egypt and thence on numberless occasions, no-
tably in the Bible and the New Testament. The story
of the spies from the promised land, with its generous
illustration, has excited the admiration and perhaps
questioned the credulity of many of us. It is only fair,

however, to state that the size of the cluster there rep-
resented has been amply borne out in recent years.
The tj'pe Vifis vinifera, if there ever was a type, has
become so merged and modified by cultivation in differ-

ent climates and countries that it is difficult to trace it

at the present daj'. Over 2,000 varieties have been de-
scribed, covering the widest range in size, color, texture
and flavor, general appearance and quality.
For disparity of size,we have the diminutive Black Cor-

inth, from which the Zante currants are prepared, and
the giant Gros Colman, now extensively grown for com-
mercial purposes under glass in England; and for con-
trast in color we have the beautiful Rose Chasselas and
the pink and white Frontignans and Muscats, with
their superb qualities and flavors, growing by the side
of the hlue-black Alicante of thick skin and coarser
texture, but valuajjle for its late-keeping quality

; and
worth more than all the others put together, we have
the Black Hamburg, combining aU the good qualities,
and easy of culture.
Probably in no branch of horticulture is the garden-

ers' skill more generously rewarded than in Grape-
growing under glass. In England it has been an essen-
tial feature of horticultural work for more than a cen-
tury, resulting in fruit of a finer quality and flavor than
that grown in the open air, and very often enormous

clusters, -weighing from 20 to 30 pounds. Started there
as a matter of luxury, it has become of late years a
matter of profit, and vineries of large extent have been
erected for commercial purposes. Probably this work
has been retarded here by the introduction of the many
very excellent varieties of our native Grapes, so easily
grown in the open air and so constantly improved by
hybridizing with the European, and undoubtedly this
work will yet result in a much closer approach to the
standard of European quality.
The essential difference between American and Euro-

pean kinds is that in the American the pulp separates
from the skin, is usually tough and more or less acid, so
that it is disagreeable to remove the seeds, while in tho
European the pulp adheres to the skin, is tender and
sweet throughout, and the seeds are easily removed.
European Grapes, when well grown, are valuable and
agreeable for the use of invalids, and, undoubtedly, in
the judgment of the majority of people, surpass in
quality any other fruit grown.
The subject of Grape cultivation under glass may be

divided under several heads, as follows : The Houses;
The Border; The Vines; The Fruit.

The Rouses. — These are mainly of two forms, span-
roof and lean-to, with occasional modifications between.
Unless one has ample time and a desire to study their
construction, it is better to have plans and estimates
furnished by professional builders.
Span-roof houses are adapted to large places with

spacious grounds, and particularly when an ornamental
effect is desired. On account of their exposure on all
sides, they require very careful attention, especially if
used for early forcing of Grapes. Where early work is
not desired, or for use without artificial heat, their dis-
advantage is not so apparent. Houses without artificial
heat, known as cold graperies, were in earlier years in
more general use than those with heat, but have about
disappeared with tho introduction of the modern eco-
nomical heating apparatus, and the very great ad-
vantage in the use of 'the same, if only to a limited
extent.
Lean-to houses, on account of their snug construction

and protection from northerly or prevailing winds, are
especially desirable for early forcing of Grapes (Figs.
975, 970). Often a stable or other building can be
utilized for the north side, but generally a wafl of brick
or stone is erected for this purpose. Such a wall can be
covered on the outside with Ampeiopsis tricuspidata, or
Crimson Rambler roses, producing a beautiful and or-
namental effect. A good house, on a small scale, can be
made of hotbed sash (Fig. 970).
Foundations for the other three sides or for a

span-roof vinery can be constructed of ma-
sonry or wood. Masonry is preferable, as
the conditions of requisite heat and
moisture are very destructive to wood
work, especially near the ground. .y^^^j-i^^
With masonry, piers are y^^^/y^^''
erected, starting from solid ^^<>V/ 'T'^

ground and up to near
the surface. They
should be about '^

feet in length,
with spaces

975. A good lean-to Grape house.

The roots run through the wall to an outside border.
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of 2 feet between, and opposite each space a Tine

is to be planted inside tlie house, as hereafter de-

scribed. Strong capstones, thick enough to come slightly

above the surface of the border and about 18 inches

wide, are then laid from pier to pier. On such a founda-

tion a superstructure can be erected with some confi-

dence. For the base of the superstructure masonry is

preferable, about 18 inches in height being necessary
before the glass work begins. A hollow wall, constructed

of hard brick and ceiuent, is desirable, and openings
should be left for ventilation. The upper surface of

these walls should be covered with cement. If con-

structed of wood, the same general plan should be car-

ried out, using the most durable kind only.

Aside from its durability, masonry has an advantage
over wood in being a better equalizer of temperature,

and the heavy back wall of a lean-to house can be made
of great value for this purpose. The general plans of

the superstructure are shown in the illustrations. It

should present as much glass surface as possible. The
frame can be of iron or wood, as preferred. Light, heat

and moisture are the great features desired, also a gen-

erous supply of air under favorable conditions. The
glass should be of good quality, otherwise blisters will

burn the foliage and fruit. Small ventilators covered

with wire gauze should be built in the foundation walls,

and large ones at the upper part of the house. Ventila-

tion should always be free from a draft or sudden
change of temperature. A draft is just as unpleasant
to a sensitive vine in a house as it is to a human being,

and if subjected to it disease is sure to follow, mildew
being the first evidence; and yet a generous supply of

air is a prime requisite in growing Grapes under glass,

especially during the ripening period. Previous to that

time the lower ventilators should be very carefully used,

some growers never opening them until the Grapes be-

gin to color, and the new growth and foliage are some-
what hardened. More or less air is always admitted
around the glass in a very equable manner and thence

to the upper ventilators.

The modern heating apparatus, consisting of a boiler

in an adjacent pit for heating water, with circulating

pipes throughout the house, as shown in illustrations on
Greenhouse, is a very perfect and economical supplier

of heat, and it should be erected by a practical builder.

A little heat at a critical time will often save a house
full of Grapes, and, while it can be dispensed with, its

advantages are very material.
It is possible to "fruit Grapes in benches in pots, re-

moving the pots when the fruit is past, and using the

house for other purposes (Fig. 977).

TJie Border. —A good border is of great importance, as

no permanent success can be obtained
without it, and probablj^ the differem
between success and failure mort
often lies here than in any other
feature.

It is a good plan to construct
vineries so that their borders

be somewhat elevated above
surrounding ground, as
drainage is thus secured,
good drainage is imperi
(Fig. 97.5). The borde
should fill the house in-

side and extend outside
adjacent to where the
vines are planted at

least 6 feet when first

made, and to this

outside border ad-
ditions should be
made every two
or three years
of from 2 to 4
feet until a
width of 20 feet
is secured. The
border can hard-
ly be made too
rich,

mixture of six parts good loamy turf from an old
pasture or piece of new ground, and one part of well

prepared manure, one part old plaster or mortar, and
one part of ground bone, all to be well composted to-

gether, will meet all the requirements. If the subsoil is

clay, a foundation of old brick and mortar is very desir-

able to insure drainage. The border above this should
be from 2 to 3 feet in depth. No trees or shrubs should
be permitted to extend their roots into it, a very com-
mon cause of trouble, and nothing whatever should be
grown on it, although the temptation to try a few melons
or some lettuce is often too great to be overcome, and

976. Lean-to grapery glazed with sash,

provided the material is well decomposed. A

977. Even-span house, with the vines plunsred in pots.

these probably do a minimum of damage. In such a
border, if properlj^ supplied with water, the vine roots
will remain at home, and not go wandering off into
trouble. Where extra early work is not desired, no at-

tempt should be made to keep the frost entirely out of
the border during the winter, as this is apt to result in

a heavy, sodden surface iu spring. It is better to spade
it up roughly just before winter and cover with a good
coat of manure, permitting the frost to enter the ground
some inches. In the spring it is dug over again and,
when raked off, presents a rich, lively surface. The in-

side border is to be covered with a coat of well-rotted
manure, and spaded up and well watered at the time of
starting the vines. For midseason work, from February
15 to i\Iarch 1 is the proper time to do this in New York
state, the inside border carrying the vines nicely until
the outside border is iu shape a month or more later.

Then without hard forcing early Grapes can be brought
in by the last of June or July, and the later ones through
the followiug two or three months. It is much better to
store late Grapes in modern Grape rooms, where they
can be kept fresh and plump for several months through
the winter, than to attempt extra early work by starting
vines in heated borders in November and December.
The Vines. —The amateur should purchase these from

some nurseryman of established reputation. Vines 1 or
2 years old are better than older ones. For supporting
the vines, light cast-iron brackets are secured to the
rafters, and these support wires running lengthwise of
the house about 15 inches from the glass, and to these
wires the vines are tied as fast as they grow. The vines
are to be planted inside the house about a foot from the
front wall and about i feet apart, placing one opposite
each opening in the foundation as before described. It

is not desirable to plant them along the back wall of a
lean-to house. They should be cut back to two or three
buds near the ground, and when these start the strong-
est shoot only is selected for training and the others
rubbed off. As this shoot advances it is tied to the wires,
and it may reach the limit of the house by July 1, or
perhaps not until September 1, depending on the care,

the vigor of the vine, and the border. Once there, the
end is pinched and the cane continues to strengthen and
increase in size and store up material in the lateral

buds until the end of the season, when it is taken down
and pruned to one-third its length, laid on the ground
and covered from the sun for the winter. Care should
be taken that mice do not eat out the buds, as once out
they c.^n never be restored. In the spring of the second
year, or as soon as it is desired to start the vines, they
are tied up again, and the terminal shoot again trained
to the top of the house, where it is stopped as'before.
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Any fruit appearing on this shoot should be removed.
The lateral shoots that start out each way below the ter-

minal should be thinned to about 12 or 15 inches apart
on each side. This is an important feature, especially if

we adopt the spur system of pruning, which we will first

consider, for we are now establishing our vine for a
long term of years, and it is desirable to have it sym-
metrical with the side shoots, and fruit evenly distrib-
uted over its entire length. An example of a well bal-
anced vine is given in the illustration of the Muscat
Hamburg. A few clusters of fruit may be taken from
this part of the vine this second year, and the laterals
should be pinched at two eyes beyond the cluster, and as
they break pinched again through the season. As soon
as the leaves fall, the vines are again taken down for
pruning. The terminal should be shortened about one-
half and the side shoots cut back to a bud very close to
the main stem, when it goes through the winter as
before.
At the beginning of the third j-ear the terminal

again goes to the top of the house without fruit, when
it is stopped and the laterals are allowed to bear as be-
fore, say not more than one pound of fruit per foot of
the main stem. We now have our vine established to
the top of the house, and the only pruning in after years
is to cut the laterals each year close to the main stem.
A bud will nearly always be found in the first one-
eighth inch, sometimes several of them. When these
start, the strongest is selected and the others rubbed
off, unless one is desired for training to the opposite
side to fill a vacancy there. When the vines attain full
strength, two pounds of fruit per foot of main stem can
be grown, but heavy loads require great care. Too
heavy a load causes shanking, and then all is lost. The
stems of the berries wither and the fruit turns sour be-
fore ripening. Rigid pinching of the laterals is very
important. Commence at the second joint beyond the
cluster, or about 18 inches from the main stem, and

978. Pruning to spurs.

A long or old spur is shown on the left.

pinch thereafter as fast as new shoots break and show
a leaf. Pinch early and often. It has been said that a
good gardener can carry the summer prunings from a
large vinery for an entire season in his vest pocket.
Some require a wheelbarrow. At the place where the
laterals start, a spur soon forms on the main stem, from

979.

The spurs pruned

which the system takes its name. It often becomes
several inches in length and quite ungainly. This spur
system of pruning is represented in Figs. 978-980.
In the other system of pruning, known as the "long

rod" or "long cane" system, a new cane is grown up
from a bud near the ground every j'ear as
often as desired to replace the old one,
which is entirely removed. It is often de-
sirable to do this. If the vine is well es-
tablished, this new cane can be fruited its

entire length the first season, the laterals
being pinched, as before described. It

will produce finer fruit, but it is not as
safe with a heavy load as an old cane.
An ample supply of water judiciously

and freely used, particularly at the time of
starting the vines, is an absolute neces-
sity. It should not be applied in the
house, however, during the period of
blossoming, as a dry air

is advantageous for the
transfer of the pollen
for fertilization.

An important feature
is thinning the clusters
and establishing the load
a vine has to carry. This
requires experience and
judgment. As a rule,
about one-half the clus-
ters should be removed
—oftenmore— care being
taken to balance the load
evenly on each side. This
should be done as early
as the general form of
the clusters can be seen,
except with the Muscats and other shy setting kinds,
when it may be well to wait for the berries to set, as
some clusters set perfectly while others fail.

Thinning the berries should be attended to promptly,
selecting cool days and mornings for this work. Close
growing kinds, like Alicante, cannot be commenced on
too early after setting, and it is much better to crowd
this work than to have it crowd the operator. In many
varieties one-third to one-half the berries have to be
removed. Experience is the only guide in this. A
pointed stick is very useful with the vine scissors, and
never touch the clusters with the fingers.
Tying up the shoulders of the clusters is necessary to

pennit a free circulation of air and light, otherwise the
interior may decay, and, once started, the cluster is soon
gone. The principal diseases or troubles to guard
against are mildew and red spider. The remedy for the
former is sulfur, and for the latter moisture. Mildew
is generally brought on by a sudden change of tempera-
ture. A vigorous condition of the vine has much to do
in resisting it. Red spider will almost always appear in
the hot weather of July and August if the vmes are
allowed to become too dry.
Thrips are sometimes very injurious, but can be con-

trolled with nicotine, which, if properly applied, will
not injure the fruit. Thrips and red spider, if not taken
in time, multiply rapidly, and "an ounce of prevention
is worth a pound of cure" in these cases.
Perhaps, in a general way, the most important requisite

of all is a large amount of enthusiasm and love for the
work. This is necessary to insure the continued care
and culture requisite to permanent success.

Tlie Fruit Varieties. —As said before, very many va-
rieties exist, but probably not one-half of these are in
active cultivation at the present time. Varieties are
adapted to localities, soils, climates, etc. Perhaps 50
have been grown under glass in this country. Of these
we will consider a few of the more prominent.
The Black Hamburg is more extensively grown and

of more value for this purpose than all others put
together, because it meets the requirements of the ordi-
nary cultivator, and will stand abuse and neglect and
still give fair results better than any other kind. It
rarely gives very large clusters, but is a free bearer, sets
perfectly, will carry heavy loads and matures early.
Under better care tlie appearance and improvement in
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quality is remarkal>le, and it can be made as good as the
best. It is the variety with whicb the novice begins.
Many houses consist entirely of Black Hamburgs, and
many that do not would give far better satisfaction if

they did.

Muscat of Alexandria is the best of the white varie-

ties for general cultivation. It requires a higher tem-
perature and longer season than the Black Hamburg
to come to perfection, and will keep longer after cutting
than that kind. When well grown and ripened it may
be taken as a standard of quality. See Fig. 980.

Muscat Hamburg is a black Grape, probably a cross
between the two above named varieties, and presenting
marked characteristics of each. It has beautiful taper-
ing clusters of fine quality.

Barbarossa is a good variety for those ambitious to

grow large clusters, and when well grown is of fine

quality. It is a late black Grape, requiring a long season
to ripen well, but repays for the trouble by keeping
thereafter for a long time. Clusters frequently grow to

8 or 10 pounds in weight, measuring about 2-i inches
each way, and they have been grown to more than
double this weight.
Other large-growing varieties are the White Nice

and Syrian, the latter of which is said to be the
kind that the spies found in the land of promise. Clus-
ters of 20 to HO pounds weight are common to these two
coarse-growing kinds, but their quality is so poor that
they are now rarely grown.

Grizzly Frontignan is a beautifully mottled pink Grape
—quite a deep pink sometimes—and has long, slender
clusters. In quality and flavor it is unsurpassed by any
other Grape, and it ripens rather early.

Royal Muscadine is an early white Grape of fair quality
and good habit; frequent in English houses.
Gros Colraan, a large black Grape of fine quality and

a late keeper, is now grown largely for commercial pur-
poses in England and sent to this side to supply our
wants in this line in spring. The berries frequently
measure -iX inches around, and it therefore requires
early and severe thinning.
Alicante is a black Grape of very distinct character,

seeming to depart somewhat from the vinifera type,
very juicy, and of fair quality. It has a very thick skin,
and is about the best for long keeping.
Lady Downs is another late black Grape of good

quality, but not adapted to all localities. Rose Chas-
selas, a small red Grape, is the earliest and very beauti-
ful. Trentham Black, the earliest black Grape, has small
clusters, but large, soft berries quite like Alicante.

Foster Seedling is a beautiful midseason, amber-
colored Grape, with large clusters and berries some-
times liable to crack. Madresfield Court Muscat is a

981. Floret of June-grass.

Showing the floral glume,
palet, two feathery stig'

mas, and three stamens.
Enlarged.

(See G7-ass.

980, Muscat of Alexandria.

Bearing on spurs (as explained in Figs. 978, 971

982. Floret of a Grass (rye). Much enlarged.

cc, floral glume and palet ; a, stigmas ; bhb, stamens.

midseason Grape— fine in quality, but also inclined to
crack. This trouble can often be controlled by twisting
or slitting the stems of the clusters, thereby checking
the flow of sap.

Many other popular varieties are described in various
works devoted to Grape culture.
For other notes on Grapes under glass, see the article

on Forcing. £,, ^^ Dunning.

GRAPE-FRUIT. See Citrus Decumana and Pomelo.

GRAPE HYACINTH. Muscari botryoides.

GEAPE, SEASIDE. Coccoloba uvifera,

GRAPTOPH'S'LLUM (Greek words referring to the
variegated foliage). Acantlidcew. An oriental genus of
about 5 species of tender shrubs, one of which is cult,

in a very few American conservatories for its variegated
foliage, and is said to be very popular in India and
through the tropics. No two Ivs. are marked exactly
alike, but the yellow color is near the midrib rather than
at the margins. The genus is close to Thyrsacanthus, but
in Thyrsacanthus the Us. are not so distinctly 2-lipped.

Lvs. opposite, entire (in one species spiny-dentate),
often colored: fls. reddish purple, wide gaping, clustered
either in a terminal thyrse or in the axils; corolla tube
inflated above; upper lip with 2 short recurved lobes;

lower lip 3-cut; stamens 2. For culture, see Justicla.

hort6nse, Nees ( G. picftim , Griff. Justicia picta,

Linn. ) . Caricature Plant. Height finally 6-8 ft. : lvs.
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elliptic, acuminate, irregularly marked with yellow along
the midrib: fls. crimsow, in axillary whorls; corolla pu-
bescent. Habitat'^ B.R. 15:1227. Lowe 45. (B.M. 1870
shows a variety with reddish brown coloring).

GRASS {Graniinem). Annual or perennial herbs
(some bamboos woody), mostly tufted or decumbent,
rarely climbing, often creeping and I'ooting at the base.
True roots fibrous. Stems (culms) simple or branching,
usually hollow (wheat), sometimes solid (maize) between
the nodes. Leaves springing from the nodes, alternate,

in two vertical rows on the stem: the sheaths closed

983. Spike of a Grass (rye), containing many flowers.

when young, but usually split down one side in matur-
ing; ligule a thin tongue-like growth at the apex of the
sheath ; blade entire, parallel-veined, commonly long
and narrow

; a 2-keeled membranous prophyllum (or
leaf) always standing between each branch and the
main axis. Spikelets in panicles, racemes or spikes,
usually consisting of 2 (rarely 0, 1, or more than 2)
chaft'y empty glumes at the base of a short axis (ra-

chilla), which supports one or more floral glumes, in the
axil of each of which is commonly 1 flower. Flowers

perfect or imperfect, destitute of true calyx or corolla.
Between each floral ghime and flower are usually 2
(rarely 3) minute hyaline scales (lodicules). Stamens
3 (rarely 1, 2 or more than 3) ;

pistil 1: ovary 1-celled,
1-ovuled

;
styles 2 (rarely 1 or 3), usually plumose:

fruit (grain or caryopsis) seed-like, often enclosed by
the palet and its floral glume. Seed erect, closely cov-
ered by the thin pericarp; embryo small, on one side of
the base of the eudosx^erm. Figs. 981-984 show the
structure of various Grass florets.

Perennial Grasses, such as those commonly grown for
meadow, pasture or lawn, produce large numbers of
sterile shoots that bear leaves from very short stems,
but no flowers. There are many widely different plants,
which in popular language have the name "grass " at-

tached to them, such as knot-grass, rib-grass, cotton-
grass, sea-grass, eel-grass, sedge-grass, scorpion-grass,
but these do not belong to the family here under consid-
eration. Neither are the clovers and their allies, or the
sedges and rushes, to be called Grasses. No other
plants are truly entitled to this name, excepting those
answering to the description above given.

The plants most likely to be mistaken for Grasses are
the sedges (Cyperacete), of which there are large num-
bers in great variety frequently found on wet land. The
best popular way to distinguish Grasses from sedges
is this: the leaves of sedges are arranged on 3 sides
or angles of the stem, while on Grasses they are found
on 2 sides, alternate and 2-ranked. In making use of
this test, care must be taken to select well grown, erect
stems. Most sedges have solid stems and most Grasses
have hollow stems. To learn to distinguish plants of the
Grass family is easy, but to discriminate between spe-
cies is diffieult.

Among the species most commonly known are timo-
thy, red top, June-grass, orchard-grass, meadow fox-
tail, the fescues, oat-grass, sweet-vernal, quack-grass,
Bermuda-grass, sugar cane, chess, and the cereals, such
as wheat, barley, rye, oats, rice, sorghum, Indian
corn. In number of species the Grass family occupies
the fifth place with 3,500, while the compositae, legumes,
orchids and madderworts are larger. In number of indi-

viduals, the Grasses excel any other family. Seed plants
are arranged in 200 to 220 families, and of all these the
true Grasses are of greatest importance to man ; in fact,

they are of more value as food for man and domestic
animals than all other kinds of vegetation combined.
None of these families is more widely distributed over
the earth's surface, or is found in greater extremes of
climate or diversity of soil.

The species are very numerous in tropical regions,
where the plants are usually scattered, while in a moist,
temperate climate, though the species are less numer-
ous, the number of plants is enormous, often clothing
vast ai"eas. Where soil is thin or moisture insufficient,

the Grasses grow in bunches more or less isolated.

Plants of one section of the family Panicaceie predomi-
nate in the tropics and warm temperate regions, while
plants of the other section, Poacese, predominate in tem-
perate and cold regions.
Overstocking dry grazing districts checks the better

Grasses, destroying many of them, and encourages the
bitter weeds which multiply and occupy the laud.

A Grass extends its domain by running rootstocks, by
liberating seeds enclosed in the glumes, which are
caught by the breeze, by some passing animal, or the
nearest stream ; the twisting and untwisting of awns
bury some of them in cracks, crevices or soft earth.
In case a growing stem is thro'^^Ti down for any reason,
several of the lower nodes promptly elongate on the
lower side and thus bring the top into an erect position.

Each sheath supports and holds erect tJie tender lower
portion of the internode, where it is soft and weak; it

also protects the young branches or panicles. Thrifty
blades of Grasses suitable for pasture and lawn elongate
from the lower end, so that when the tips are cut off

the leaves do not cease to elongate, but renew their

length. When exposed to sun or dry air, the blades de-

velop a thicker epidermis, and, by shrinking of some
of the delicate bulliform cells of the upper epidermis,
they diminish their surface as they roll their edges in-

ward or bring them together, like closing an open book.
When the plant is in flower the minute and delicate lodi-
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cules become distended just in time to spread the
glumes and liberate the stamens.
Grasses are not so much employed for ornamenting

homes as their merits warrant. Bj' selecting, some can
be found suited to every week of the growing season,
though many of them are in their prime during June,
the month of roses. Wild rice (Zizania) is fine for rich
soil in the margins of ponds, and masses of reed grass
for deep beds of moist muck. For massing or for bor-
ders the following and others are stately: Arundo Do-

984. Staminate spikelet of a Grass (maize).

Showing two tiorets, one of which (with three stamens)
is expanded. 1, 1, empty glumes ; 2, 2, palets. Enlarged.

nax, A. conspicua, maize, pampas grass, Eulalia, rib-
bon grass, AndropoQOn formoKus, A. JEfalepensis , As-
perella Hijstrix, Tripsacum. For glaucous blue-green,
use Blymus armiarius, Festuca glauca and Poa cmsia.
For potting and borders, there are striped varieties of
Dactylis, Anthoxanthum, Alopecurus, Solcus lanatus,
H. mollis, Poa trivialis, Phleiim pratense; and others
may soon be produced. For table decoration nothing
is better than the elegant, airy panicles of large num-
bers of wild Grasses, such as species of Poa, Kceleria,
Eatonia, Panicum, Paspalum, Eragrostis, Muhlenbergia,
Bromus, Festuca, Agrostis, Descbampsia, Uniola, Briza,
Cinna pendula. For large halls and exhibitions, what
surpasses sheaves of wheat, barley, rice, oats or any
of the wild Grasses ? For decoration, Grasses should be
cut before ripe, dried in the dark in an upright position,
and may be used in that condition or dyed or bleached.
For paths, nothing is more pleasing than strips of well
mown lawn.
Drainage keeps out sedges and encourages the better

Grasses; manure and irrigation help the best Grasses to
choke and diminish most weeds. Enougli has already
been done to show that rich rewards are sure for him
who patiently and intelligently attempts to improve
Grasses for any purpose whatever by selection and
crossing. Quack-grass is excellent for holding embank-
ments ; Ammophila arenaria for holding drifting
sands. The Grass family furnishes its full quota of
weeds, among them quack-grass, crab-grass, chess,
June-grass, sand-bur, stink-grass.
Turf-forming Grasses are those that spread freely by

creeping rootstocks, such as June-grass, quack-grass,
Bermuda-grass, Rhode Island bent and red-top, while
most others are more or less bunchy. For northern
regions not subject to severe droughts, sow Rhode
Island bent and June-grass both, or either one alone;
for northern regions, which are liable to suffer from
dry weather, sow June-grass and plant Bermuda-grass.
These two on the same ground supplement each other in
different kinds of weather, securing a green carpet dur-
ing every part of each growing season, s^^ j^ Beal.

GRASSES, POPULAR NAMES OF. There are few
Grasses which hold commanding positions as specimen
plants, although the agricultural values of Grasses are
transcendent. Some of the commoner vernacular Grass
names are given below, with references to the proper
genera : Animated Oats, Avena. ArtiJicial G., some-
times used for certain forage plants, as sorghum, but
also leguminous plants, as clover, lucerne, sainfoin.
Awnless Brome G., Bromus inermis. Beach. G., Am-
mophila arenaria. Bear G., unusual name for Yucca
filameniosa. Beard G., Andropof/on ; also Polypogon
Monspeliensis. Bengal G., Setaria Italica. Bent G.,
Agrostis. Bermuda G., Co;;»-ioia Dactijlon. Blue-eyed
G., Sisyrincliium. BlueG.,!Pon. Blue Joint G., Calam-
agrostis Canadensis. Bog G., Carex. Bristly Fox-
tail G., Setaria magna. Brome G., llro)nus. Buffalo
G., Backlog dactyloides. Canada Blue G., Poa eom-
pressa. Canary G., PJialaris Canariensis. Cat-tail G.,
Phleiim pratense. China G., Bo'hmeria nivea. Citro-
nella G., Andropogon jS'ardus. Cotton G., Briophoruin.
Couoh G., Agropyrum. repens. Crab G., Bteusine and
Panicum sanguinale. Creeping Bent G., Agrostis stolo-

nifera. Crested Dog's Tail, Cynosurus cristatus.
Deer G., Wtexia I'irginica. Dog's Tail G., Ci/nos-
urus. Eel G., Vallisneria spiralis. English Rye G.,
Lolium perenne. Esparto G., ISlipa tenacissima.
Feather G., Stipa pennata. Feather Sedge G., Androp-
ogon saccharoides. Fescue G,, Festuca. Finger-comb
G., Daetyloetenium. Finger G., Ohloris. Fowl Meadow
G,,Poa serotina. Fly Aw&y G,, Agrostis scabra. Four-
leaved G,, Paris quadrifolia. Foxtail G., Alopecurus
pratcHSis. Golden Top G., Lamarckia aurea. Guinea
G., Panicum .jumentorum ; also erroneously used for
Andropogon Halepensis. Hair G., Agrostis scabra.
Hare's Tail G,; Lagurus ovatus. HassockG., Dcsc/iamp-
sia c(Bspitosa . Herd's Grass in New England is timothy
(Phleum pratense) \ in Pennsylvania, Fiorin {Agrostis
vulgaris). Holy G., Hieroc.hloa borealis. Hungarian.
G., Setaria Itulica. Italian Rye G., Lolium Italicum.
Japanese Lawn G., Zoysia pungens. Job's Tears G.,
Coix. Johnson G., ^ ndropogon naljpctisis. June G.,Poct
pratensis. Kentucky Blue G., I'<iii /imtensis. Large
Quaking 6., Briza maxima. Little Quaking G., iJfjsfi

minor. Love G., Bragi-ostis elegans. Lyme G. of up-
holstery is Desehanipsia ccespitosa. Marram G., Am-
mophila arenaria. Meadow Foxtail G., Alopecurits
pratensis. Myrtle G., Acorus Calamus. Oat G.,
Arrhenatheram avenaceum ; also various species of
Avena. Oic'h.a.ri G., Dactijlis glomerata. Palm-leaved
G,, Panicum sulcatum. Pampas G., Gynerium. Fep-
T^eic G., Bepidium ; also Pilularia globuUfera. Plume
G., Eria)dhus Eavenno!. Pony G., Calamagrostis
stricta. FwrpleBent G., Calamoinlfa hrevipilis. Quack,
Quick, or Quitch G., Agropyrum repens. Quaking G.,

Briza. Rattlesnake G., Briza ^naxima. Ray G., Lol-
ium perenne. Red Top G., Agrostis vulgaris. Reed.
G., Aruiulo, Bamboo. Reed Bent G., Calamagrostis.
Reed Canary G., Phalaris arundinacea. Rescue G.,
Bromus unioloides. Rhode Island Bent G., 4(/ros*i.s can-
ina. Ribbon G., Phalaris arundinacea, var. variegata.
Rough Bent G., Agrostis scabra. Roughish Meadow G.,.

Poa trivialis. Rough- Stalked Meadow G., Poa trivialis.

Fiye G., Lolium perenne. Sa,ni G., Calamovilfa longi-

folia. Scurvy G., Cochlearia officinalis. Scutch G.,
Capriola Dactylon. Seacoast Bent G., Agrostis coare-

tata. Seneca,G., Hierochloa borealis. Sezume G., Trip

-

sacxim. Sheep's Fescue G., Festuca ovina. Silk G.,

Agrostis scabra. SilverBeard G., Andropogon argenteiis.

Sour G., local name tor Bumex Acetosella. Squirrel-tail
G., Bordeum. Star G., Callitriche ; also locally for
Bypoxis and Aletris. Striped G., Phalaris arundin-
acea, var. variegata. Sweet-scented Vernal G., Anthox-
anthum odora turn. Tall Meadow Oat G., Arrhenatherum
elatius. Tickle G., Agrostis scabra. Tear G., Coix
Lachryma-Jobi. Texas Blue G., Poa arachnifera. Timo-
thy, Phleum. Tufted Hair G., Deschampsia ccespitosa.

'Va.niWa. G., Hierochloa borealis. Viper's G..Scorzon-
era. White Bent G., Agrostis alba. Whitlow G.,

Draba, especially D. vernaand Saxifraga tridactylites.

Wood Meadow G., Poa nemoralis. Woolly Beard G.,

Erianthus. Worm G., Spigelia ; also Sedum album.
Yellow-eyed G., Xyris. Zebra G., Miscanthus Sin-
ensis,
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GEASSWORT. See Cerastium.

GRATiOLA (Latin, grace or favor, from its reputed
healing qualities). Scrophularidcece. Tliis genus con-
tains an unimportant trailing annual, whicli grows wild
in wet, sandy places from Quebec to Fla. , and bears
yellow fls.. half an inch long, from June to September.
6. aiirea, Muhl.,was once offered by collectors. It is a
glandular plant, with Ivs. lanceolate, entire or remotely
denticulate, and 2 sterile filaments. B.B. 3:162.

GRAVfiSIA (after C. L. Graves, who collected in
Madagascar). Melastomdcew. Three species of dwarf
warmhouse foliage plants, natives of Madagascar, and

/'.y>.

985. Asa Gray at 76 years.

cult, in a few American conservatories. For culture and
for distinctions from allied genera, see Bertolonia, un-
der which name most of the varieties are still known.

guttata, Triana {Sertoldnia f/i(Wdto, Hook.). Caules-
cent, erect: branches obtusely 4-angled: petioles long,

densely scurfy-powdery: Ivs membranous, 5-nerved,
rotund at base, slightly scurfy above and spotted, under
side and calyx scurfy-powdery, cymes terminal, several-

fld. Int. 1865, and first described at B.M. 5524 as B. gut-

tata, where the Ivs. are shown with fairly well defined,
double, longitudinal rows of roundish pink dots. F. S.

16:1696 is probably a copy of B.M. 5524. (See, also, Gt.

1865, p. 385, and B.H. 1865, p. 225. ) Var. sup6rha, Hort.,
I. H. 26:359 (18(9) is shown, with more and larger red-
dish purple spots, which are less regularly arranged.
Var. Legrelleina {B. BegrelJechia, Van Houtte). An
alleged hybrid obtained by Van Houtte and figured in

F. S". 23 : 2407. Coigneux refers this plate to Gravesia
guttata, but no fls. are shown, nor have the Ivs. any
spots. The nerves are outlined in white, and some of
the cross veins for short distances. Var. Alfred Bleu
is brilliantly spotted and lined with bright red, the
nerves boldly outlined, the cross veins interruptedly
outlined. I. H. 41:13 (1894). Var. marg-ariticea, Nichol-
son {B. inarqaritdcea , Hort. W. BuW^Soucrila 'inar-

garitacea. F.S. 16:1697). See DC. Mon. Phan. 7: 537.

GRAY, ASA (Fig. 985), botanist and naturalist, was
born in Paris, Oneida corinty, N. Y.,Nov. 18, 1810, and
died in Cambridge, Mass., Jan. 30, 1888. His father
was a tanner. He studied medicine, but never prac-
ticed it. He early became interested in botany, and
entered into correspondence with Dr. Lewis C. Beck
and Dr. John Torrey, both of whom were well known
botanists of the time. In 1833, Gray became assistant
to Torrey, who held the chair of chemistry and botany
in the New York College of Physicians and Surgeons.
From this connection dates his serious botanical work.
His first book, the "Elements of Botany," appeared in
1836. To the schools, however, he became best known
through his "Lessons," which first appeared in 1857. To
the last revision of this book, in 1887, he gave the name
"Elements of Botany," thus reviving the title of his
maiden effort. The"BotanicalText Book "first appeared
in 1842: it went to a sixth edition in 1879. Prom the
first this work was accepted as the highest authority
on the subjects which it treated; and it is to-day the
model for the formal presentation of morphology and
taxonomy. Gray is further known as an author of text-
books in the admirable books for youth, "How Plants
Grow," 1858, and "How Plants Behave," 1872. Gray's
texts at once became standards, and have done more to
make botany teachable in the schools than any other
American works. They are expressions of the older or
topical method of presenting plant subjects, as con-

trasted with the newer ideals which first Intro-
duce the pupil to biological or life problems. They
will always be known as having marked an epoch
in the teaching of botany in America.
Gray was chiefly known for his tasonomic and

descriptive work wath plants. It fell to his hand
to review the North American flora. The western
coimtry was largely unknown botanically. The
collections of government surveys and of individ-
uals went to him for study. His publications on
this new flora are voluminous and critical. He also
reviewed the floras of many of the Pacific islands
and of Japan. His most ambitious work was the
"Synoptical Flora of North America." This great
work began to appear in 1838, at which time he was
a junior author with Torrey. After having passed
to two volumes, comprising the oi-ders from Ra-
nunculacesB through Composite, the work was dis-

continued until, in 1878, he published the Gamo-
petalje after CompositEB. In 1884, he published the
families from Caprifoliacefe through Compositse.
The necessity of studying the wealth of new mate-
rial resulting from the extension of the national do-
main made the completion of the work impossible
in the interim. The work is still in progress by
Gray's successors.
Gray's most widely known systematic work is

the "Manual of the Botany of the Northern United
States," which first appeared in 1848, and which he took
through five editions. The sixth edition, from the hand
of Sereno Watson, Gray's successor in taxonomic work,
appeared in 1889. From the first it has been the stan-
dard flora of its region. In 1868, Gray supplemented
the manual by the "Field, Forest and Garden Botany,"
which was designed as an easy introduction to the com-
moner wild and cultivated plants. Gray regarded this
as his poorest work, jet it met a need and has been
deservedly popular. It has been our most acceptable
accoiint of cultivated plants. It lacks the critical spirit

of his other works, and the accounts of the cultivated
plants were drawn largely from literature, rather than
from the plants themselves. Working chiefly with taxo-
nomic questions. Gray found little interest in plants
which, b3' domestication, have been made to vary to the
confusion of the old specific bounds. Yet it is remark-
able how accurately he indicated the species which
have been chiefly concerned in the evolution of garden
forms, and how comprehensively he covered the field of

the domestic flora. A revision of the "Field, Forest and
Garden Botany" was made in 1895.

In his view of species. Gray accepted the dominant
English ideal as held by the Hookers and bj' Bentham.
Species were large conjunctive groups: he tended to

make few rather than many. There were judications of

a revolt from this point of view^ in the later years, but
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his personality and influence prevented any great defec-

tion. At the present time, the pendulum seems to Iiave

swung to the opposite extreme. Species are small dis-

junctive groups: authors tend to make many rather
than few. It will probably be a decade or more before
the species-ideal swings back to the middle point, where
only a pendulum can rest.

Gray was a philosophical naturalist. He w^as one of

the first of the great American naturalists to espouse
the main argument of Darwin's "Origin of Species."
In this respect he stands in bold contrast to his great
colleague Agassiz. Gray's influence was the greater
because he was known to be a pronounced theist. He
entered the conflict which arose between organic evolu-
tion and theology, and did much to heal the schism.
His writings on the evolution controversies were pub-
lished in two volumes, "Darwiniana" and "Natural
Science and Keligion."
Gray was a constructive philosopher, as well as a

critic. His essay on the "Kelations of the Japanese
Flora to that of North America," was one of the first

masterful attempts to explain the principles of the dis-

tribution of species. This essay stands for the following
conceptions: that species have one origin; that distri-

bution over the earth is due to physical causes; that
the origiu of the north temperate flora is circumpolar.
One who is unfamiliar with the points of view of his
time cannot catch the full significance of these conclu-
sions. They are now accepted, not challenged. Into
philosophical discussions of cultivated plants he made
few excursions, although his paper on the running
out of varieties has become a standard; and in his
manv reviews he made occasional contributions to this

field".

Asa Gray was a lovable man. He was gentle, quiet,

sweet-tempered; intellectually he was keen and pene-
trating. Both by his personality and his teaching, he
exerted an incalculable influence on American botany,
and, indeed, on American biological science. In Europe
he became a representative of what was best in Ameri-
can science. Harvard College, in which he held a pro-
fessorship from 1842 until his death, became the Mecca of
every American botanist. Here he built up the most
important herbarium and botanical library in the New
"World. He was the n^aster of American botany.
Gray's writings were voluminous. He was known as

oue of the most skilful of American reviewers and bi-

ographers. His scattered untechnical writings were
republished in two volumes in 1889, by Professor Sar-
gent, as the "Scientific Papers of Asa Gray." See the
"Letters of Asa Gray," 2 vols., 1893, by his widow, Jane
Loring Gray. L. jj. B.

GEEENHOTJSE. In America the word Greenhouse is

used geuericall}- for any glass building in which plants
are grown, with the exception of coldframes and hot-
beds. Originally and etymologically, however, it means a
house in which plants are kept alive or green: in the
Greenhouse plants are placed for winter protection, and
it is not expected that they shall grow. The evolution
of the true Greenhouse seems to have begun with the
idea of a human dwelling house. At first larger win-
dows were inserted; and later, a glass roof was added.
In early times it was thought best to have living rooms
above the Greenhouse, that it might not freeze through
the roof. Even as late as 1806, Bernard McMahon,
writing in Philadelphia, felt called upon to combat this
idea. The old or original conception of a Greenhouse as
a place for protecting and storing plants is practically
extinct, at least in America (Fig. 980).
Other types of plant houses are the conservatory

(which see), in which plants are kept for display; the
forcing-house (see Forcing), in which plants are forced
to grow at other times than their normal season; the
stove or warmhouse ; the propagating pit. Originally
the warmest part of the plant-house, that part in which
tropical plants were grown, was heated by a stove made
of brick, and the house itself came to be called a stove.
This use of the word stove to designate the warmest
part or room of the range is universal in England, but
in America we prefer the word warmhouse (and this
word is used in this Cyclopedia). Originally, hothouse
was practically equivalent to stove, but this term is

little used in this country, and when used it is mostly
applied generically in the sense of Greenhouse.

It will thus be seen that there is no one word which
is properly generic for all glass plant houses. The word
glasshouse has been suggested, and it is often used in

this work; but there are other glass houses thau those
used for plants. It seems best, therefore, to use the
word Greenhouse for all glass buildings in which plants
are grown; and usage favors this conclusion.
The long, low Greenhouse range, of the type \vhich

we now know in our commercial establishments,
probably had a different origin from the high-sided
Greenhouse. The glasshouse range appears to have de-
veloped from the practice of protecting fruits and other

986. The old-time Greenhouse.

With opaqiie roof and sash-made sides (Aber-
croinbie, 1786).

plants against a wall. In European countries, particu-
larly in England, it is the practice to train fruits and
other plants on stone or brick walls, in order that they
may be protected from inclement weather and receive
the greater sun heat which is stored up in the masonry.
It occurred to Nicholas Facio Duilhier to incline these
fruit walls to the horizon so that they would receive the
greater part of the incident rays of the sun at right
angles. He wrote a book on the subject of "Fruit-Walls
Improved," which was published in England in 1G99.
Facio was a mathematician, and he worked out the
principle of the inclined walls from mathematical con-
siderations. Such walls were actually built, but accord-
ing to the testimony of Stephen Switzer, who wrote in
1724, these walls were not more successful than those
which stood perpendicularly. Certain of these walls on
the grounds of Belvoir Castle, and over which grapes
were growing, received the additional protection of
glass sash set in front of the inclined walls and over
the vines. In addition to this, flues were constructed
behind the wall in order that heat might be given. Tho
construction of hollow heated walls was not uncommon
in that day. The satisfactory results which followed
this experiment induced Switzerto design glass-covered
walls. The "glasshouse" which he pictured in the
"Practical Fruit-Gardener" (1731) represents a Green-
house 3>2 ft. wide in the clear. Fig. 987. At the back of
this house is an inclined heated wall on which the
grapes are grown. Three and one-half ft. in front of
this, a framework is erected to receive the sash. There
are 3 tiers of openings or windows along the front, the
two lower ones of which are for window sash, and the
upper one is vacant in order to provide for ventilation
and to allow space to receive the lower sash when they
are lifted up. The whole structure is covered with a
roof or coping. Switzer declares that the introduction
of these covered, sloping walls "led the world" to the
"Improvement of glassing and forcing grapes, which
w^as never done to that Perfection in any Place as it is

upon some of the great Slopes of that elevated and
noble Situation of Belvoir Castle.'^ Johnson, in his
"History of English Gardening," quotes the remarks of
Switzer, and makes the statement that the use of these
walls "led to the first erection of a regular forcing struc-
ture of which w^e have an account." The immediate out-
come of these covered walls seems to have been the
lean-to Greenhouse, and from that has developed the
double-span glass range of the present day. Long be-
fore Switzer's time plants were forced in a crude w^ay,

even by the Romans, mostly by being placed in baskets
or other movable receptacles, so that they could be
placed under cover in inclement weather; but the im-
provements of Facio and Switzer seem to have been
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amongst the earliest attempts to make low glass ranges
for plants, particularly in England,

It was about the beginning of the nineteenth century
that great improvements began to be made in the glass-

house. This new interest was due to the introduction
of new plants from strange countries, the improvement
of heating apparatus, and the general advance in the
art of building. The ideals which prevailed at the open-
ing o the century may be gleaned from J. Loudon's
"Treatise on Several Improvements recently made in

Hot-Houses," London, 1805. One of the devices recom-
mended by Loudon will interest the reader. It is shown

I/ocation, Plans, Grading, Foundations, FramavorJc,
Glazing and Painting, Plant Tables, Ventilation, Heat-
ing.

ioc«YiOH. — Greenhouses which are intended for use
in connection with the garden should be placed, for con-
venient attendance, within the garden inclosure or
along its boundary. A good location for the garden
will usually be found the best one for the Greenhouse.
A conservatory or Greenhouse designed for a private

place, where specimen and blooming plants will be kept
for the pleasure of the family and entertainment of
visitors, should be attached to the dwelling or located as

987. Switzer's glasshouse, built on an inclined wall. 1731.

in Fig. 988. The bellows is used for the purpose of
forcing air into the house, that the plants may be sup-
plied with a fresh or non-vitiated atmosphere. "By
forcing the air into the house, once a day or so, double
the quantity of air which the house usually contains "

can be secured. The house could be "charged." The
tube leading from the bellows is shown at h; it dis-

charges at c. Curtains run on the wire, i; the curtain
cord is at f.

All commercial structures are now built on the
plan of the long, low glass range, with very little height
at the eaves. The taller glass structures, if built at all,

are used for consei'vatory purposes or as architectural
features. The general tendency of the building of glass
structures is towards extreme simplicity (Fig. 1005).

In the extreme South, lattice-work buildings are some-
times used for the protection of plants, both from light

frosts and from the sun (Fig. 989). The heating which
is now employed in this country is of three different

kinds: hot water under very low pressure or in the open
tank system; hot water In practically closed circuits;

and steam. Hot water under low pressure is an old-time
idea of heating, and is not now popular in this coun-
try except for conservatories and private establish-
ments. The heavy, cumbersome pipes are not adapted
to laying over long distances and under varying con-
ditions. The commercial houses are now heated by
means of wrought-iron pipes, which go together with
threads. The comparative merits of steam and hot
water in these wrought-iron pipes are much discussed.
For large establishments, particularly those which are
on various elevations, and which are likely to be changed
frequently, steam is preferable; and, on the whole, it

seems to be gaining in favor for commercial establish-

ments. It requires no more attention on the part of the
operator, when modern heaters are used, than hot water.
However, the merits of one system or the other are
very largely those of the individual establishment and
apparatus, and the personal choice of the operator (see
Forcing).
The special American literature on Greenhouse con-

struction and management will be found in the follow-
ing books: Leuchars' "Hot-Houses," 1850; Henderson's
"Practical Floriculture," first ed., 1869; Field's "Green-
house as a Winter Garden," 1869; Hunt's "How to

Grow Cut-Flowers," 1893; Taft's" Greenhouse Construc-
tion," 1893 ; Bailey's "Forcing Book," 1897 ; Taft's
"Greenhouse Management," T'98. L. H. B.

Greenhouse Construction. — For convenience, this sub-
ject may be considered under the following heads; i.e.,

near as possible in a well-kept part of the grounds. A
conservatory does not require a full southern exposure.
Most decorative plants thrive as well or better and con-
tinue in bloom for a longer time if kept in a house hav-
ing plenty of light, but so located as to receive but lit-

tle direct sunlight. Large ranges of glass adapted to a
variety of purposes are generally kept separate from
other buildings. In parks the location should be near a

main entrance.
The location of a range of glass for commercial pur-

poses, where the elements of expense and profit are to

have the first consideration, is of great importance.
The chief items which determine the desirability of a
suitable location are the adaptability and value of the

land, cost of fuel delivered, ample and inexpensive
water supply, and proximity to a market. The top of a

bleak hill or the bottom of a valley should both be
avoided. Level land, or that having a southerly slope, is

the best.

PJans.—When a site for the proposed Greenhouse has
been decided upon, full plans should be made before

commencing to build. The plans should embrace not

only the glass, which is required at onee, but should
provide for the largest increase which can be antici-

pated. In this way bouses can
be erected which are convenient
to work and have a good ap-
pearance, with small extra cost

for building only part at a time.
Attention should be given to

the special peculiarities of the
location, like the exposure to

.the sun, grade of ground, shape
of lot, and best location for the
heating apparatus. Each com-
partment should have the pro-

per form of house and exposure

. ;ice for charging a Greenhouse with air. 1805,
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to the liglit adapted to the plants for which it is pro-
vided.

It ^ill readily be seen that to locate and plan a range
of glass to the be&t advantage requires skill and expe-
rience, lu a. communication recently received by the

989, A lattice-covered Plant-house.

writer from a superintendent of one of the most im-
portant botanic gardens in the country, it was remarked
that "when the architect prevails, the gardener fails."

It is also true to a greater degree than in almost any
other class of buildings that the beginner or amateur
who undertakes to plan and construct his own Green-
house is likely to pay well for his experience, and will

at least sympathize with the "lawyer who pleaded his

own cause and found he had a fool for a client." This
is perfectly true, as many know to their cost. To plan a
Greenhouse satisfactorily the designer must have a
practical knowledge of the requirements. To meet this

increasing demand, specialists can be found, known as
"horticultural architects," who devote their entire
time to this branch of work.

Gradiug. — The floor of the Greenhouse should be a
few inches above the outside grade. As most Green-
houses are necessarily built low to accommodate the
plants, a small terrace around them adds to the eleva-

tion and the good appearance of the structure. It will

usually be best to keep the floor of a Greenhouse all on
one level. When the variation in the grade of the ground
is not too great, the floor line should be at the highest
point of the grade. In the case of a long
house, the floor line is sometimes made the
same as the natural grade, but such an ar-

rangement is to be avoided when possible.
For locations on a hillside, the different
apartments may have different floor levels,
with necessary steps between
them.

All the sod and loam should be
removed from the space to be
covered by a Greenhouse, and all

the filling necessary made with
subsoil. The latter should be laid

in thin layers and each wet down
and thorouelily tamped. Loam
used for filling under a Green-
house is apt to become sour, and
will continue to settle for a long
time, causing much trouble and
annoyance.

Foundations. — Too much care
cannot be given to the preparation
of good foundatious. These are
usually of brick, but may be made
of stone or concrete. The brick
walls take up less room in the
house than stone, and are usually
less expensive. The foundation walls should be extended
down to a point below the frost line, generally 3 or 4 feet
deep, and are usually raised about 2 feet above the grade.

44

An inexpensive wall of rubble stone work or of concrete
is all that is needed in the ground. The part of the wall
showing above grade may be of plain brick or faced with
stone, to correspond with the construction of other
surrounding buildings. A good substitute for these

masonry walls is found in the use of cast-iron
posts in connection with double boarding. A
lemovable base at the ground line, which can
leadily be renewed, adds very much to the
"\ alue of this construction, making it durable
and satisfactory. It has been quite exten-
sively adopted by florists in houses for
commercial purposes and for small and inex-
pensive Greenhouses. It is recommended for
such houses.
Framework. — The construction best

adapted for conservatories, park houses and
Greenhouses, and for private places where
the improvements are desired to be permanent
in character and attractive in appearance, is

the combination of iron and wood. In this
sj stem, the main frame which supports the
\\ eight and strain is of iron or steel, wood
1 eing used in the frames for the setting of
the glass, and to form a non-conductor, of
s-ieat advantage in the heating of the house.
The iron work in this style of construction
usually consists of cast-iron sills capping
the foundation walls, wrought-iron ratters
setting on the sills, about 8 feet apart and

running from sill to ridge, forming the side post and
rafter in one piece, cast-iron gutters, and angle-iron
purlins between the rafters, all securely bracketed and
bolted together, forming a complete framework of
metal, light, strong and durable. The wood tised con-
sists of light sash bars for the setting of the glass,
sashes for ventilation, and doors. This woodwork being
entirely supported by the metal frame, and not being
used where it will be continually wet, will be found as
durable as any other material, and for many reasons
better adapted for the requirements of a Greenhouse
roof. This combination system of metal and wood con-
struction has been extensively adopted by florists and
large growers of cut-flowers, though generally with the
cast-iron post style of foundation. The first cost is

somewhat increased over an all-wood construction, but
in view of its greater durability and saving in repairs,

it will be found in the end
the better investment. In
cases in which the roof
water is not needed for
watering the houses, an

990. Even-span curvilinear Greenhouse.

With cast-iron piping.

angle-iron plate is substituted for the gutter, so framed
as to allow the snow and ice to slide over it, keeping
the roof entirely clear from such accumulations, -which
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darken a house in the cold vi'inter weather, when light

is most needed. The double-boarded sides, when erected
with care, are warmer than ordinary masonry walls.

Cast-iron guttei's are provided to collect the rain-

water from the roof. By exposing the inner side of
these gutters to the heat of the house, they are liept

free of ice in the winter. Small metal clips fastened
with screws are used to connect the wood sash bars to

the cast-iron gutters, angle-iron plates and purlins.
This method of securing the sash bars in place is very
convenient in case of repairs, and renders the structure
practically portable. A careful examination of any old
Greenhouse will show that the parts of the frame which
decay first are those pieces of wood which are joined
together, for water penetrating the joints soon destroys
the wood. This trouble is largely avoided by arranging
the frame so that each piece of wood is fastened directly
to the iron frame instead of to another piece of wood.
Joints between wood and iron do not rot the wood, the
latter being preserved by the corrosion of the metal.
The curvilinear form of house (Fig. 990) is ornamen-

tal and particularly well adapted for conservatories,
palm houses and show houses of all kinds. It is pre-
ferred for vineries and fruit houses, as the form allows
the canes to be supported on the line of the roof with-
out a sharp bend at the plate line. The light in a
curved house, being admitted at different angles, is

better diffused and more natural than when reflected

through a long pane of straight glass. The cost of a
curved roof is slightly greater in the construction, but
the arched frame is stronger and will keep its shape
better than a house with straight lines, thus largely
compensating for the extra cost. For special purposes
and locations, special forms of frames may be used.
Good forms of commercial houses are shown in Pigs.
991, 992. The latter is the most popular form for the
forcing-house.
For small Greenhouses and those adapted for the use

of amateurs, a frame made chiefly of wood will be found
quite satisfactory. An improved method of framing is

to use small rafters of wood from 5 to 8 feet apart, with
cast-iron brackets at ridge and plate; these rafters are

connected by light angle-iron cross purlins, and the
latter support very light sash bars spaced for glass

between the rafters. The ridge is usually supported by
gas pipe posts, and when the rafters are of consider-
able length additional supports are placed under their

centers, instead of darkening the house by rafters of

greater size. In this way the roof can be made as light

as the metal construction first described, and will nearly
approach it in durability and finish. Details of con-
struction of wooden houses are shown in Figs. 993, 994.

It is generally admitted that the so-called " sash bar
construction" is not the best or lightest method of con-
struction, but as the absence of most of the framing
reduces its cost so that it is the cheapest to build, it

remains a popular method of putting up a commercial
Greenhouse. Circulars showing the various methods
adopted by the dealers in Greenhouse material
can readily be obtained by applying to them.
The best wood to use for Greenhouse

framework and plant-beds is undoubtedly
cypress. In purchasing this lumber,
care should be taken that only that
grown in the states bordering on
the Gult of Mexico be se-
lected. This will be found
of a dark red or brown
color, quite soft and easily
worked. There is an in-

ferior variety of cypress
growing farther north,
which is light in color,

hard and springy, and apt
to be shaky. As the latter

variety is cheaper than red
gulf cypress it is frequent-
ly used by those who do
not know the difference, to
the serious detriment of
the work and the loss of
reputation of cypress for
such purposes.

In the market there are three grades of cypress
lumber, and it is important to know which to select.

The best grade is known as "firsts and seconds," and
calls for lumber with a small amount of sap on the
edges and occasionally a small sound knot. This is the
quality which should be ordered for all the framework
of the roof, sash-bars, etc. In order to make the ma-
terial entirely free from sap there will be a waste in
cutting up this quality of from 10 to 20 per cent. The
second grade is known to the trade as "selects." This
name indicates that it has been graded so that one face
of each piece of lumber is of about the same quality as
the "firsts and seconds," the other face generally being
largely sap. This quality is only fit for outside board-
ing in Greenhouse construction; it has too much sap.
The cost is usually about five dollars per thousand less
than the best grade. As it looks to the inexperienced
eye almost the same as the best grade, too much of it

finds its way into Greenhouse structures. Such sap
lumber will not last more than from two to five years.
Too great care cannot be exercised to avoid its use. The
third grade of C3^press lumber is termed "cutting up,"
and is so called because it embraces all the pieces which
have imperfections, such as large knots, splits, etc.,

which bar them from the better grades. This is a good
quality to purchase for base boards and plant tables, for
by cutting out the sap and objectionable knots it will be
found satisfactory for these purposes. The "cutting
up " grade costs about ten dollars less per thousand than
the "firsts and seconds." The percentage of waste in
cutting up will be somewhat greater than in the other
grades.
Cypress lumber which has been in use for gutters,

sash-bars, plates, etc., in Greenhouses where high tem-
peratures have been maintained is still, after many
years, apparently in as good condition as when first

used. Owing to the porous texture of the wood, the
paint, when applied, sinks in and does not make as fine

a coat as on some other woods, but because of this fact

the paint adheres to the wood better and lasts longer.

Glazing and Fainting. — Ovdmarj sheet or window
glass is in general use for greenhouse glazing. It is

better to use only the thickness known to the trade as
"double thick." This weighs from 24 to 26 ounces per
square foot. The thickness known to the trade as
"single thick" weighs only about 16 ounces to the
square foot, and is entirely too frail for the purpose.
There is very little difference at present in the quality
of the imported French or Belgian and the American

Threc-quarter-span Rose- or Carnation-house.

Cast-iron piping.
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glass. The weight of most of the glass of American
manufacture is about 2 ounces greater per foot tlian

the imported, and therefore proportionately stronger.

This greater strength is of considerable importance in

the additional security which it affords from damage
caused by that enemy of the florists, the hail storm.
Thei-e is a great difference in the quality of the glass

made by different manufacturers in its adaptation to

Greenhouse use. This difference is caused chiefly by

992. Even-span Houses.

Heated with water in cast-iron pipes,

the quality of the material used in the glass, making it

more or less opaque, and in the number of small knots,
causing lenses, which concentrate the sun's rays md burn
the foliage of the plants. This last defect in the glass
cannot be wholly guarded against, as the product of a
factory does not always run the same, so that any favor-
ite brand cannot be fully relied upon in this respect.
The lenses which burn will be found in all the dif-

ferent grades of glass, firsts, seconds and thirds, with
little, if any difference, the grading being done chiefly

for other defects, such as affect the value of the glass
for window purposes. For these reasons, in selecting
the glass for a Greenhouse, it requires experience to

decide what make of glass it will be best to purchase.
It will be well to purchase from some one who makes a
specialty of furnishing glass for Greenhouses, or call in

the aid of some friend who has had experience in build-

ing, and can give intelligent advice.
The second quality of glass is usually selected for the

best Greenhouse work. The standard widths are from
12 to 16 inches, and lengths vary from 16 to 21 inches.
A favorite size is 16 by 2-t inches. This is about as large

as it is practical to use double thick glass, and makes a
roof with comparatively few laps.

It is not safe to purchase fourth quality of glass or
the so-called "Greenhouse glass" frequently offered by
window glass dealers, as both of the grades contain the
culls and lights only fit to glaze cheap sash for market
gardeners, and is of doubtful economy even for this

purpose. Rough plate or ribbed glass is not adapted
for a Greenhouse roof. It not only obscures the light,

but is so brittle that the breakage is greater than with
the double thick sheet-glass. It is also very difficult to

set it so as to make a tight roof on account of the un-
even lines of the ribbing. Recently a few conservatories
have been glazed with thick, polished plate-glass, mak-
ing very handsome roofs, but rather expensive.
To set glass properly in a Greenhouse roof, it should

be bedded in the best putty on wood sash bars and
lapped at the joints. The bars should be spaced accu-
rately, so that the glass will fit the rabbets with not
over one-sixteenth of an inch allowance, and the panes
of glass shoiild lap each other not more than from one-
eighth to one-quarter of an inch. Zinc shoe nails fasten
the glass best, using from 4 to 6 to each pane, accord-
ing to the size of the light. No putty should be used on
the outside of the glass. A comparatively new system
of glazing has been adopted by some florists, in which
no putty is used, but the glass is placed directly on the
rabbets of the bars and the ends of the panes are butted
together and held in place by wood caps fastened to

the sash bars. This system does not make a tight roof,

allowing considerable water to enter the house through

the joints, nor does it provide any means of escape for

the condensed water from the under side of the glass,

which is a very serious objection. In ordinary glazing,

where each light laps over the one below, the condensed
water passes through t' e joints to the outside, forming
a perfect remedy for this trouble. The difference in

the cost is very slight, if anything, provided the work
Is equally well done, as the value of the putty omitted
is fully offset by the extra cost of the caps.

The painting of a
Greenhouse roof is a
very important part of
the work. Owing to the
extremes of heat, cold,

dryness and moisture to
which it is exposed, the
conditions are decidedly
different from ordinary
buildings. Three-coat
work is the best. The
priming coat on the wood
work should be mostly
oil, and, as far as possi-
ble, the material should
be dipped into a tank of
paint. Iron and steel

framing material should
be primed with a metallic
paint. The priming coat
should be applied before

the material is exposed to the weather. The material
of the second and finishing coats should be pure lin-

seed oil and white lead. Experience has shown that
this material is the best for this work. The color should
be white, or a light tint of any desired shade may be
used, but no heavy color should be adopted which
requires coloring matter in place of the lead in the
mixing. Each coat should be applied thin and well
rubbed out. While the appearance may not be quite
as fine when the work is first done, the paint will not
peel off, and will last longer and form a better protec-
tion for the structure than when it is put on in thick
coats. It will also form a good base for repainting, and
this should be done in a similar manner. It is economi-
cal to repaint a Greenhouse every two years, and gen-
erally one coat will be sufficient.

Plant ya6?es. — Stages for plants in pots or raised
beds for planting out usually cover the entire area of a
Greenhouse, except the walks, and their cost constitutes
a considerable proportion of the expense. Palms are

usually grown in solid beds or in pots or boxes sitting

on the ground. Many vegetables are grown in solid beds
near the ground level. Roses and carnations are usu-
ally in raised beds. Angle-iron frames supported on
adjustable gas pipe legs, with slate or tile bottoms, form
the best plant tables (Fig. 995). Wood bottoms, which
can be readily renewed, are frequently substituted, sav-
ing a part of the first cost. When the table supports are
of wood care should be taken that they are not fastened

993. Details of gutter. 994. Details of ridge (B)
and eave (C).

against any part of the framework of the house, unless
iron brackets are used so as entirely to separate the
woodwork.

VmitUation.—'Ro Greenhouse is complete without a
good ventilating apparatus. About one-tenth of the roof
should be arranged to open or close for ventilation,

though this percentage will vary according to the form
of house and the purpose for which it is used. It is not
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desirable to open all the ventilators in a long house with
one set oi: apparatus, for frequently one end will not
need as much ventilation as the other end, or may be
atfected by the wind forming a current lengthwise of
the house. To avoid this a Greenhouse 200 feet long
should have 3 or 4 sets of apparatus, Avhich can be ope-
rated separately. In all Greenhouses of considerable
width, it is desirable that ventilation should be provided
on both sides of the ridge, so that the ventilation can be
given on the "leeward" side, which will prevent the
wind from blowing directly into the house.

lleatlnff. — The success of the florist, gardener or
amateur in the management of a Greenhouse depends
largely on the satisfactory working of the heating appa-
ratus. There are two systems of Greenhouse heating
which, when the apparatus is properly installed, are
economical and satisfactory; viz., hot waterand steam.
The open-tank hot water heating has more advantage
in its adaptation to general use than any other, and is

so simple that its management is readily understood b}^

any one. It is practically automatic, and is capable of
maintaining an even temperature for ten hours without
attention. Low pressure steam heating is well adapted
to large commercial ranges, and to large conservatories
in parks and private places, where a night attendant can
be kept in charge of the fires to turn on and shut off

steam from the radiating pipes as the changing outside
temperature may require. The heating of Greenhouses
to the best advantage under the varying conditions of
climate and interior requirements, demands, like the
designing of Greenhouses, the services of an experi-
enced specialist in horticultural work.

Lord & Burnham Co.

Greenhouse Glass. — The selection of glass for Green-
houses, and the nature of the imperfections which ren-
der it undesirable for such use, are questions which
have received much attention from horticultural writers,
and which have brought forth a variety of answers.
Three qualities are essential in all glass to be used in

Greenhouse construction: first, minimum of obstruction
to solar rays ; second, strength sufficient to withstand
the strain of winds and storms, especially hail ; and
third, freedom from defects rendering it liable to burn
plants grown under it.

It is an established fact that plants thrive best under
a clear and transparent glass, which lets through the
greatest possible percentage of the sun's rays. This
includes all the solar rays, calorific or heat rays and
actinic or chemical rays, as well as the colorific or light

rays. Clear white glass of the grade known as "single
thick " (12 panes to the inch) lets through from 60 to 70

?^

A
y9j. Details of iron-frame benches.

per cent of the sun's rays, common green glass of the
same thickness, 52 to 56 per cent, and "double thick"
(8 panes to the inch) common green glass from 50 to 52
per cent. This percentage is reduced by other colors,
dark blue glass letting through but IS per cent. In con-
nection with the matter of tint, it should be noted that
some glass, especially clear white glass purified with
arsenic acid, or that in which a large amount of potash
is used in proportion to the amount of lime used in
manufacture, becomes dull after long exposure to the
weather, the dullness being occasioned by the efflo-

rescence of salts contained in the glass. Before this dis-

integration has proceeded too far, the crust or efflo-

rescence may be removed with muriatic acid.

The strength of glass depends upon its thickness and

996. Burned areas on a
Begonia leaf.

the thoroughness of the annealing. Glass is annealed
by passing through a series of ovens, where it is raised
to a high heat and then gradually cooled, whatever
toughness and elasticity the finished product may con-
tain being due to this pro-
cess. The thickness of glass
varies, not only with grades
(single and double thick),
but also more or less within
the grades, and even with
different parts of the same
pane. Single thick glass is

too thin for use in Green-
houses, and in selecting any
glass for such a purpose it

should be examined pane by
pane, and all showing
marked variation in thick-
ness, either between panes
or in different parts of the
pane, rejected. A pane of
varying thickness is much
more liable to breakage from
climatic changes or sudden
shocks than one which is

uniform in this regard.
Prom the foregoing state-
ments it will be seen that, in
general, the ordinary dou-
ble thick green glass is best,

as regards both tint and
strength, green glass being
less liable to change in tint than white, and the double
thick being the stronger grade. By green glass is meant
simply the ordinary sheet glass, the green color of
which is only noticeable when looking at a cut edge.
The idea has long been more or less prevalent that

such visible defects in sheet glass as the so-called
"bubbles," "blisters " and "stones," produce a focusing
of the solar rays passing through them, thus burning the
foliage of plants grown under glass containing these
defects (Fig. 996). This view has been held by glass
manufacturers and horticulturists alike, and seems not to

have been publicly contradicted until 1895 (Bull. 95, Cor-
nell University Agric. Exp. Sta., p. 278) . In view of the
erroneousness of this theory, it is rather remarkable
that it should have gained such prevalence. Nearly all

bubbles and blisters are thinner in the middle than at
the periphery, being thus concave rather than convex
lenses, and actually diffusing the rays of light passing
through them rather than producing destructive foci.

While it is true that sand stones or knots in glass may
produce foci, these points of focus scarcely ever exist
more than a few inches from the surface of the glass,
and consequently these defects can do no damage when
occurring in roofs several feet distant from the grow-
ing plants below.

'The only full and complete series of experiments on
this subject in this country (conducted at the Cornell
University Agricultural Experiment Station, the Physi-
cal Laboratory of Cornell University, and a glass fac-
tory in Ithaca, New York, but yet unpublished) shows
the true cause of the burning by glass to be the
variation in thickness of the entire pane, or por-
tion of same, thus causing a prismatic or lens-like ef-

fect (Fig. 997), which causes a more or less distinct
focussing of the sun's rays at distances varying from
5 or 6 feet to 30 feet, or even more, from the glass.

This defect usually occurs along the side or end of

the pane, and is not visible to the eye, but may be
easily detected by the use of the micrometer caliper or
by testing in the sunlight. It may be found in all kinds
of glass, and is caused by a reduction of the upper or

pipe end of the cylinder from which sheet glass is made,
by the glass blower, to facilitate the removal of the
"cap" or neck end of the cylinder, by which it is at-

tached to the pipe while being blown. The defect, as

before stated, is one which may be found in all grades
and qualities of sheet glass, of both foreign and domes-
tic manufacture. The fact is well known that differ-

ences in the thickness of spectacle lenses, which are

imperceptible to the eye, may produce sufficient refrac-

tion to materially vary the direction of rays of light
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passing through such lenses, and it is not difficult to see

that the same effect may be produced by similarly im-
perceptible %'ariations in the thickness of sheet glass.

That this is the case has been conclusirely shown by
the series of experiments before mentioned. These also

show that burns on plants, caused by defective glass

roofs, occur in lines and not in isolated spots, burns
of the latter description being usually the result of a
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997. Refraction of light rays by an irregular pane of glass.

wealseniug or deterioration of tissue, due to carelessness
in the matter of ventilation, humidity of the atmos-
phere and water, and temperature of Greenhouses,
rather than to defects in the glass of roofs.

If, therefore, it is not possible to obtain glass of uni-
form thickness with certainty, it may be found cheaper
and often fully as satisfactory to purchase the lower
or common grades of double thick glass, using in the
roof ouly those panes which show, after testing in the
sunlight for foci, an entire lack of the prismatic charac-
ter which makes them dangeroxis to plants grown under
t^em. J. c. Blaik.

Greenhouse Heating. — In all sections in which the
temperature drops below the freezing point, it is neces-
sary to provide some artificial means for heating Green-
houses. Nearly all modern structures are warmed
either by steam or hot water, although hot air flues are
occasionally used. While hot water is preferred for
small ranges of glass, as it can be depended upon to
furnish an even degree of heat when left for a number
of hours, steam is more commonly used for extensive
plants, as the cost of piping the houses is much less
than when hot water is used. Steam boilers require
more attention than hot water heaters, but when there
is more than 10,000 or 12,000 square feet of glass, it is

best to have a night fireman and watchman, and the
extra expense can be made up by the saving in the cost
of fuel, as it will be possible to use a lower grade of
coal. Under these conditions the cost of running a steam
plant will be as low as with hot water, but in small
houses, where hard coal is used, and the fires receive no
attention for six to eight hours during the night, hot
water heaters will be cheapest to operate, and will be
most satisfactory. See, also, the article Forcing.
As the various flowers and vegetables grown under

glass require different temperatures, the piping of
Greenhouses has to be varied accordingly. Thus, al-

though it may vary from 3 to 5° for different varieties of
tlie same species, our common plants require the follow-
ing night temperature : violets and lettuce, 45 to 50°;
radishes and carnations, 50 to 55°; roses and tomatoes,
C0°; cucumbers and stove plants, 70°.

i?oi7ers.—Whether steam or hot water is used for
heating, the best boilers for houses with less than 2,000
feet of radiation are of cast iron, but for larger houses,
especially when steam is used, boilers of a tubular pat-
tern are commonly preferred. Although it is not usually
practiced, it will be safest and often cheapest in the end
if two or more boilers of medium size are used instead
of one large boiler of the same capacity as the small
ones combined. When only one boiler is used it might
result in the loss of all the plants in the house if any
accident should happen to it in severe weather, while if

two or more boilers are used, and are so arranged that
any of them can be cut off, the danger from this source
will be greatly lessened. The use of two or more small
boilers will also be found much more economical than
one large one during the fall or spring, when it will be
far cheaper to maintain a fire in one of the small boilers

than in a large one.
In selecting a boiler, It is always desirable to have one

sufficiently large to afford the necessary heat without
forcing the fire, as this will not only give more satisfac-

tory results, but will result in the economy of fuel and
labor, and will prolong the life of the boiler. Boiler
makers generally use some definite ratio between the
size of tlie grate and the amount of fire surface in the
bgiler, but this varies with the size of the boiler and the
efficiency of the fire surface. In small hot water boilers,

with very effective fire surface, the ratio between the
two is frec£uently as small as 1 to 15, while in larger
boilers it is often as great as 1 to 35, and even more
where hard coal is used and the boilers have constant
attendance. For small Greenhouses it is desirable to
have the grate sufficiently large to permit of leaving the
fire without attention for eight to ten hours in the se-

verest weather, while for a large range of houses it is

customary to employ a night fireman, and a grate much
smaller proportionately could be used. In steam boilers
the capacity is generally rated at about 100 square feet
of radiation for each horse-power; and an average of
about 15 square feet of fire surface is considered equiva-
lent to a horse-power, it being customary to estimate
that 12 square feet in large boilers and 18 feet in very
small ones will equal one horse-power. Thus, in boilers

of medium size, an area of 10 square feet of grate will

answer for 250 square feet of heating or fire surface,
and this will be sufficient for nearly 1,700 feet of radi-
ating surface, where steam is used; and, as hot water
requires about two-thirds more radiation, a boiler of the
above size will answer for from 2,800 to 3,000 square
feet of hot water radiation. In using the above figures

for small boilers that will not have attendance during
the night, it is generally advisable to make an allowance
for this of about 25 per cent, and, when a boiler is re-

quired for 1,000 feet of radiation, select one that would
be rated at 1,250 feet.

For large ranges, tubular steam boilers will generally
be more satisfactory. Good results will be secured
from those either of fire-tube or of water-tube con-
struction, and many prefer them when hot water is

used; but when tubular boilers are used for hot water
heating, although good results may be secured when
a regular steam boiler is employed, it is advisable to

have them made without a steam dome, and to have the
entire shell filled with tubes (Fig. 998). As a rule, these
boilers will be less expensive than cast-iron boilers, and
if properly cared for, will be nearly as durable.
During the past few years a large number of coil

boilers have been constructed for hot water heating.
These boilers are generally from 4 to G feet long, and are

998. Horizontal tubular boiler for hot water.

made from wrought-iron pipe, varying in size from 1 to

2 inches in diameter, but when constructed from 1-inch
pipe they are not very durable, as tlie pipe itself is

comparatively thin, and wherever tlie threads are ex-
posed it is quickly eaten through. There is also more
trouble from the boiling over of the water than when
larger pipes are used, and when boilers are constructed
of 1-inch pipe it is necessary to have either an elevated
expansion tank or to run it as a closed system. In
making the boiler the pipes are cut of the desired
length, usually of 5 or 6 feet, and the ends are con-
nected either by return bends or by manifolds, so as to
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form a number of vertical coils, eacli containing from
six to ten pipes. The upper ends of the manifolds are

joined at the front end of the heater and connect with a
flow pipe, while the lower ends of the rear manifolds
are joined to the returns. As a rule, the grate is of the

same width as the coil, and from one-half to two-thirds

as long. Although a box coil is much cheaper than a

cast-iron heater, when we add to its cost the expense for

grate, doors and other fittings, and of bricking it in, the
amount saved will not be large, especially as the coil

999. Flow and supply pipe for under-bench flows.

boilers are, as a rale, not more than one-half as lasting
as cast-iron boilers, most of which are complete and re-

quire no brick work or trimmings.
Hot Water Piping.—Modern hot water heating sys-

tems do not differ particularly from those in which
steam is used, except that larger sized pipes are required
to afford the necessary radiation. Formerly 4-inch cast-

iron pipes were used in tiie piping of Greenhouses, but
as the joints are packed with oakum, cement or iron fil-

ings, they frequently give trouble by leaking, and it is

much more difficult to make changes or repairs than
when smaller wrought-iron pipes with screw joints are
used. Owing to the large volume of water in the pipes,
the circulation is necessarily quite sluggish, and it is not
easy to secure the high temperature in the water that
can be obtained from smaller pipes. Another objection
to these large pipes is, that it is not possible to carry
the flows overhead, as is often desirable.
"When the flow pipes supply a number of houses, or

if the heater is at some distance from the Greenhouse
to be warmed, it is best to start from the boiler with one
large pipe, or with two pipes leading out from different
sides of the boiler, rather thau to carry independent
pipes to each house. If there are several houses to be
heated, it is advisable to have the heater located at the
north end or side of the houses, as near the center as

possible, and carry the flow pipe along the ends of the
houses just over the doors, although, if necessary, they
may be beneath the level of the doorways. From this

main pipe one or more supply pipes can lead into each
of the houses. The size of the main feed pipe, as well
as of the branch pipes, should be in proportion to the
amount of radiation that they supply; and, in determin-
ing the amount that can be handled by pipes of different

sizes, it is advisable to use somewhat larger supply
pipes when all of the radiation, both flow and return,
is under the benches than when the flow pipes at least

are overhead. A similar allowance should be made when
the boiler is partly above the level of the returns, as
compared with a system in which the radiating pipes are
a number of feet above the top of the boiler, since in

the latter case a much smaller supply pipe will suffice. In
a general way, the following sizes can be used as sup-
ply pipes: iji-inch pipes for 75 to 100 square feet of
radiation; 2-inch pipes for 150 to 200 square feet; 2%-
inch for 250 to 350; 3-inch for 400 to GOO; 3V!;-inch for
COO to 800; 4-inch for 1,000 to 1,200; and 5-inch for 1,500

to 2,000 square feet of radiation. The supply pipes
should, if possible, rise vertically from the heater to a

point higher than the highest point in the system and
(hen should have a slight fall, say 1 inch in 20 feet, so
that there will be no opportunity for the pocketing of

air in tlie pipes. It will, however, make but little dif-

ference whether the pipes run up-hill or are given a
slight downward slope, and the former arrangement may
be used where it will best suit the conditions. In case
the pipes are carried under the benches, and it is im-
possible to sink the boilers much below the level of the
coils, it w^ill be well to have the flow pipe run vertically
from the boiler to a height of 8 or 10 feet (Fig. 999), and
then branch and run horizontally along the ends of the
houses, taking off the supply pipes for each and drop-
ping them below the level of the benches.

It is often desirable to have some or all of the flow
pipes overhead, as this will greatly improve the circula-

tion and will aid in preventing cold drafts of air upon
the plants. Some make use of a single large flow pipe
in each house. This is located upon the posts, a foot or

so beneath the ridge, and carries the water to the farther
end of the house, where branch pipes connect with the
coils, but a better distribution of the heat can be secured
in houses more than 10 feet wide if two or more pipes
are used. These can be upon the ridge and purlin posts,

and it is often desirable to have one upon each of the
wall plates. The number and size of these flow pipes
will depend upon the width of the houses and the size

of the coils that they supply. The amount of radiating
surface in the flow pipe itself should be added to that in

the coil, in determining the size of supply pipe that

will be required. For long houses it will often be neces-
sary to use one or more 3-inch pipes, but ordinarily 2-

inch or 2V2-inch pipes distributed upon the posts and
wall plates will give the best results.

The size of pipe used for the returns will depend upon
the length of the coils and their height above the boiler,

as the pipes for elevated short coils may be smaller
than those of considerable length that are below the top
of the boiler. Ordinarily 2-inch pipe will be desirable
for coils more than 75 feet in length, and will be prefer-

able to a smaller size when they are only 50 feet in length,

if the flows are under the benches and the lowest part
of the coils are below the top of the boiler. For short
coils, pipes as small as IM-inch may be used where they
are somewhat elevated, but for ordinary commercial
Greenhouses IK-inch pipe is better up to 50 to 75 feet,

and 2-inoh pipe for all others, as, while small pipe fur-

nishes the most effective radiation, the increased friction

impedes the circulation.

If a single large flow pipe is used, it is often desirable

to have one or more of the returns elevated upon the

purlin posts and wall plates, but ordinarily the radiating

surface should be distributed upon the walls (Fig. 1000),

and under the benches in houses where, as is now gen-
erally the ca.se, there are walks along the side walls. In

houses in which it is undesirable to have bottom heat, all

of the pipes may be upon the walls; and this is also the

usual arrangement when solid beds are used, except in

wide houses, in which case a portion of the returns may
be upon the sides of the beds, beneath the walks, or

elevated upon the purlin and ridge posts. The pipes in

the coils maybe connected at their ends either by means
of manifolds or by tees and close nipples, but in either

case provision should be made for the expansion of the

1000. Pipe work for modern greenhouse

heating. A wall coil.

pipes, which may be done in the case of vertical coils

by running them partly across the ends of the houses
and in the horizontal coils by the same means, or by
placing the header at the lower end of the coil and a

foot or so lower, and connecting it with the ends of the

pipes by means of nipples and right and left ells.
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When all of the pipes are under the benches or upon
the walls, a single large pipe may be used as a flow to

supply all of the others in the coil, or two or more of
the pipes of the same size, as the returns may be used as
flow pipes. These pipes can be so arranged that they
will each supply one or more returns, or they may con-
nect with a header from which all of the return pipes
start. Care should be taken to give all of the return
pipes a slight fall, and it will be best if this is only
enough to insure their being kept free from air. It will

be safest to give the smaller pipes a slope of one inch in

15 feet, but 2-inch pipes, if carefully graded and securely
supported at intervals of 10 feet, will give good results
if the fall is not more than 1 inch in 30 feet. This is

often of considerable importance in long houses where
it is not possible to sink the heater so as to give the
returns a fall of 1 inch in 10 or 15 feet, as is often recom-
mended. It should be understood that better circulation
cau be secured when a return pipe has but a slight slope
if sufiicient to keep it free from air, with a vertical drop
of the return pipe at the lower end, than when the coil

has a much greater fall in running from one end of the
house to the other, if this brings the lower end of the
coil down to about the level of the main return. The
circulation in a coil fed by an nnder-bench flow will be
quite unsatisfactory when the lower end of the coil is

below the top of the heater, if it is connected at its own
level with the return pipes from other coils, that are
considerably higher, and especially if they are fed by
elevated flow pipes. When overhead flow pipes are used,
the slope of the returns will necessarily be toward the
heater, but when the pipes are all under the benches
the slope may be in either direction, and if connected at
the end nearest the heater it will be necessary to run a
return pipe of the same size as the supply pipe, back
from the farther end of the house, unless there are a
number of houses in the range, when a main return pipe
can be run across the farther end of the houses, to which
coils can be connected. If a coil is made up of two or
more pipes of the same size, a part of which are flows
and the others returns, it will be advisable to run all of
these pipes down hill; although, if there are only one or
two flow pipes, and the lower end of the coil is con-
siderably above the heater, a good circulation can be
secured if the flow pipes run up hill to the farther end
and are brought back with a downward flow. The down-
hill system, with a flow pipe running to the farther end
of the house, has two advantages, as it does away with
the necessity of air valves, or other openings for the es-
cape of air, except at one point, which should be the
highest in the system, and it provides for a somewhat
more even distribution of the heat, the farther end of
the houses being fully as warm as the end near-
est the boiler. Where there is a large range
of houses and overhead pipes are not de
sired, the difference in temperature that
can be secured at the two ends of
the houses will not be marked if

the coils are connected with
the main flow pipe at the
end nearest the boiler,

and are joined with a
main return pipe pass- *T
ing along the farther ;

end of the houses, and
if the coils upon the
walls are carried along
the ends of the houses
to the doors.

For all hot water
heating plants an ex-
pansion tank is neces-
sary (Fig. 999). This
may be made from heavy galvanized sheet-iron, or a
riveted boiler iron tank may be used. It should be con-
nected with the heating pipes, but the point of connec-
tion will make little difference, although when the
downhill system is used, if the pipe leading to the ex-
pansion tank starts from the highest point of the sys-
tem it will make the use of air valves unnecessary.
The tank may be located only slightly above the high-
est point of the system, but it will be best placed at
least 10 to 15 feet higher, as the elevation of the tank

will lessen the danger of the boiling over of the water
in the system, and make it possible to secure a higher
temperature iu the water of the coils than when the
tank is not thus elevated. Trouble from the boiling of
the water in the heater is most likely to occur when
the flow or return pipes are too small, and when the
flre surface in the boiler is composed of small, wrought-
iron pipes or drop tubes. When there is a proper ad-
justment between the size of the boiler and the radi-
ating surface, and the return connections are of suffi-

cient size, there will be little danger from it.

Estimating Sot Water iiadiation.— Owin^ to the
great variations in temperature and the differences in
the construction of Greenhouses and in their exposures,
it is impossible to give an explicit rule regarding the
amount of radiation to be required under all conditions;
but experience has shown that, in well-built houses,
any desired temperature can be secured, for various
minimum outside temperatures, when there is a certain
ratio between the amount of radiating surface and the
amount of exposed glass and wall surface, supposing, of
course, that there is a proper adjustment between the
size of the boiler and radiating surface, and that the
system is so arranged as to give good results. Thus,
when a temperature of 40° is desired in sections
where the mercury does not drop below zero, it will be
possible to maintain a temperature of 45° inside the
Greenhouse when there is 1 square foot of radiating
surface to 4K square feet of ; glass. Under the same
conditions, 50° can be secured when there is 1 foot of
pipe to 4 of glass, and 55°, 60°, 65° and 70° cau be ob-
tained when there is, respectively, 1 square foot of pipe
to each 3%, 3, 2% and 2 square feet of glass. For out-
side temperatures slightly under or above zero, there
should be a proportionate increase or decrease in the
amount of pipe used, and if the houses are poorly con-
structed, or in an exposed location, it will be desirable
to provide increased radiating surface. Under the best
conditions the temperatures mentioned could be ob-
tained with a slightly smaller amount of radiation, but
the greatest economy, so far as both coal consumption
and labor are concerned, will be secured when the
amount of radiation recommended is used. In deter-
mining the amount of exposed glass surface, the num-
ber of square feet in the roof, ends and sides of the
houses should be added, and to this it is always well to
add one-flfth of the exposed wooden or other wall sur-
face, and if this sum is divided by the number which

expresses the ratio between the area
of glass and the amount of radi-

ation, it will give the number
of square feet of heating

pipe to be required. The
unit of measurement

of wrought - iron
pipe is the in-

terior diam-

1001. Carnation house, 100 x 23 ft. 6 in., piped for hot water.

eter, while its radiating surface is determined by its out-
side circumference ; and, although it will vary slightly ac-
cording to the thickness of the pipe, it is customary to
estimate that 1-inch pipe will afford about .344 sq^iare
feet of radiating surface per linear foot, while l}i-, i]4-,
2-, 2K- and 3-inch pipe will supply, respectively, .434,

.497, .021, .759 and .916 square feet of radiation for each
foot in length of pipe. The best results can be secured
only when the pipes are in straight runs. The use of
ells and tees should be avoided whenever possible, but
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if they must be employed, special hot-water fittings

should be secured.
In conservatories with high side walls, it is desirable

to place the flow pipes at the plate and the returns on
the wall or under the tables. Figs. 1001, 1002 and 1003

illustrate the lay out of pipes for water in a carnation,

rose and violet house.

Hot Water Under Pressure.—In some large Green-
houses the hot water systems have been placed under
pressure by closing the expansion tank. To prevent any
danger of the blowing up of the system, a safety-valve,

with a weight set so as to allow the water to escape be-

fore the danger point is reached, is attached either to the

tank or expansion pipe. The system being completely
closed, the water as it warms is placed under pressure,

and steam cannot be formed. This makes it possible to

raise the temperature of water in the coils quite a num-
ber of degrees higher than when an open tank is used.

As there is even more danger from an explosion of a

system when the water is under pressure than when
steam is used, care should be taken to see that the safety-

valve is in good working order, and that it is set at a
point well below the danger limit.

When water is carried under pressure, it permits of

the use of smaller flows and returns, and a considerable
reduction in the amount of radiating surface. On the

other hand, it is less economical in fuel than the open
system, and requires rather more attention. The pressure
system cannot be recommended for use under all condi-

tions, and it will generally be best to have the piping
adapted for all except the most severe weather, and then
to have it so arranged that the sj^stem can be closed, if

it becomes necessary to do so in order to maintain the

desired temperature.

Pipinci for Steam. — The arrangement of the
heating pipes for use with steam need not be
unlike that above described for hot water,
except that smaller flow and return pipes
are used. When there is but one or

two houses it is well to use over
head flow pipes, as a rule only
one being required in a house.
A 2-inch flow pipe will be suf-
ficient for 400 square feet of

radiation, and 2%-, 3-, 3K- and
4-inch supply pipes will an-
swer, respectively, for 700,

1,000, 1,400 and 1,900 square
feet of radiation. For long
houses it will be best to use
IK-inch pipe for the coils, but
1-inch pipe will answer for
houses 100 feet or less in length. The coils should, of
course, run down hill, but if overhead supply pipes are
not used the connection may be made at the end of the
house nearest the boiler and the return pipe may be
placed underneath the coil. In order to prevent the
water from backing up in the coils it is desirable that
they should be at least 18 or 20 inches above the level of
the water in the boiler, while 3 or 4 feet would be even
better. There should be an automatic air valve at the
lower end of each coil, and, in order to regulate the
amount of steam, a shut-off valve should be placed in
both flow and return pipes. Unless there are several
coils in each house it will always be well to have valves
upon a number of the pipes in the coils, so that all but
one or two can be cut oif if desired. To prevent the
water from being forced out from the boiler when the
steam is turned into the houses, there should be a check
valve in the return pipe near the heater.
The amount of radiation which will be required to se-

cure any desired temperature will vary to some extent
with the amount of pressure that is carried in the boiler,

but, asarule.this isnotmore than five pounds, and often
no pi'essure at all is used. It will ordinarily be best to

have the radiation sufficient to furnish the temperature
desired in ordinarily cold weather without carrying any
pressure, and then by raising the pressure to from five

to ten pounds secure the heat that is needed during cold
waves.

in determining the amount of radiation for a steam-
heated house, 1 square foot of pipe will answer for 9

square feet of glass, when 40° is desired, and for 7, 5 and

3 where 50°, 60° and 70°, respectively, are required.
Fig. 1004 illustrates piping for steam in a rose house.

Heating hy Flues. — Where fuel is cheap, and when
either a low temperature is desired in the house or the
outside temperature does not drop much below the
freezing point, hot-air flues may be used, but while the
cost of constructing them is not large, the danger from
fire is so great that they are not always economical. A
brick furnace is built at one end of the house, and from
this a 10- or 12-inch flue is constructed to curry the
smoke and hot gases through the house to the chimney,
which may be at the farther end, or directly over the
furnace, the flue in the latter case making a complete
circuit of the house. When the houses are more than
60 feet long, it is advisable to have a furnace at each
end, and the flue will then extend only to the.center of
the house and return to the end from which it started.

The first 30 feet of the flue should be of fire brick, but
beyond that it can be constructed of sewer pipe. While
either hard or soft coal may be used, the best results
will be secured with 3- or 4-foot lengths of hard wood.
Where the temperature does not drop more than 10 or 12°

below zero, a temperature of 40° may be maintained in

1002. Rose house, 150 x 20 ft., piped for water.

a house 20 feet wide with one circuit of 12-inch sewer
pipe. Care should be taken that the flue in no place is

in contact with woodwork, and that there is a gradual
rise in the flue from the point where it leaves the fur-

nace to where it enters the chimney. l. ^ Taft.

Greenhouse Management.— Persons usually learn to

grow plants under glass by rule of thumb. Such knowl-
edge is always essential, but better and quicker results

are obtained if underlying truths or principles are
learned at the same time. Even if no better results in

plant-growing were to be obtained, the learning of prin-

ciples could never do harm, and it adds immensely to the
intellectual satisfaction in the work. There is no Ameri-
can writing which essays to expound the principles of

Greenhouse management, although there are excellent

manuals giving direct advice for the growing of various
classes of plants. The best single recent American
book in this line is Taft's "Greenhouse Management,"
which brings together in one volume concise directions

for the growing of the leading kinds of Greenhouse
subjects. There are two kinds of principles to appre-
hend in Greenhouse management, —those relating to

the management of the plants themselves, and those
dealing primarily with the management of the house.
The first principle to be apprehended in the growing

of plants under glass is this : Hack plant lias its oum
season of bloom. Every good gardener knows the times
and seasons of his plants as he knows his alphabet,

without knowing that he knows. Yet there are many
failures because of lack of this knowledge, particularly
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among amateui's. The housewife is always asking how
to make her wax-plant bloom, without knowing that it

would bloom if she would let it alone in winter and let

it grow in spring and summer. What we try to accom-
plish by means of fertilizers, forcing and other special

practices may often be accomplished almost without
effort if we know the natural season of the plant. Nearly
all Greenhouse plants are grown on this principle. We
give them conditions as nearly normal to them as pos-
sible. We endeavor to accommodate our conditions to

the plant, not our plant to tlie conditions. There are
some plants which it is possible to make bloom in ab-
normal seasons, as roses, carnations, lilies : these we
may force (see Forclug). But these forcing plants are

few compared with the whole number of Greenhouse
species. The season of normal activity is the key to the
"whole problem of growing plants under glass

;
yet many

a young man has served an apprenticeship, or has taken
a course iu an agricultural college, without learning this

principle.
The second principle from the plant side is this: The

greater part of the growth should be made before the

plant is expected to bloom. It is natural for a plant first

to grow: then it blooms and makes its fruit. In the
great majority of cases, these two great functions do
not proceed simultaneously, at least not to their full de-
gree. This principle is admirably illustrated in woody
plants. The gardener always impresses upon the ap-
prentice the necessity of securing "well ripened wood "of
Azaleas, Camellias, and the like, if he would have good
flowers. That is, the plant should have completed one
cycle of its life before it begins another. From imma-
ture and sappy wood only poor bloom may be expected.
This is true to a large degree even in herbaceous plants.

The vegetative stage or cycle may be made shorter or
longer by smaller or larger pots, but the stage of rapid
growth must be well passed before the best bloom is

wanted. Fertilizer applied then will go to the pro-
duction of flowers ; but before that time it will go to

the production of leaf and wood. The stronger and bet-

ter the plant in its vegetative stage, the more satisfac-
tory it will be in its blooming stage.

Closely like to the last principle is the law that check-
ing growth, so long as the plant remains healthy, in-

duces fruitfiilness or floriferousness. If the gardener
continues to shift his plants into larger pots, he should
not expect the best results in bloom. He shifts from
pot to pot until the plant reaches the desired size; then
he allows the roots to be confined, and the plant is set
into bloom Over-potting is a serious evil. When the
blooming habit is once begun, he may apply liquid ma-
nure or other fertilizer if the plant needs it. The rose-
grower or the cucumber-grower wants a shallow bench,
that the plants may not run too much to vine.
Most plants demand a particular season of inactivity

or rest. It is not rest in the sense of recuperation, but
it is the habit or custom of the plant. For ages, most

thick rhizomes always signify that the plant was obliged,
in its native haunts, to carry itself over an unpropitious
season, and that a rest is very necessary, if not abso-
lutely essential, under domestication. Instinctively, we
let bulbous plants rest. They usually rest in our winter
and bloom in our spring and summer, but some of them
— of which some of
the Cape bulbs, as
Nerines, are exam-
ples — rest in our
summer and bloom
in fall.

1003. Violet house with -water heating.

plants have been forced to cease their activities because
of cold or dry. These habits are so fixed that the plants
must be humored when they are grown under glass.
Some plants have no such definite seasons, and will grow
more or less continuously, but these are the exceptions.
Others may rest at almostany time of the year; but most
plants have a definite season, and this season must be
learned. In general, experience is the only guide as to
whether a plant needs rest; but bulbs and tubers and

1004. Rose house, 150x20 ft., piped for steam.

The natural habitat of the plant is significant to the

cultivator: it gives a suggestion of the treatment under
which the plant IV ill be likely to thHve. Unconsciously
the plant-grower strives to imitate what he conceives to

be the conditions, as to temperature, moisture and sun-
light, under which the species grows in the wild.

We have our tropical, temperate and cool houses. Yet,

it must be remembered that the mere geography of a
plant's native place does not always indicate what the
precise nature of that place is. The plant in qiiestion

may grow in some unusual site or exposure in its native

wills. In a general way, we expect that a plant com-
ing from the Amazon needs a hothouse; but the details

of altitude, exposure, moisture and sunlight must be
learned by experience. Again, it is to be said that plants

do not always grow where they would, but where they
must. Many plants which inhabit swamps thrive well
on dry lands.
The upshot of all this is, that the habitat and the

zone give the hint : with this beginning, work out the
proper treatment. Examples are many in which culti-

vators have slavishly followed the suggestion given by
a plant's nativity, only to meet with partial failure. Be-
cause the Dipladenia is Brazilian, it is generally sup-
posed that it needs a hothouse, but it gives best results

in a coolhouse. Persons often make a similar mistake
in growing the pepino warm, because it is Central and
South American. Ixia is generally regarded 'in the
North as only a glasshouse subject because it is a Cape
bulb, yet it thrives in the open iu parts of New England,
when well covered during winter.
The best method of propagation is to be determined for

eich species ; but, as a rule, quicker restilts and
stockier plants are obtained from
cuttings than from seeds. Of neces-
sity, most Greenhouse plants are
grown from cuttings. In the great
majority of cases, the best material
for cuttings is the nearly ripe wood.
In woody plants, as Camellias and
others, the cutting matedal often
nuiy be completely woody. In
herbaceous plants, the proper ma-
terial is stems which have begun
to harden. Now and then better

results are secured from seeds, even with perennials,
as in GreviUea and Impatiens Sultani.
Coming, now, to some of the principles which underlie

the proper management of the house, it may be said,

first of all, that the grower should attempt to imitate a
natural day. There should be the full complement of
continuous sunlight ; there should be periodicity in

temperature. From the lowest temperature before
dawn, there should be a gradual rise to midday or later.
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As a rule, the night temperature should be 10-15° Fahr.
below the maximum day temperature iu the shade. A
high night temperature makes the plants soft and tends
to bring them to maturity too early. It makes weak
stems and flabby flowers. The temperature should
change gradually: violent fluctuations are fatal to good
results, particularly to plants which are grown at a high
temperature.

In Greenhouse cultivation, every plant is to receive in-
dividual care. In the field, the crop is the unit: there
we deal with plants in the aggregate. In the Green-
house, each plant is to be saved and to receive special
care: upon this success depends. There should be no
vacant places on the Greenhouse bench; room is too

1005. Range of modern commercial Greenhouses.

valuable. All this means that every care should be taken
to so arrange the house that every plant will have a

chance to develop to its utmost perfection. Patient

hand labor pays with Greenhouse plants. The work can-

not be done by tools or by proxy. Therefore, the gar-

dener becomes skilful.

Every caution should be taken to prevent the plants

from becoming diseased or from heing attached by in-

sects. The greater part of insect and fungous troubles

in the Greenhouse are the result of carelessness or of

mistakes in the growing of the plants. Determine what
diseases or pests are likely to attack any plant; dis-

cover under what conditions these diseases or pests are

likely to thrive; then see that those conditions do not
arise. Keep the house sweet and clean. Destroy the af-

fected parts whenever practicable. Then if trouble come,
apply the fungicide orthe insecticide. Remember that the
very protection which is given the plants, in the way of

equable conditions, also protects their enemies: there-

fore, it is better to count on not having the difficulties

than on curing them. If diseases or pests have been
troublesome, make a complete change of soil or stock
before the next season, if practicable. At least once
every year there is an opportunity to rid the place of
pests. Many gardeners carry their troubles year by
year by trying to flght them, when they might succeed
by trying to avoid them.
The higher the temperature and the more rapid tJie

growth, the greater the care necessary to insure good re-

sults. Plants grown under such conditions are soft and
."juicy. They are easily injured by every untoward cir-

cumstance, particularly by drafts of cold air. Let a
draft of cold air fall on cucumbers or rapid- growing
roses, and mildew will result in spite of Bordeaux mix-
ture and brimstone.
In dark weather, grow the plants slow. If given too

much heat or too much water, they become soft and
flabby, and fall prey to mildew, green fly and other dis-
orders. A stocky plant is always desirable, but particu-
larly in the dull weather and short days of midwinter;
at'-that time, take extra precautions in the management
of the house.
Watering plants under glass requires more judgment

than any other single operation. Apply water when the
plants need it, is a gardener's rule, but it is difficult to
apply because one may not know when they need it.

Yet, if the gardener will put the emphasis on the word
need he will at least be cautioned ; novices often apply
the advice as if it read. Apply water when the plants
will stand it. Water thoroughly at each application.
Mere dribbling may do more harm than good. Many
people water too frequently but not enough. Remember
that in benches evaporation takes place from both top

and bottom of the soil; and in pots it takes place from
all sides. Water on a rising temperature. This advice
is particularly applicable to warmhouse stuff. Watering
is a cooling process. The foliage should not go into tlie

night ivct, particularly if the plant is soft-growing or is

a warmhouse subject. Water sparingly or not at all ivlien

evaporation is slight, as in dull weather.
In all Greenhouse work, see that the soil is thoroughly

comminuted and that it co-ntalns much sand or fiber.

The amount of soil is small; see that it is all usable.
In the garden, roots may wander if good soil is not at
hand: in pots they cannot. The excessive watering in

Greenhouses tends to pack the soil, particularly if the
water is applied from a hose. The soil tends to run to-

gether or to puddle. Therefore, it should con-
tain little silt or clay. The gardener's prac-
tice of adding sand to his Greenhouse soil is

thus explained.
Ventilation is employed for the purpose of

reducing temperature and of lessening atmos-
pheric moisttire. Theoretically, it is employed
also for the purpose of introducing chemically
fresh air, but with the opening and shutting
of doors, and the unavoidable leaks in the
house, it is not necessary to give much thought
to the introduction of mere fresh air. Venti-
lating reduces the temperature by letting out
warm air and letting in cool air. The air
should be admitted in small quantities and at
the greatest distance from the plants in order

to avoid the ill effects of drafts on the plants. Many
small openings are better than a few large ones. Venti-
late on a rising temperature.
Most plants require shading in the summer under

glass. Shading is of use in mitigating the heat more
than in tempering the light. A shaded house has more
uniform conditions of temperature and moisture. If
plants are grown soft and in partial shade, they are
likely to be injured if exposed to bright sunlight. Sun-
scalding is most common in spring, since the plants are
not yet inured to bright sunshine and strong sun heat.
The burning of plants is due to waves (not bubbles) in
the glass. It should be said that, other things being
equal, the larger the house the easier is the manage-
ment of it. It is less subject to fluctuations of tempera-
ture and moisture. In the "nesting" of houses, one
house protects the other from the weather. A good
commercial American Greenhouse plant is shown in
Pig- 1005. L. H. B.

GEEENS, CHRISTMAS. The Christmas Greens in-

dustry has developed to an enormous extent within a
few years. Some twenty years ago, when florists began'
to use lycopodium, a dozen barrels were all that was
used in a single season in many of our lower cities.

To-day the output in the United States is probably
nearly 200 tons— about 40 car loads.
The materials now used, mentioned in something like

their order of commercial importance, are holly, lyco-
podium (also known as bouquet green, ground pine,
club moss, etc.), mistletoe, laurel, and cedar clippings.
Other articles of similar utility are wild smilax, hardy
ferns, needle pines, outdoor palm leaves, Florida moss,
galax leaves and leucothoe sprays : these all come
from the South.
Lycopodium is one of the oldest and commonest of

decorative materials. During seasons of long con-
tinued "Indian summer," a surplus is frequently gath-
ered by careless pickers and dumped on the market.
The choicest picked stock being obtainable only through
the regular and well established trade channels, such
sources are usually the only ones in case of early snow
storms, which prevent the gathering of it. Choice
stock from eastern Vermont, northern New York and
Pennsylvania has been usually handled in large sugar
barrels, tied in carefully ai'ranged bunches, weighing
perhaps one-half to one pound each. These bunches are
packed in the barrels in layers, with roots toward the
center. The quantity is always limited and the price
25 to 35 per cent higher than the Wisconsin and Michi-
gan stock. Lycopodium, as handled in the West, comes
almost entirely from northern Wisconsin, and is gath-
ered from the north end of Lake Michigan, in the vi-
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cinity of Sturgeon Bay, west nearly to St. Paul. The
green belt in that state annually moves northward as
the country becomes settled and as the woods and
swamps are depleted. This plant seems to thrive best
in moist, shaded localities, and when plucked out by the
roots, as is done when gathering, is not replaced by new
growth of its kind. More open situations and drier

ground produce lycopodium of a lighter and yellowish
color, and consequently of less decorative value. Indians
pick the best green, but are unreliable when exact dates
must be met. The average season's output from Wis
consin is perhaps 35 car loads, or 150 to 200 tons.
The use of holly in a commercial way has grown from

a very small beginning to its present proportions within
fifteen years. Until the last sis years most of the holly
was handled by wholesale seedsmen and florists. With
in that time the sale of holly has been taken up by the
produce commission houses in large cities, thereby tre

bling the volume, but reducing the quality. Delaware and
Maryland furnish the best stock of what is known as
eastern holly, while Tennessee and some other i)arts of
the South ship what is usually an inferior quality.

Holly is almost always packed in uniform cases 2 s 2 x -t

ft. Freezing, while packed in cases, damages it but lit-

tle, provided the holly be allowed to thaw out in a very
cool and preferably dark place, where the temperature
is not allowed to exceed 45° F. If, however, frozen holly
is shipped in warm express cars, the foliage may turn
black in a night.
English holly has occasionally been imported into the

United States and into Canada, but never satisfactorily
commercially. The eastern cities use mistletoe from Eng-
land and France, brought over in fast steamers. The ber-
ries are muchlarger than those of the American mistletoe,
which grows chiefly in Tennessee, Kentucky, Arkansas,
Texas and New Mexico. It is usually shipped in crates
of about 112 pounds, and the sultry quarters on ship-
board often cause the loss of the leaves. The western
states use probably not more than 8,000 to 10,000 pounds
of American-grown stock from the localities named. It

is also shipped in other kinds of packages. Mistletoe
is very liable to damage from frost.

Cedar clippings are now but little used during the
holiday season, but on other occasions, where open air

decorations are desired, they are frequently made into
roping or wreaths. Laurel from Marjdand and Virginia
is mostly used in eastern states.

Wild smilax. in light cases, usually in three sizes, is

shipped by express mostly from Alabama and Georgia.
It is as liable to injury by freezing as mistletoe, but is

not damaged if allowed to thaw out gradually before
removal from the case. About $10,000 worth is used
annually.
Eight million hardy ferns were recently offered by

one wholesale dealer in Christmas Greens. These ferns
are largely gathered in Massachusetts and Michigan.
Among the newest and most artistic materials for

Christmas decoration are galax leaves and leucothoe
sprays, which are here figured and are elsewhere fully
described. Galax grows in the mountains from North
Carolina to Georgia, and nowhere else in the world.
For further particulars concerning this industry, see

'American Florist 14:598-600 (1898). For the artistic

side of Christmas decoration, see illustrated articles by
F. Schuyler Mathews in American Florist 8:484 and
9:493. J. c. Vaughan.

GREENS, EDIBLE, or POT-HERBS. This term
Greens is generally applied in America to any Pot-herb,
that is to say, to any green herbage which is cooked and
served separately from the other principal and secon-
dary dishes of a square meal. The term Greens is usu-
ally used for the mess of cookery which is brought to
the table. It is not so often applied to the plants grow-
ing in the garden. In the garden, perhaps, they are
herbs— Pot-herbs—though this term is not so much em-
ployed as it conveniently might be. Greens are served
early in the spring, when the appetite craves anything
which tastes like out-of-doors.

All sorts of plants are used as Pot-herbs. Almost any-
thing which shows a succulent growth in the spring is

likely to be tried by somebody. Turnip tops, potato
leaves, pig-weeds, purslane, and many other apparently

impossible herbs, are often impressed into the service.
The really good Pot-herbs are comparatively few, how-
ever. Probably the best are dandelion, spinach, mustard
(various species), endive, chard, beet-top and kale.
The following plants have been more or less used as

Pot-herbs

:

Buek's-horn Plantain, Plantago Coronopus.
Cahfornia Peppergrass, Brassiea Japonica.
Cardoon, Cynara Cardunculus.
Chard, Beta vulgaris.
Chervil, AnthHscus Ccrefoliuin
Chicory, Gichoriuui Inti/bus.
Chinese Amaranth, Aniarantus Gangeticus.
Chinese Artichoke, Stachys Slebolcli [S. affinis or S. tuherifera)

.

Chinese Cabbage, Brassiea Pe-Tsai.
Chinese Cabbage, Brassiea Chi/iensis.
Chinese Mustard, Brassiea juncea.
Chives, Allium Schoenopra-sum.
Corn Salad, Valerianella olitoria.

Cress, LepidiuTYh sativa.
Meadow Cress, Cardamine pratensis.
Para Cress, Spilanthcs oleracea.
Upland Cress, Barharea vulgaris and prcecox.
Other so-called Cresses, as Lepidium Chilense, Lepidimn

piscidiion, Lepidium Yirginieum, Seiiebiera pinnatifida.
Nasturtium Indicum, Gynandropsis pentaphylla.

Dandelion, Taraxieum officinale.

Dock, Rumex, several species.
Endive, Cichorium Endivia.
Globe Artichoke, Cynara. Scolymus.
Good King Henry, Ckenopodium BonusSenHcus.
Goosefoot, Ckenopodium,, mostly C. album.
Ice Plant, Mesembryanthemum crystallinum,.
Italian Corn Salad, Yalerianella eriocarpa.
Kale. Brassiea oleracea.
Lettuce, Laetuca (especially the wild species, some of which

are excellent).
Malabar Nightshade, Basella alba and Basella rubra.
Mustard, Brassiea species.
Nasturtiums, Tropceolums.
Orach, Atriplex horteyisis.

Parsley, Opium Petroselinum.
Pepper-grass, Lepidium species.
Pigweed, Amarantus species.
Pokeweed, Phytolacca decandra.
Quinoa, Ckenopodium Quinoa.
Rocket Salad, Eruca sativa.

Eosella, Hibisc2(S SabdaHffa.
Salad-Burnet, Porterium Sanguisorba.
Sorrels, various, Ozalis crenata, O. tetraphylla.
Spinach, Spinacla oleracea.
Tuberous-Rooted Chinese Mustard, Brassiea napiformis.
Turkish Rocket, Bunias orientalis
Turnip, Brassiea Rapa.
Winter Purslane, Montia perfoliata.

Culture. — Pot-herhs are wanted at the earliest possible
moment in the spring. They are, therefore, often grown
in hotbeds, frames, or in greenhouses (see Spinach,
Dandelion, Mustard, etc.). They must be succulent
and tender. It is necessary, on this account, that they be
quickly grown in loose, very rich, well-drained soil, with
plenty of water. Specific directions for the cultivation
of the various plants will be found under the several
^ea^s- F. A. Waugh.

GREENWEED. Genista tinctoria.

GREGORIA. See BougJasia.

GRENADIN or GRENADINE. A type of Carnation.

GREVlLLEA (Chas. F. Greville, once vice-president
of the Royal Society of England, and a patron of botany )

.

Proteetcew. Trees or shrubs, of nearly 200 species, mostly
Australian, of which one is everywhere cult, in this
country as a decorative pot-plant. Fls. small, perfect,
mostly in pairs in the clusters or racemes, apetalous,
the calyx with 4 recurved parts; stamens of 4 sessile
anthers borne on the sepals; style 1, long and curved:
Ivs. alternate, of many forms: fr. a follicle, with 1 or 2

winged seeds.

rohiista, Cunn. Silk Oak, Fig. lOOG. One of the
most popular of all fern-leaved pot-plants, and easily
grown from seeds (which are imported in large quanti-
ties). When young (from 2-5 ft. high) it makes a most
graceful subject. In glasshouses it is not grown to

large size, and, therefore, little is known of the great
size which it attains in its native forest. According to

Von Mueller, it is "indigenous to the subtropical part of
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East Australia, rising to 150 feet, of rather rapid growtli,

and resisting drought to a remarlcable degree ; hence one
of the most eligible trees even for desert culture, though
naturally a sj'lvan plant. The wood is elastic and dur-
able, valued particularly for staves of casks, also for
furniture. The richly developed golden yellow trusses
of flowers attract honey-sucking birds and bees through

1006. Grevillea robusta (X J^).

several months of the year. The seeds are copiously
produced and germinate readily. Rate of growth in

Victoria, 20-30 ft. in 20 years. In Ceylon it attained a
stem-circumference of 5 ft. in 8 years." In California
and S. Fla. it is a valuable lawn tree. "When grown in
the open, it will stand some frost. As a glasshouse plant
it is grown almost wholly from seeds, and is used in its

young state ; as the plant becomes old, it loses its

leaves and becomes ragged below. It thrives in the tem-
perature suited to geraniums or roses, and it stands
much hard usage and neglect. It is popular as a window
subject. Best results with Grevillea are usually secured
by raising a fresh stock every year, from seed sown late
in winter or in spring. The following winter or spring
they will be in 4-6-in. pots, and will be in their prime.
The young plants need frequent repotting to keep them
in good condition. Grevillea roMcsta has come to be
generally known as aflorists' plant within the past ten
years. Lvs. twice-pinnatifid, the ultimate divisions
narrow and pointed and sometimes lobed, pubescent.
B.M. 318i. A.G. 14:115. A.F. 4:413.-In the West
Indies the plant is much grown, and it is often trimmed
to desired shape. In exposed places the foliage be-
comes golden in cast.

There are no other Grevilleas in the Amer. trade, but follow-
ing are accessible portraits of other species: G.acanthifolia,
Cunn. B.ii. 2807.

—

G. alpestris, Meissn. (G, alpina, var.,
Lindl.). B.M. 5007. E.H. 1887:108. E.B. 23:145.— tf. annuUf-
cra, Miiell. B.M. 6687.

—

G. arendna, E. Br. (G. eanesceus,
R.Br.). BM. olSo.— G.asplenifblia. Knight. B.M. 7070. E.H.
1882, p. 245 (.IS G. longifoHa).— e. Sajiisii, E.Br. B.M. 5870;
G.C. III. 16:15.— e. Odleyi, E.Br. B.M. 3133.— G. canescens.
E.Br.=G. arenaria.— G. ericifhlia. E.Br. B.M. 6361.- G. tascic-

ulata, E.Br. B.M. 6105.— G. Hillidna, Mxiell. B.M. 7524.— G.
Hookeridna, Meissn. B.M. 6879.— G. intricdta, Meissn. B.M.
5919.

—

G. juniperlna, R.Br. (G. sulphurea, Cunn.). G.C. II.

26:469.— G. linedns, R.Bv. B.M. 2661.— G. longifblia, R.Br.=G.
asplenifolia.— G. macrdstylis, Muell. B.M. 5915.— G. Prelssei,
Meissn. B.M. SSai.—G.pxddwIla, Meissn. B.M. 5979.— G. pmrf-
era; E.Br. B.M. 6698.— G. rosmoriniffiiia, Cunn. B.M. 5971;
G.C. II. 5:529.— G. sertcea, E.Br. (G. dubia, R.Br.). B.M. 3798.
— G. sulvhitrea, Cunn. ^ G. juniperina.— G. Thelemminidna
Huee. E.H. 1882:456. L, jj B_

GEfiWIA (Nehemiah Grew, of Coventry, 1C28-82,
author of a work on anatomy of plants). Tilicicece.

This includes two little known plants slightly cult, in
S. Fla. A genus of about 00 species of trees and shrubs
in the warmer parts of the Old World, often having

stellate pubescence : lvs. entire or serrate, 3-7-nerved ,

fls. yellow or rarely purple, in axillary, few-fld. cymes or
terminal panicles

;
petals 5, with pits or glands inside

at the base ; stamens indefinite : drupe 1-4-stoned.
G. Caifra, Meissn., from Natal, was int. by Reasoner
Bros, in 1891. A bushy plant, with pink star-shaped fls.

borne during most of the year. G. denticulita, Wall.,
from India, was never described. Under this name
Reasoner cultivates a plant "resembling a mulberry in
growth, which bears enormous quantities of acid drupes,
about the size of cranberries; used for pickling."

GEfiYIA (after Sir George Grey, once Governor of
Cape Colony). Saplnddceoi. A monotypic genus, con-

taining a small tree from Natal, which bears
large pikes of pendulous, 5-petaled, scarlet fls.,

and is cult, outdoors in S. Calif, and abroad
under glass in many botanic gardens. In R.H.

1894:252 the plant is shown at its best, with a spike 6
in. long and 2-3 in. wide, containing probably over 100
fls., each three-fourths of an inch across. In France this
tree flowered from the end of autumn throughout the
winter. The long-exserted stamens with reddish pur-
ple anthers make a striking feature. The structure of
the fls. is so peculiar that Harvey referred the genus
doubtfully to the saxifrage family. In European green-
houses Greyia is a shrub requiring full sunlight,
thorough ripening of the wood and a season of rest
before flowering. In Natal it flowers in August or Sep-
tember, which is early spring there. Europeans recom-
mend a sandy loam. Prop, by seeds or by cuttings from
half-ripened wood.

Sutherland!, Hook. & Haw. Small tree, with thick,
naked branches : lvs. clustered at the ends of the
branches, 2-3 in. long, orbicular, ovate or oblong, deeply
cordate at base, toothed

;
petiole 9-12 lines long ; disk

cup-shaped, with 10 marginal teeth, each crowned by a
peltate gland ; stamens 10 : ovary laterally 5-lobed, 5-

celled ; ovules numerous, in 2 series in the inner angle
of the cells: fr. capsular, 5-valved : seeds albuminous
B.M. 6040. R.H. 1894:252. G.C. II. 19:625. J.H. III.

30:101.

GEIFFfNIA (after William Grifan, who brought these
plants from Brazil). Amarylliddcere. Seven species of
Brazilian bulbs, with distinct foliage and fls. about
2K in. across, which are more or less tinged with lilac

or rose. Like many other genera of the amaryllis
family, bulbs of flowering size are too costly for gen-
eral use. Lvs. usually petioled, and with a very broad
blade : perianth tube none or very short ; the 3 lower
segments narrower than the upper : ovary 3-celled :

stigma capitate, rarely 3-fld : umbel 6-15-fld. Griffinia is

distinguished from many other genera by its 2 ovules,
which are basal and collateral. See Baker, Amaryllidese.
As there seems to be no recorded American experi-

ence with these fine bulbs, the following English expe-
rience is taken from W. Watson's article in The Garden
50, p. 209 : "Griffinias are called stove plants. They do
not always thrive under cultivation, but where they do
they are strikingly ornamental. Herbert states that in
Brazil they are buried 8 inches deep in strong loam, the

,

scape and leaves rising to the height of 2 feet, whereas
in our stoves they rot when potted in strong soil. He
recommends light peat and sand for them. But they
thrive when planted in fibrous loam three parts, leaf-

mold one part, and a good sprinkling of silver sand.
The bulbs should be partly buried and the pots carefully
drained. During winter the plants rest and require no
water. They should be placed on a dry shelf in a warm
or intermediate house and kept there until about March,
when growth recommences and the flower-spikes push
up. The plants ought to be at their best in May,
though they do not appear to flower at any definite time
under cultivation. They may be made to flower in win-
ter hy forcing, but the probable result of this is the
sickening of the bulbs. The lvs. are deciduous, new
ones being developed along with the flower-spikes, as in
the Hippeastrums. The plants require modei-ate sup-
plies of moisture, both at the root and overhead, and a
liglit position. They do not ripen seeds under cultiva-

tion, but may be propagated by means of offsets from
the bulbs."
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A. Stig>na capitate.

hyacinthina, Herb. Bulb globose : Ivs. 6-9 in. long,
2-3 in. broad, rounded at the base to a channeled peti-

ole as long as the blade : scape 1-2 ft. long : pedicels
none or very short : stamens much shorter than the
segments. B.R. 2:163 (as Amaryllis hijacinthina.
Upper segments tinged blue, lower ones nearly white).
J.H. III. 31:371. Var. maxima, Gn. 50, p. 209, is prob-
ably the best garden form. Called "Blue Amaryllis" in

some catalogues.

AA. Stigma distinctty 3-ciit.

BIumeniTia, K. Koeh & Bouoh^. Bulb ovoid : Ivs.

4-5 in. long, cuneately narrowed to a petiole, shorter
than the blade: scape 6-8 in. long: pedicels % in. long:
stamens as long as the perianth. B.M. 5666 (veins rose-
colored). R.H. 1867:32. Gn. 50:1083 (veined and flushed
with rose). '

GKINDfiLIA (Prof. Hieronymus Grindel, of Riga and
Dorpat). Compdsitce. This genus contains 2 plants from
which a fluid-extract is obtained that is used externally
against poisoning by " poison ivy." They are hardy plants
sometimes cult, for their showy yellow fls., which are
lJ^-2 in. across and borne freely all summer. A genus
of about 14; species of American herbs, sometimes
shrubby, of coarse habit, mostly natives of the U. S.
west of the Mississippi. Lvs. sessile or partly clasping
and usually serrate and rigid : heads terminating the
branches. The plants often have a sticky balsam, espe-
cially the heads before and during flowering, whence
they are called "Gum-plants" in California, particularly
G. robusta, which is the common one. The 2 species de-
scribed below have roots that are perennial and short-
lived, but sometimes annual. These plants are also
wholly glabrous, and have firm or rigid leaves.

Grindelias are of the easiest culture, and are prop, by
division, cuttings or seed. G. squarrosa is hardy in the
East: G. robiistit is sold in Calif. They are best for
wild places and trying situations. J. W. Manning
says that G. squarrosa grows freely in all soils. J. W.
Keller writes that it does best in a light, open, moder-
ately rich soil. In California it is common on dry hills.

According to John S. Wright, both species grow in salt

marshes and on alkaline soil, being indiscriminately
gathered for medicinal purposes. The extract is also
tonic and sedative, and is used in asthma. The rays are
numerous, sometimes 30, about % in. long.

squirrdsa, Dunal. Shrubby, branched from base, 1-2
ft. high : outer akenes usually squarely truncate and
even at summit. B.M. 1706.

rohiista, Nutt. Gtjm-Plant. Herbaceous: lvs. larger
and more rigid : akenes all, or some outer ones, 1-toothed
or bordered at the summit. Fls. throughout the Califor-
nian winter. Collected stock is offered. yfj-_ jj;^

GRISELlNIA (after Franc Griselini, Venetian bota-
nist, middle of eighteenth century) . Including Decostea.
C'orndcem. This includes a tree and a shrub with large,
glossy, laurel-like foliage, rarely cult, in the South, and
nearly hardy at Washington. A genus
of 8 species of trees, shrubs or climb-
ers from New Zealand, Chili and Brazil,
with lvs. alternate, often inequal-sided,
leathery : fls. minute, in glabrous or
pubescent racemes or panicles.

littorilis, Raoul. Tree, 30 ft. high: lvs. ovate or ob-
long, wedge-shaped or narrowed into a petiole: veins
obscure beneath. New Zealand.

licida, Forst. f. Shrub, 10-12 ft. high: lvs. obovate
or oblong, very unequal at the base ; veins distinct be-
neath. New Zeal. Not cultivated here. Var. macro-
phylla (G. macropMjlla, Hort. ) is a large-leaved form.
G. Incida is prized in Europe for apartments. Showy.
Requires shade and moisture.

GKOMWELL. Lithospermum.

GROUND CHEERY is Physalis; in the Old World
PruHiis Chamcecerasus. Ground Hemlock or Ameri-
can Yew, is Taxus Canadensis. Ground Ivy, Nepeta
Glechoma. Ground Laurel. Old World name for JSpi-

gcea repens. Groundnut, Apios and Panax; also Old
World name for peanut or goober (Araehis). Ground
Pine, Lycopodium. Ground Pink, Plilox suhulata.

GROUNDSEL. See Senecio. Groundsel Tree, Bac-
charis lialimifolia.

GEUMICHAMA. Eugenia Brasiliensls.

GRUMlLEA, All referred to PsycJiotria.

GUAiACUM (native West Indian name). Zygopliyl-
lAcece. Guaiacum is kept in every good drug store, and
the tree which produces the resin used in medicine has
a hard, heavy wood, used for blocks and pulleys, lulers,
etc. It is cult, to a very slight extent in S. Calif, and
in tropical Pla. for ornamental value. The genus has
8-10 species of trees or shrubs, mostly tropical Ameri-
can, and all have hard wood and abundant resin : lvs.

opposite, abruptly pinnate, leathery : Ifts. 2-14, entire:
peduncles borne in pairs between the deciduous stip-
ules, 1-fld.: fls. blue or purple: sepals 4-5, deciduous,
unequal

;
petals 4-5, broadly obovate ; stamens 8-10,

inserted in the short, inconspicuous disk.

oiSicin&le, Linn. Middle-sized or low tree, inhabiting
arid plains from the Fia. keys to Venezuela. Lfts. in
pairs, evergreen, a quarter to half an inch long.

GUAM, ISLAND OF. See Ladrones.

GUAVA (species of Psidium, -which see). Pig. 1007.
The Guava, in its various species, is so easily cultivated
and spreads so readily from seeds that it is almost a
weed in tropical countries. In Florida and other sec-
tions near the tropics it is at home, and succeeds admi-
rably on any soil not too wet. It usually bears in its sec-
ond year from seed, or after frosting down, hence if a
winter x^asses without seriously damaging the tops, a
considerable amount of fruit is produced the succeeding
summer and autumn. The strictly tropical species and
varieties are the best for all purposes, and make the
finest of .ielly and preserves. The Cattley and the Chi-
nese are now cultivated in Florida; when dormant they
will stand a temperature as low as 22° P. The foliage of
these two sorts is very ornamental, being a rich, glossy
green, not unlike that of Camellia Japonica.
The Guava is most readily propagated from seed, but

is quite variable, hj'bridizing so easily that to secure a
certain fine variety recourse must be had to grafting or

1007. Cattley Guava.

propagating from cuttings. Grafting is performed after
the usual methods. Propagation by cuttings is difficult,

but possible, and the best results seem to be had from
half-ripened wood, using bottom heat in a frame or
house. Large cuttings are occasionally rooted in the
open ground, after the same method of rooting figs or
willows. If grown from seed, the young plants should
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be potted off when very small, and kept growing in pots
until wanted for permanent setting in the orchard, as
the plants in open ground do not transplant well. Rooted
cuttings, of course, should be treated the same as seed-
ling plants as to final handling.
Guavas grow well on any soil, sandy or clayey, rich

or poor, dry or moist; but they will not live in a bog.
On too rich soil the growth is apt to be rank and the
quality of the fruit injured. This fruit tree is as easily
grown under sheds as is the pine-apple in Florida, and
when thus protected is certain to bear abundantly, even
well out of the tropics. e. n. Reasonee.

GUAZtTMA (name of Mexican origin). StercuUdcece.
Seven or eight tropical American (one also Javan)
trees, with small white, pink or yellow fls. in short-

peduncled, axillary cymes. Petals 5, often 2-parted:
stamens 10, united into a tube or column, some of them
sterile; styles 5: fr. a 5-loculed nut the size of a filbert:

Ivs. 2-ranked, serrate. Allied to Theobroraa, but that
genus has a berry-like fr., entire Ivs., fascicled or soli-

tary fls., and a different staminal column. G. ulmifolia,
Lam., the "Guaoima" of Mexico, is offered by Fran-
ceschi. It becomes a large tree: branchlets powdery:
Ivs. ovate to oblong-lanceolate, somewhat pointed, ob-
lique at base, powdery beneath when young but becom-
ing glabrous: nut nearly globular, with 5 furrows. The
tree is said to yield medicinal preparations.

GUELDER ROSE. See Vibimimn Opulus.

GUERNSEY LILY. Nerine Sarniensis.

GTTEViNA. See Gevuina.

GUILlfiLMA. See Buctris.

GUINEA HEN FLOWER. Fritillaria ITeleagris

.

GUIZOTIA (after Guizot, the celebrated historian).
Conqiiisitce. This genus has 5 species of annual herbs
from tropical Africa, one of which has some economic
interest from its oil-producing seeds. Neither this nor
closely allied genera have much ornamental value. The
plants have yellow heads, about 2 in. across, with 8
broad, 3-toothed rays and a leafy outer involucre. Seeds
can be obtained by the pound from S. Pla., and they are
listed among miscellaneous agricultural seeds in a few
of the largest European catalogues. The plant is cult,

in India for the oil.

Abyssinica, Cass. {G. olelfera, DC. 'Verbesina sativa,
Roxb.). Lvs. opposite, lanceolate, clasping, remotely
serrate. B.M. 1017.

GUM TREES. See Eucalyptus and Acacia.

GUNNfiRA (J. Ernst Gunner, 1718-1773, was a Swed-
ish bishop and botanist, and wrote a local flora). Halo-
ragcicece. The little family Haloragacese comprises
about 100 widely scattered and heterogeneous species in
9 genera. In the northeastern states are the aquatic
genera Callitriche, Froserpinaca, Hippuris, Myriophyl-
lum. These comprise small and mostly inconspicuous
plants. In the Australian region are the endemic gen-
era Loudonia and Meionectes ; and there remain Ser-
picula, Gunnera, and Haloragis, with very wide and dis-

jointed distributions. Gunnera has perhaps a dozen
known species in S. Afr. , Abyssinia, Java, Tasmania,
Hawaii and S. Amer. In general appearance the Gun-
neras are wholly unlike ournative haloragaceous plants.
The lvs. are gigantic and more or less orbicular, radi-
cal : fls. perfect or imperfect, small, packed in a great
cob-like spike

;
petals 2 or none ; calyx none, or with

2-3 lobes ; stamens 1 or 2 : ovary 1-Ioculed, bearing 2
filiform styles : fr. a drupe. They are perennial herbs,
and with protection the two following species may be
grown even in some of our northern states.

Gunneras are perhaps the noblest of all lawn foliage
plants. To produce satisfactory effects, rich, moist
ground is indispensable. The plants must never suffer
for want of water. Full exposure to sun is advisable,
but they shoiild be sheltered from severe winds, else
the leaves will be damaged. Ample winter protection

should be provided for. A liberal covering of leaves or
litter, held in place by brush or branches, will generally
keep them from harm. Apply the covering iu December
and remove early in spring. Prop, by division. Seeds
are also employed, and they can now be readily se-
cured.

manlc^ta, Lind. Stem thick and very short, the
titanic crown of lvs. rising from the ground : petioles
often as tall as a man, prickly : blades becoming 5 to
10 ft. across, orbicular in general outline, variously
lobed, crenate, furrowed and channeled along the great
veins: fls. green: spikes dense and tapering, often more
than 1 ft. in diam. and 3-4 ft. tall. S. Brazil. l.H.
31:531. Gn. 45,p. 21; 50, p. 455 ; 54, p. .385. G.C. III.

14:589. G.F. 8:55. — The crown of lvs. sometimes meas-
ures from 25-35 ft. across. This is the better species.

Chil^nais, Lam. ((?. sciihra, Ruiz & Pav.). Not so ro-
bust, the lvs. smaller ancl less spiny, and the fl. -spikes
less tall: fls. reddish. R.H. 1802, p. 310 ; 1894, p. 397.
Gn. 49, p. 151. G.C. II. 2i;:42o ; 111. 8:665. -Longer
known in cult. Thrives in drier soil.

L. H. B. and J. B. Kellek.

QUTIERRilZIA (personal name). Compdsitm. About
18 species of herbs or subshrubs, often resinous, all

American, mostly western N. American. They are much
branched from the base, and have narrow, entire lvs.

and clusters of small yellow heads.

Euth^mise, Torr. & Gray. More or less woody at base,
seldom over 1ft. high: involucre turbinate, 2 lines long:
rays and disk-fls. each 3-9 : akeues silky-pubescent;
pappus of about 9 chaffy scales. N. W. N. Amer.

GUZMANIA (A. Guzmann, Spanish naturalist). Bro-
meliAceic. Includes Caraguuta. About 70 tropical
American Bromeliads, of which several are fairly well
known ornamental glasshouse subjects. They closely
resemble the erect-growing Tillandsias, but differ in
technical characters : fls. in a simple spike-like terminal
cluster, tubular, the outer segments or calyx oblong and
obtuse, the inner orpetals shorterthan the tube; anthers
inserted on the throat of the tube, and united by their
edges around the style. Grown in the warmhouse, along
with Billbergia and Tillandsia, which see for culture.
Closely allied to Jichmea. Many species are cult, in
fanciers' collections in the Old World. For G. picta, see
Nidularium. For G. -Legrelliana, see Hohenbergia. G.
rosea, a name which has appeared in the Amer. trade, is

probably an jEchmea. Monogr. by Mez, DC. Monogr.
Phaner. 9 (1896).

A. Corolla {or segments) purple or red.

lingul§.ta, Mez (Caragxi&ta lingul&ta, Lindl. C.
spUndens, Bouch^. C. linguliXta spUndens, Hort.).
Epiphyte : lvs. many, lanceolate or ensiform, IK ft.

long, remotely toothed : spike becoming drooping,
showily red-bracted: expanded fl. about as long as the
long-pointed bracts, the tube yellowish and the limb
blue-purple. W. Indies, Cent. Amer., and adjacent S.
Amer. jB.R. 13:1068. P. S. 11 :1091. -Handsome. Var.
cardinilis, Andr6

(
Caragudfa cardindlis ,Andre) . Bright

scarlet: very showy. Columbia. l.H. 27:374. R.H.
1883:12.

AA. CoroUa (or segments) ivliite.

tricolor, Ruiz & Pav. (G. fri}grans, Hort., at least in
part. (t. (/ra'ntfjs, Hort.. in part. G. maculMa, Hort., in
part. G. mouosfdc7ii/a, Rusby). Lvs. several to many,
broad and more or less recurved, entire on the edges,
usually shorter than the stout, erect spike: lower bracts
green streaked with black, upper ones red-tinged: co-

rolla white. W. Indies, Cent. Amer., S. Amer. L.B.C.
5:462. P.S. 9:918. B.M. 5220. -Interesting because of
its combination of green, red and white. Some, at least,

of the horticultural plants which pass as G. fragrans
belong to ^chmea ebnrnea, Baker [Canistrum Lin-
deni, Mez. JViduldrnim Blndeni, Regel). This species
is further mentioned under Nidularmm.

Devansay^na.Morr. {Caraqudta Vevansaydna,Morr. )

.

Lvs. about 20, narrow linear or ensiform, brown-striped
on the back : fls. white, in a dense, oblong spike, the scar-

let bracts oval. Equador.
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AAA. Corolla {or segments) yellow.

Melindnis, Regel (Caraffud-fa 3feluidnis,'^lorr.). Lvs.
strap-shaped, green above and brown-tinted beneath:
fls. yellow, subtended by oblong red bracts. French
Guiana. L. H. B.

GYMN(3CLADUS (Greek, naked branch; referring to

the naked branches, which in winter are destitute of

twigs). Legumiiibsm. A genus of 2 species, one of
which is a scarce native tree, the Kentucky Coffee Berry,
so called because its seeds were used for coffee west of
the AUeghanies before and during the Revolutionary
War. It is a desirable shade tree for city streets, and is

especially interesting in winter. It is a clean, stout tree,

bright and graceful in appearance and free from disease,
growing from 30-60 ft. high in cultivation, and not leaf-

ing out until the middle of May, after the other trees
are in full foliage. It is thornless and has compound
foliage. Grows with erect divisions,making narrow, pyra-
midal head. Branchlets very stout and destitute of
spray: lis. white, dioecious or polygamous, in terminal
racemes : pods long, hanging. Grows naturally in bot-
tom lauds and richest soils. May be planted in any soil,

but thrives best in deep, rich, or rather humid soil.

Prop, by seeds and cuttings.

Canadensis, Lam. (ff.r^idiVa, C.Koch). Kentucky Cof-
fee Tree. Fig. lOOS. Height in the wild, 75-100 ft.; lvs.

large, twice pinnate with 4-7 pairs of partial leaf-stalks,
each partial leaf-stalk with 5-13 ovate, acute Ifts., except
the lowest of 1 1ft., 1-3 m. long, standing edgewise. Ra-
cemes many-fld. and elongated, nearly white, terminat-
ing branches of the season; stamiuate clusters 3-4 in.

long; pistillate 10-12 in., and compact: ovary sessile:
pods 6-10 in. long, flat, scythe-shaped, dark reddish

1008. Gymnocladus Canadensis—Kentucky

Coffe« Tree.

brown, hanging unopened all winter. Early summer.
S. Ontario to Penn., Tenn., Minn., Neb. and Indian
Terr. S.S. 3:123, 124. R.H. 1897, p. 491. B.B. 2:261.

G. Ckiyiensis, Baill.. with smaller, more numerous Ifts. and
luueh thicker pods, is not cult. j^ Phelps Wyman.

GYMNOGEAMMA (Greek, a naked line: referring to
the sori). Also written Gymnogranime. Polypodidcece.
An unnatural aggregate of plants of very dissimilar

habit, agreeing in the possession of naked sori, which
extend along the veins in various lines. A large num-
ber of the species are coated on the under surface with
a white or j^ellow waxy powder, which has given the
names of Gold Ferns or Silver Ferns. Two species occur
in the West, the "Golden-back" of California, and a
species less common from Arizona and other parts of
the Southwest. Over 80 species of wide distribution
have been included in the genus, which by many is di-

vided into a series of natural genera. The name Gijm-
nograinma itself is probably not tenable.

argyrophylla, 9.

aurea, 6.

calomelanos, 8.

ehrj'sophylla, 4.

deeomposita, 7.

elegantissitna, 2.

INDEX.

hispida, 1.

Laucheana, 4.

magiiifica, 8.

Peruviana, 9.

pulehella, 11.

schizophylla, 2.

sulphurea, 5.

Tartarea, 10.

Tatarica, 10.

triangularis, 3.

Wettenhalliana,
11.

A. Under surfaces of lvs. not powdery.

B. Lvs. pentagonal, hairy on lioth sides.

1. hispida, Mett. A low plant, 5-8 in. high, with pen-
tagonal, palmate lvs. 1 in. or more either way, densely
covered on both sides, but especially below, with stri-

gose hairs. Has been incorrectly referred to <¥. Ehren-
bergiana. Tex., Ariz., Mex. — Hardy.

BB. Lvs. triangular-lanceolate, naked ; ultimate seg-

ments narrow.

2. scbizophylla, Baker. Lvs. 18-24 in. long, quadri-
pinnatifid, the stalks, rachises and divisions slender,
the ultimate segmeuts finely

cut. A comparatively recent
introduction; very graceful in
cultivation. Jamaica. A. G.
18:421. G.F. 2:533. A. F. 10:

827. I.H. 31:522. Gn. 48, p.
417. Var. elegantissima (G.
eleg ant i s s i m a , Hort. W.
Bull.), has reddish brown
rachises.

aa. Under surfaces tvith war-
like powder. {Gold and
Silver Ferns.)

B. Powder yellow: lvs. about
as broad as long.

3. triangularis, Kaulf. Fig.
1009. Lvs. 2-5 in. wide and
long, on stalks 6-12 in. long,
dark green above, below deep
golden yellow, or occasionally
white ; lower pinnae much
larger than the others, del-

toid ; the upper lanceolate.
Calif, to B.C. Gn. 48, p. 444.-
A white powdered variety with a viscous upper surface
and coarser cuttings (var. viscbsa, D. G. Eaton) is found
in S. Calif.

BB. Powder yellow: lvs. lanceolate, several times as
long as broad.

c. Lvs. scarcely more than bipinnate.

4. chrysophylla, Kaulf. Lvs. 12-18 in. long, with
blackish stalks and rachises, the segments slightly pin-
natifid at the base : powder golden yellow. W. Indies to

Braz. R.H. 1856:201. G.C. HI. 23:373. -Often consid-
ered a var. of G. calomelanos. Var. Lauche&na (<?.

Lauchectna, Hort.), has triangular lvs. except in its sub-
variety gigantea. Gn. 48, p. 437. — By many this species
is considered a variety of G. calomelanos.

CC. Lvs. tripinnatifid to quadripinnate.

5. sulphdrea, Desv. Lvs. 6-12 in. long on chestnut-
brown stalks, the pinnae long, tapering, less than 1^ in.

wide at base, the pinnules compact, with 3-7 divisions;
powder sulfur-yellow. W. Indies.

6. aiirea, Desv. Lvs. 6-12 in. long, 7-10 in. wide, del-

toid
;
pinnfe deltoid, 2-3 in. wide at base, the ultimate

divisions cuneate. Madagascar. — By some this is re-

ferred to G. argentea, Mett., a similar fern with white
powder.

1009. Gymnogramma
triangularis (X/3).



702 GYMNOGEAMJIA GYNANDROPSIS

7. deoomp6sita, Baker. Lvs. l}o ft. long, 1 ft. broad,
deltoid, quadripiunate or even 5-pinnate; pinnsB close,
lanceolate, with the ultimate divisions linear and 1-

nerved: powder rather scanty. Andes. P. R. 2:25. G.C.
III. 11:365. F.1874, p. Ii8.

BBB. Poivder white: lvs. lanceolate.

D. Segments acute.

8. calom^lanos, Kaulf. Stalks and rachises nearly
black: lvs. 1-3 ft. long, with lanceolate pinna; segments
often with a large lobe-like auricle at the upper side of
the base. West Indies to Brazil. A. G. 14:303. -The most
variable species of the genus. G. magnifica, Hort., is

probably one of the many garden varieties. Var. chryso-
phylla is here considered a distinct species. (See No. i.)

DD. Segments obtuse, rounded.

9. Peruviana, Desv. Lvs. 6-12 in. long, 3-5 in. wide,
with dark chestnut-brown stalks

;
pinnie somewhat regu-

larly pinnatifld on both sides below. Mexico to Peru. By
some considered a var. of G. calomelanos. Var. argyro-
phyUa

(
G. argyropliijlla, Hort. ), is silvery on both sides.

10. Tartarea, Desv. (G. Tatdrica, Hort.). Lvs. 9-18
in. long, 2-5 in. broad, with closely set pinnffi, tapering
gradually to a point; pinnules scarcely divided or cut,
mostly merely crenate. Trop. Amer. from Mex. south-
ward.

DDD. Segments fan-shaped or wedge-shaped.

11. pulchSlla, Linden. Lvs. 6-12 in. long, 4 in. wide,
the lower pinnfe much the largest; pinnules imbricated

;

texture rather thin. Venezuela. Var. 'Wettenhalliana,
Woore {G. WettenhalJiAna, Hort.}; is a garden variety,
with pale sulfur-yellow powder.

G. Japdnica. See Dietyogramma Japonica.

L. M. Underwood.
Gold and Silver Ferns are amongst the choicest and

most distinct of all ferns in cultivation, by reason of the
beautiful golden or silvery powder that covers the backs
of the fronds. The best Gold Pern is G. chrysophijlta;
the best Silver Pern is G. calomelanos. Unfortunately,
however, these fine subjects scarcely thrive anywhere
but in a warm conservatory. The finest Gold or Silver
Fern will present an unsightly appearance if syringed
or watered overhead, as the water carries off the farina.
Moreover, many a fine specimen is spoiled by overwater-
ing at the roots in winter time or directly after repot-
ting. The Gold Pern shown on Plate XI, which was
considered one of the finest specimens of Gyranogramma
ever raised in America, a plant that had been carefully
kept for many years, was destroyed one winter by over-
wateriug. In the summer time, when these ferns are
growing freely, there is little danger of over-watering,
always provided the drainage be thorough. In the winter
Gold and Silver Ferns should have a drier atmos-
phere, and less water will suffice. Plants in small pots
should be lowered into a pail of water. Do not soak
them again until they show indications of dryness.
Large specimens should never be watered with the hose

;

always use the watering can. A critical time with Gold
and Silver Perns is after repotting, and many promis-
ing specimens are ruined as a result of premature
watering at this time. When the plants are well estab-
lished and the roots have taken fresh hold in the new
soil they will need more water.
Gold and Silver Ferns like a drier atmosphere than

the majority of ferns, particularly in winter. Hence
they should not be placed on low benches. Elevate them
in some way so that they can get the warmer and drier
air of the conservatory. Young specimens should be
placed on shelves or brackets near the light. Older
plants may be set upon a large inverted pot or fern pan.
A plant grown from spores shows its true character
early. A year's growth produces fine little ferns, in 2
or 3-in. pots, with fronds 4 or 5 in. long, the young ferns
being 2 or 3 in. high. Another year's care will give
handsome specimens a foot or more high.
The first thing to do with Gold and Silver Ferns is to

give them a special place where they can receive special
care. For potting a light mixture is desirable. In the
Old World, loam is usually not recommended, but for
large specimens the writer has had best success in using
2 parts of fibrous loam, 1 part peat broken or chopped

in good sized pieces, and 1 part leaf-mold, with a little

sand and some charcoal to keep the soil porous. These
ferns can hardly have too much light, and need slight
shade only in summer. In winter the night temperature
should be 55° to 60°, with a day temperature 5° to 10°

higher. Be sure to give these ferns a drier atmosphere
and less moisture at the roots in winter than in sum-
mer. However, the plants must not be allowed to get
too dry.
The writer prefers to grow large specimens in pans

rather than in pots, as the roots have more room to
spread. Surface rooting can be encouraged by a light
mulch of chopped moss, some fine peat and sand.
Keep the crown of the plant a little elevated. It
is necessary to have plenty of drainage. A good potting
soil for young plants consists of 2 parts peat and
1 part sand. Repot in February, before the young
growth has started. If repotting is delayed too long
the young fronds will be injured". Hobert Shore.

GYMNOPfiTALUM (Greek, naTced petal). Cucurbi-
t&cece. A genus of 6 species of tropical oriental vines, of
which one, G. Coc7i?»c7nneHSe, is cult, chiefly for its orna-
mental gourds. It is a tender perennial plant, and. is

said to have small white fls. borne in late summer and
autumn. It is advertised only in the largest seed cata-
logues, under the name of Scotanthus tiibiflorus. Sco-
tanthus was formerly thought to be a closely allied ge-
nus, differing only in the staminate fls. possessing
bracts and 3 bristle-like rudiments of an ovary, while
the staminate fls. of Gymnopetalum, by the old definition
have no bracts or minute ones, and but 1 rudiment of an
ovary. The latest monograph of the Cucurbitacete is by
Coigneaus in DC. Mon. Phan. vol. 3, 1881. He includes
Scotanthus in Gymnopetalum, and distinguishes G. Co-
cliinchinense from the 5 other species by the following
characters: fls. monoecious, white: caljrx teeth long lin-

ear-awl-shaped ; calyx shortly villous, not tomentose;
lvs. ovate, angled or slightly lobed: fr. 10-ribbed.

Cochinchintase, Kurz {Scotdnthus tubiflorus, Naud.).
Bliisk-scented: stem much-branched, slender, grooved,
creeping or climbing, 5-7!^ ft. long: lvs. about "^-2^4
in. long, 1-2 in. wide: fr. bright red, ovoid, rather acute
at the base, produced at the apex into a long point which
withers and remains, 2 in. long, ihore than 1 in. thick.

GYMN6PTERIS. See Acrostiehum.

GYMNOSPORIA (Greek, nailed seeds; because in
some species the seeds have no false coat, or aril). Ce-
lastrdceiE. This includes a pretty evergreen spiny shrub,
cult, in S. Calif., and suitable for hedges. A genus of
about 60 species of shrubs or small trees, growing in

warm regions : branches often spiny: lvs. alternate,
without stipules : fls. in small, forking cymes; sepals,
petals and stamens 4-5, the last inserted underneath the
disk, which is broad, wavy or lobed ; style 2-3-lobed:
capsule obovoid or nearly globose : seeds i-2 in each cell.

G. serrita, from Himalayas, is cult, at Santa Barbara,
Calif., from seeds sent to J<\ Franceshl by the Botanic
Garden of Rome.

GYMNOSTACHYTTM stands as a good genus, but for
the trade forms, see Fittonia.

GYMNOTEIX, See Pennisetum.

GYNANDEfiPSIS (Greek words : the stamens look
as if they were borne on the ovary). Cappariddceoe.
This genus includes a tender annual plant with 5-7 leaf-

lets, and flowers resembling the spider flower, or Cleome.
It is known to the trade at present as a Cleome, but
Gynandropsis is distinguished by having a long torus
(or receptacle), which is produced into a slender body
(or gynophore) which is elongated at the middle, and
bears the pistil to which the filaments are united.
Cleome has a short torus, which often has an appendix
on the back. Stamens about 6 in Gynandropsis : in

Cleome 4-6, often 10. Gynandropsis has about 10 spe-
cies, found in the warmer parts of the world. Leaflets
3-7: fls. white or purplish; sepals deciduous; petals en-
tire or crenulate, obovate, with a slender claw : seeds
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kidney-shaped or orbicular, compressed, with a wrinkled
or tubercled coat. For culture, see Cleome.

speciosa, DC. (Cleome specidsa, HBK.). Rather vel-

vety towards the top: Ifts. 5-7, subserrulate, oblong,

acuminate. Mex. y^^ j\I.

GYNfiEITTM (Greek, woolly stigmas). Graminem.
This genus was until 1897 held to include the Pampas
Grass (

Gynerium argenteum), which has long been con-

sidered the finest of all tall, plumy grasses, as also the
most important, commercially, of all ornamental grasses.

Plumes of Pampas Grass are shipped in large quanti-
ties from California to Europe, and are dyed various
colors. In nature the plumes are silvery white, with
varieties ranging from rose to carmine, violet and purple.-

They are often 2-3 ft. long. Pampas Grass is grown com-
mercially only in California. The plumes are not col-

lected in South America or shipped therefrom. The
plumes of the male plants are much inferior to those of

the females, and California growers exercise the greatest
care to allow no male plants in the plantation. In this

country the plumes are sold chiefly to persons of foreign
birth. (SeeJiverlastings.) As a border plant, the Pampas
Grass is not perfectly hardy in the North, the best sub-
stitute for it being JSriantlius Mavennm. Horticultur-
ally, Pampas Grass is not to be compared with the Giant
Reed [Arundo Donax), as the two things represent two
different types of beauty. The Arundo is valued for its

bold habit, of which the tall, reedy stems are an impor-
tant feature, while its plumes are wholly incidental, be-
ing smaller than those of the Pampas Grass, and often
not produced before the northern frosts.

The plumes of Pampas Grass and of Uva Grass
( G.

sciccharokles) are both sold in London, and are presum-
ably distinguished in the trade. Uva Grass is too tender
to he grown even in southern California. In England
Pampas Grass is generally hardy, while Uva Grass is

known only to a very few hothouses. Uva Grass is the
original species of Gynerium, and is now considered to

be the only species in that genus, the Pampas Grass
having been removed in 1897 to the new genus Cortaderia.
Pampas Grass should henceforth be catalogued by nur-
serjTnen as Cortaderia argentea. Uva Grass should be
tried in southern gardens, as also another plant said
by critics to be far more beautiful than either, namely,
Cortaderia jtihata, which is chiefly known to the trade
as Gynerium arcuato-tiebulosutn.
Pampas Grass can be grown in sheltered spots as far

north as Rochester, N. Y., if well protected in winter. A
bos well filled with dry leaves, hay or straw, and in-

verted over the clumps, will generally keep them from
harm. Perfect specimens can be obtained only in light,

rich soil, with moderate moisture, at least in the early
stages of growth. Prop, readily by division in spring, or
by seeds, which may produce flowering plants in 2
years.
The popular name "Pampas Grass "is now unchange-

able, but the plant does not grow on the pampas or vast
grassy plains of South America, but in the mountains.
"All the evidence tends to show that it is confined to
the neighborhood of water courses and to depressions
where there is a constant and suiBcient supply of
underground water." The manner in which this mis-
leading name became fixed is explained by O. Stapf,
of Kew, in his excellent monograph of this group
in G.C. III. 22:358, 378, 396 (1897). In this place Stapf
gives 5 species of Cortaderia, and another is added in
B.M. 7G07. In S. America the Pampas Grass and some
of its allies are called Cortadero ; hence the generic
name Cortaderia. Cortaderias are widely distributed in
S. America.

Cortaderia argentea, Stapf {Gynerium argenteum,
Nees). P-uiPAS Grass. Fig. 1010. Grows in individ-
ualized, large, thick tussocks : rhizome very short

:

culms biennial, 3-6 ft. high, excluding the panicle : Ivs.

mostly crowded at the base ; sheaths increasing in
length from the base upwards from 2 in. to 2H ft., sev-
eral to many tunes longer than the internodes : sexual
dimorphism of the spikelets slight (apart from the
genitalia) : spikelets 3-6-fld.. the uppermost florets more
or less rudimentary. For habit sketches, see R.H. 1890,

p. 489. Gng. 5:89. G.C. III. 26:654. J.H. III. 35:43.

A.G. 14:323. F.S. 12, p. 179.

None of the following varietal names have botanical
rank, but they probably are fairly distinct horti-

culturally, and so far they have appeared only in

connection with the name Gynerium. Var. mon-
strosTim is perhaps the most robust, and var. nantim
(which grows about 3 ft. high), the dwarfest. The
others here mentioned are supposed to be the same
height as the type. A slender form with narrower foli-

age is var. ^lejaus, with Ivs. a fourth of an inch wide

1010. Pampas Grass. (See Gunerilim.)

and stalks 5-7 ft. high. R.H. 1862, p. 150. It has sub-
varieties with white striped foliage, var. elegans-niveo-
liueatum, and spotted with white, var. elegans-niveo-
vittatum. The preceding varieties, except where noted,
have the height of the type and white plumes. The
next four varieties differ from the type in having col-

ored plumes : vars. roseum, violaceum, purpiireum and
carmineum, the names indicating the different colors.

Varieties with white-striped foliage are album variegS,-
tum and Stenaokeri foliis variegitis. Varieties with
yellow-striped foliage are aureum variegatum and "Wes-
serlingi variegitum. Var. Eoi des Roses was said by
John Saul to have foliage striped with rose, but others
describe it as a rosy-plumed variety.
When advertised under Cortaderia, these names

shoul(3 all have the feminine endings, as monstrosa, etc.

Cortaderia juhita, Stapf (Gynerium juh&tum. Lem.
G. arcuato-nehufosum, Hort.). Differs from Pampas
Grass in the rather laser, more graceful plume, with
longer, more flexuous, nodding branches, somewhat
smaller spikelets, more delicate glumes, and in the
longer, very slender staminodes of the pistillate fls.

The plume is lavender-colored, and the plant has been
killed by a temperature of 3° F. Grows in a dense
tuft, perennial, but with biennial culms: spikelets 3-5-

fld. The plume is 1-2 ft. long. B.M. 7607. G.C. III.

26:658. Gn. 55, p. 93. R.H. 1885, p. 200. Gn. 15, p. 179,

Int. by Lemoine, of Nancy, France. Probable synonyms
are G. roseum liendlateri and G. argenteum cartnina-
tum JRendlaferi. F.S. 20:2075.—Not so well known as
the other two species.

Gynerium saccharoides, Humb. & Bonp. Uva Gkass.
Rhizome creeping: culms perennial, 12-30 ft. high: Ivs.

rather evenly distributed over the culm, those near. the
base gradually withering away, leaving the stem naked
4-14 ft. above ground: sheaths nearly equal (except the
lowest), about 6 in. long, slightly longer than the inter-

nodes: sexual dimorphism of the fls. very conspicuous:
spikelets 2-fld. B.M. 7352.— Essentially a more tender
plant than the Pampas Grass.

J. B. Keller and W.-M.
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The growing of Pampas plumes for profit in Califor-
nia has been carried on for over 25 years. Pampas
Grass was introduced into the United States about 1848.
In the northern states it is frequently planted on the
lawn in summer, and upon the approach of cold weather
transferred in a tub to a cellar for winter protection.
In California, a hill will sometimes attain a height of
20 ft., a diameter as great, and a weight of 2,000 pounds.
Such plants would be quite inconvenient for our north-
ern friends to handle in the cellar.

Plants are easily produced from seed, but as the sex
and variety are very uncertain, stock is usually increased
by dividing the female plants, the plumes of which are
much more beautiful than those of the male. The grow-
ing of Pampas Grass on a commercial scale dates from
1874, when the difference in sex was discovered.

In 1872 the writer sowed seed which in two years gave
several hundred plume-bearing plants. Even then the
variations in color and fineness were very marked.

In 1874, it was found that by pulling the immature
plumes from the sheaths and exposing them to the hot
sun the male plumes would hang heavily like oats,

while the female plumes would become fluffy, and light

and airy. In November, 1874, samples of the female
plumes were sent to Peter Henderson & Co., New York.
Three hundred were ordered at once, and the following
day instructions were received to double the order and
send by express. This was the first lot of good plumes
ever sent east from California, and was the beginning
of the present Pampas industry. The writer's planta-
tion was increased each year until 1889, when it com-
prised about 5,000 hills. There were a number of other
extensive plantations in the neighborhood of Santa
Barbara. The crop of 1889 was estimated at 1,000,000
plumes. The demand has been good, but the prices have
never been as high as at the beginning of the industry.
The first prices were $200 per 1,000 plumes. The de-
crease in price was gradual until 1880, when sales were
slow at $30 per 1,000 plumes. Some of the growers did
not harvest their crops that year, and destroyed their

plants. In the fall of 1887 plumes were in demand at $40
per 1,000, and in 1888 they were scarce at $50 and $60
per 1,000. The following spring there was an increase
in acreage. Since then the industry has had its ups and
downs, and the price has ruled low for several years,
the present prices being $13.50 and $14 for first-class,

and $8 to $9 for second size.

Pampas Grass should be put on the best valley land,

and set 10 by 16 feet apart. Before planting, the ground
should be deeply plowed and put in first-class condition.

In selecting stock, divide only female plants that pro-

duce the finest white plumes. Young hills produce the

best plants. Prom old hills the best plants are obtained
around the outside, those in the center of the stool being
mostly worthless unless planted in large clumps. Some
plumes will be produced the first year after planting.

They will not be first-class, but are worth saving. The
second year, if well grown, they should produce 80 to

150 plumes to the hill. Not all plantations will yield

this much. The third and fourth years there will not be
much change in the yield. As a plant gets older the

plumes are larger but the yield is less. After 8 or 10

years a quantity of dead matter will have accumulated,
and the hills should be trimmed or burned.
The appearance of the plume.s is a signal for great

activity among those who have large fields. The grass
should be so trimmed early in September, before
the plumes appear, that each hill will be easy
of access. Young plants ripen their plumes two '

or three weeks earlier than old ones, and some
varieties are earlier than others. It requires ex-
ercise of .iudgment to pick the plumes at the
proper time. They are generally ready when they
are exposed from the husk a few inches and have
a fluffy look. It is well to try a few at this stage,
and if they cure well at the stem end when dry
they are all right, but if they do not become fluft'y

at the stem end they have been picked too young.
If the plume looks dark and seedy at the top
when cured, it was too old when picked. Some
varieties, especially those producing very long-

plumes, should be allowed to remain somewhat
longeron the plant than those of the short-plumed

varieties. By trying a few of each variety, the time of
ripening can soon be ascertained. Some varieties are
pulled from the husk in the field; others have to be
hauled to husking benches, where the husk or sheath is

removed. Some planters husk them like corn ; others
use a knife set in such a way as to split the husk with-
out injuring the plume. When the husk has been split,
a quick jerk or strike on the table will extract the
plume. The plumes are then taken to the drying ground
and evenly spread in long rows. This ground should be
made smooth and free from any trash that is liable to
adhere to the plumes. Clean stubble ground is the best.
The plumes are left on the ground three days and two
nights to cure, and are turned and shaken once each
day. They are next packed away as broadly and smoothly
as possible on shelves in a dry building, where they
should lie ten days or two weeks, or until the stems are
thoroughly dried, at which time they are ready for
market. They are packed in two grades: thefii-st-class,

having plumes 20 inches long and over, clear of stem
(sometimes as long as 45 inches), is packed in cases that
measure three-quarters of a ton and contain 3,000 plumes

;

second class stock is packed in cases of the same size,

the plumes being 17 to 20 inches long clear of stem, and
6,000 In each case. If shipping by express, the writer
uses bales of about 2,000 plumes, covered with canvas or
burlap and some light strips of wood at the corners. If

the plumes are packed smoothly and evenly they will
withstand heavy pressure. Careful all-round cultivation
is necessary to produce good plumes. About three-quar-
ters of a million plumes are grown at Santa Barbara at
the present time.
The best market at present is London, the next Ham-

burg. Berlin, Denmark, New York and Philadelphia
take a few. Pampas plumes are colored in London. In
America the pure white plumes give the best satisfaction.

Joseph Sexton.

GYNCRA (name refers to the tailed stigmas). Com-
pdsitce. Twenty or more herbs (rarely somewhat
shrubby) of tropical Asia, Africa and Australia. Lvs.
alternate, entire or lobed, numerous; heads discoid, the
florets commonly all fertile, not very showy. The Gy-
nuras are attractive glasshouse herbs, usually requiring
a moderately high temperature. Genus allied to Senecio
and Cineraria.

aurantiaca, DC. Velvet Plant. Stout and branchy,
2-3 ft., with almost succulent stems, densely clothed
with violet or purple hairs: lvs. large and soft, ovate,
jagged-toothed, hairy, short petioled or the upper ones
clasping, overlaid with iridescent purple: heads in a
terminal cluster, yellow or orange. Java. I.H. 28:430.

—

One of the handsomest of recent foliage plants. In
winter it may be grown in the conservatory or warm-
house, but in the summer it may be bedded out in a
warm and protected place. It gi-ows rapidly, and makes
a most satisfactory display of colored leafage. It is

readily propagated by cuttings in the house, as gerani-
ums are.

Otlier species, but not known to be in the Amer. trade, are:

G. auriculata, Cass. (G-. ovalis, DC. Cacalia ovalis, Ker.).

^\.,/; ,f>Cii^?'^^„,^

1011. Gypsophila muralis.
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Only slightly villous; Ivs. oval, entire or repand, green both
sides: fls. yellow, fragrant. China. B.R. 2:101.— G. bicolor,

DC., 2-3 ft., of looser growth than the ahove, glabrous: Ivs.

lance-ovate, somewhat downy, short-petioled, deep-toothed or
pinnatifid, gi-een above and purple beneath; fls orange. Mo-
luccas. B. M. 5123.— (r. ovaCis, DC.=G. auriciilata.- G. sar-

mentosa, DG. Climbing, with purple glabrous stems ; Ivs. nar-
row, ovate to lanceolate, acuminate petioled, remotely small-

toothed, green and purple-ribbed. Warmhouse plant from
Malayan Is. B.M. 7244. L. H. B.

GYPS6PHILA (gypsum-loving, because it likes cal-

careous soils).

herbs, bearin;
Carifophylldcete. European and Asian
a profusion of small fls., and useful for
mist-like effects iu mixed borders and
as trimming in bouquets. There are
perhaps 60 species. Sepals 5, united
below, but the calyx naked at the base
(not bracted, as iu some related gen-
era) : petals 5, clawed, very small, usu-
ally white: styles 2: pod 4-valved: Ivs.

small, entire, opposite. Very branchy
or spreading, slender herbs, with scant
foliage when in bloom. Of easiest cul-

ture, in open, rather dry places. They
are desirable for rockwork. They make
an excellent effect as flUiug amongst
shrubbery; also good for covering un-
kempt places with a mass of delicate

bloom. Hardy.

A. Plant annual,

1012. Gypsophlla murilis, Linn. Fig. 1011. Very dif-

elegans. fuse and branchy, mostly with shorter

Natural size. joints than O. elegans, of finer appear-
ance : Ivs. linear, spurry like : fls.

small, rosy; 1-lK ft. Eu.—Makes a dense little mound
when well grown.

Slegans, Bieb. Pig. 1012. Repeatedly forked-branched,
glabrous: Ivs. sessile, the uppermost linear, the lower
oblong or spatulate: fls. white or sometimes [G, rosea,
Hort.) rosy; 1 ft. Caucasus.—Much cult., andhandsome.

AA. Plant perennial.

B. Lvs. short, spatulate : plant pubescent.

cerastioidea, D.Don. Low, densely pubescent ; lvs.

pubescent, the radical ones long-petioled, the others
spatulate or obovate, obtuse or nearly so: fls. large (of-

ten 73 in. across),white or lilac, pink-veined. Himalayas.

B.M. 6699. Gn. 47, p. 422. -Of creeping habit; excellent
for rockwork.

BB. Lvs. long : pilant glabrous or nearly so.

paniculata, Linn. Baby's Breath. Pig. 1013. Dif-

fuse and rather tall-growing (2-.3 ft.), forking: lvs. lin-

ear-lanceolate, the largest 3 in. long, but becoming
smaller towards the inflorescence, sharp-pointed: fls.

white, very numerous : pedicels 2-3 times as long as the

calyx. Eu. —A very popular plant, especially for use in

the trimming of bouquets. A most graceful subject.

Stems stiff and wiry, therefore excellent for cutting. A
picture of its use in
floral arrangement "will

be found in A.F. 6:340.

acutii61ia, Fisch. Very
like the last, but the
plant greener, the lvs.

narrower (indistinctly 3-

nerved) and the pedicels
scarcely longer than the
calyx. Caucasus. — G.
paniculata seems some-
times to be cult, under
this name.

StSveni, Fisch.
(
G.

glaiica, Hort.). Lower
than G. paniculata, glau-
cous-green : lvs. linear-

lanceolate and carinate,
mostly radical; fls.

rather larger, white, the
panicles smaller than
those of G. paniculata;
petals shorter than the
calyx. Caucasus.

rdpens, Linn. Stems
trailing or prostrate,
ascending at the ends,
not glaucous : lvs. lin-

ear, sharp-pointed, gla-

brous : fls. rather large,

white or rose, the petals
about twice longer than
the sepals and the pedicels usually much longer. Alps
and Pyrenees. B.M. 1448.— Best adapted to the rock-
ery. L. H. B.

1013. Gypsophlla paniculata.
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HABENAKIA (Greek, a rein or strap; referring to

the shape of parts of the flower). Orehidticew, tribe

Ophrijdem. Rein Orchis. Terrestrial leafy herbs, re-

sembling orchis in habit : tubers usually undivided,
rarely lobed : fls. in terminal racemes or spikes, rarely
solitary; sepals subequal, free or cohering at base,
erect or spreading; petals usually smaller, often 2-lobed;

lip spreading or drooping, long- or short-spurred at

base, its blade entire or 3-5-fid; column very short, ses-

sile ; rostellum usually 1-toothed or lobed
;

glands
naked; anther cells parallel or divergent: capsule ovoid
or oblong, erect. The lateral lobes are sometimes
fringed, giving the flower a graceful appearance. Spe-
cies about 400, very widely distributed in temperate and
tropical regions.
Few species of Habenaria are of much horticultural

importance, especially in this country. Some of the ex-

otic kinds enjoy some favor as stove plants in England,
while there are a number of hardy North American spe-
cies which can be recommended for outdoor cultivation
in boggy places. H. Susaniiae, carnea, militaris and

1014. Habenaria carnea.

other East Indian species are best grown in a moder-
ately warm house, needing good light and a fair amount
of water. It is recommended to repot them after the
resting season in a compost of peat, moss, loam and
crock dust, with the tuber resting upon the crocked up
bottom of the pot and the growing point just beneath the
soil. They should then be given a good supply of water

until after flowering. These Habenarias are much like
Bletia in their requirements.
The most popular species at present seem to be H.

ciliaris, fimhriata and psycodes, but these give a very
imperfect conception of the beauties of the genus, al-

though in the opinion of the writer, S. ciliaris is the
showiest orchid in temperate North America. The na-
tive species are procurable through collectors and
dealers in native plants; foreign species through Dutch
bulb growers; and IT. radiata through dealers in Japa-
nese plants.

Index of species described below:

bifolia, 29. Elwesii, 18. nivea, 13.

blephariglottis, 15. fimbriata, 4. obtusata. 27.

Bonatea, 19. gigantea, 17. odoratissima, 2.

bracteata, 24. gracilis, 33. orbicnlata, 28.

carnea, 6. Hookeriana. 30. peramcena, 3.

ehlorantha, 20. Hookerii, 30. psycodes, 5.

ciliaris. 8. hyperborea, 31. pusilla, 11.

cinnabarina, 10. Integra, 7. radiata. 21.
conopea, 1. lacera, 23. rhodocheila, 12.
eonopsea, 1 leucophasa, 22. Susannas, 17.

eristata, 9. lencostachys, 14. tridentata, 25.

dilatata. 35. longecalcarata, 16. Unalasclicensis, 34.
elegans, 32. militaris, 11. virescens. 26.

A. Fls. purple: lip S-parted : stems leafy.

B. Segments of lip entire : bracts nearly - equaling tJie

flowers.

1. con6psea, Benth. (Gymnadenia condpsea, R.Br.
G, condpea, French authors). Deadman's Fingers.
Fls. violet-purple to flesh -colored, rarely white, fragrant,
medium-sized; spur longer than ovary, sometimes twice
as long. June, July. Europe, N. Asia. — There is an if.

fonopsea of Reichenbach dating from 1854, whereas
Bentham's dates only from 1880.

2. odoratissima, Franch. (Gymnadenia odoratissima,
A. Rich.). Fls. intensely red-purple, aromatic, only half
as large as in the preceding; spur shorter than ovary.
May, June. Europe.

BB. Segments of Up toothed.

3. peramoena, Gray. Rather tall: fls. large and showy,
violet-purple ; middle segment of lip 2-lobed. July,
Aug. N. J. to Va. and 111. B.B. 1:466.

EBB. Segments of lip deeply and copiously fringed.

4. JimbriMa, R. Br. Pis. lilac, rarely white, fragrant;
petals laterally toothed. Summer. New Brunswick to
Mich, and Mts. of N. C. A.G. 12:152. G.F. 10:483.
B.B. 1:466.

5. psycddes, Gray. Three ft. or less high: fls. many,
crowded, much smaller than in fimbriata, lilac, rarely
white, fragrant. July, Aug. Newfoundland to Minn,
and high mountains of N. C. B.B. 1:466.

AA. Fls. pink throughout: Ivs. all radical.

6. carnea, N. E. Brown. Fig. 1014. Lvs. dull green,
spotted with white : fls. few, loosely clustered, light
pink, fading nearly white; lip large ; spur over 2 in.

long. Penang. G.C. III. 10:729. Gn. 47:1005. G.M.
36:642. G.F. 4:487. J.H. III. 33:319. R.B. 21:44.-
This species, one of the most beautiful of the genus,
is apparently not yet in American trade.

AAA. Fls. orange.

B. Color orange-yelloiv throughout.

C. Lip nearly or quite entire.

7. Integra, Spreng. Two ft. or less high, leafy: fls.

small, crowded. July. N. J. to La., near the coast.

B.B. 1:463.

CC. Lip fringed or lacerate.

8. ciliS,ris, R. Br. Yellow Fringed Orchis. Fig.

1015. Fls. crowded, brilliant orange; petals fringed at

apex; spur about twice as long as lip; lip long-fringed.

Aug. Eastern U. S. B.M. 1668. B.B. 1:464.-A strik-

ing species.

(706)
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9. oristata, R. Br. Smaller: fls. much smaller; petals

merely toothed ; spur little exceeding the lip. July.

N. J. to La. near the coast. B.B. l:46i.

BB. Color cinnabar-orange, tJte sepals red-spotted

outside.

10. oinnabarlna, Rolfe. Small : stem leafy : lip 3

lohed; spur straight, nearly equaling ovary. Madagas-
car. —Not in Amer. trade.

AAAA. Us. irith green sepals and
petals: Up hi'illlantUj colored.

11. militiris, Reichb. f. (R. pu-
sllla, Reichb. f

.
) . Bluish glaucous

:

fls.numerous; lip scarlet,tritid,mid-
lobe bifid ; spur long and very slen-

der, greenish white. Cochin China.
R.H. 1888:396. J.H. III. 33:53. G.
M. 36:436.-The author says of this

fine plant: "No English soldier can
boast a jacket of a deeper scarlet

than the lip of our plant." Not in

Amer. trade.

12. rhodochella, Hance. Nearly
related to militaris, but fls. fewer
and subcorymbose; petals almost
helmet-shaped ; lip varying from
deep rose-pink to cinnabar and
madder; spur dull yellow. China,
B.M. 7571.—Not in Amer. trade.

AAA.AA. Fls. white to green or
greenish yellow.

B. Color pure white.

c. Lip entire.

13. nivea, Spreng. Lvs., except
1 or 2 lowest, braetrlike : fls. nu-
merous, loosely clustered, small;
spur very slender. Summer. Del.
to Ala. B.B. 1:4G2.

14. leucdstachys, Wats. Usually
tall and stout : lvs. several : fls.

many, rather large. Idaho to Ariz.,
Calif, and Oreg. Mn. 6:81. -Nearly
related to S. dilatata, but distin-
guished by its spur greatly exceed-
ing the sepals.

cc. Zip fringed.

15. blepharigl6ttis, Poir. Fls.
much as in ciliaris, but somewhat
smaller

;
petals slightly erose at

apex; spur about 3 times as long as
lip. .Tuly. Newfoundland to N. C.
and Minn. B.B. 1:465. Mu. 8: 113. -One of our finest
natives.

ccc. Lip 3-parted.

16. longecalcar&ta, A. Rich. Lvs. all radical: fls. 1-3,

large, long-stalked ; middle lobe of lip narrow, lateral
ones broader, unevenly fringed; spur twice as long as
ovary, with pedicel. July, Aug. India. B.M. 7228. — Not
in Amer. trade.

17. Suaannae, R. Br. (S. gigantea, Don). Stem tall,

stout, leafy: fls. 3-5, very large, fragrant ; broad, fan-
shaped side lobes of lip deeply fringed; midlobe tongue-
shaped, entire; spur more than twice as long as ovary
and pedicel. India. Malaya, China. B.M. 3374. G.C. III.

16:279. J.H. III. 29:226. -This and the preceding are
among the largest-fld. and showiest Habenarias. Not in
Amer. trade.

BB. Color partly or tvholly green, or greenish yelloio.

c. Lip deeply 0-lohed or 3-parted.

D. Petals cleft or parted into 2 lobes or segments.

18. filwesli, Hook. Erect, leafy : fls. few, large,
greenish yellow; petals cleft almost to base into long,
slender, sickle-shaped, hairy segments; lip smooth, the
segments long and slender. India. B.M. 7478.—A re-

markable species.

19. Bonatea, Reichb. f. (Bonhtea specidsa, Willd.).
Stout, leafy: fls. rather large, light green and white

;

1015. Habenaria
ciliaris, or Yellow
Fringred Orchid.

CX M.)

lobes of lip, especially central one, tubular towards
base. S.Afr. G. C. III. 17: 743. -Cult, like i>iso grandi-
flora,

DD. Petals not cleft or parted.

E. Spur sac-shaped : lobes of lip entire.

20. chlordntha, Spreng. Lvs. clasping : fls. not ex-

ceeding bracts, greenish. Mascarene Islands.

EE. Spur long and slender.

F. Middle lobe of lip eyitire, the others fringed.

21. radii.ta, Spreng. Petals exceeding sepals ; spur
greenish white, about equaling the ovary. Aug., Sept.
Japan.

FF. All lobes of lip deeply fringed.

22. leucophaea, Gray. Four ft. high or less: fls. large,
whitish or greenish, fragrant

;
petals erose ; spur ex-

ceeding ovary. July. N. Y. to Minn, and Ark. B.B.
1:465.

23. lAcera, R. Br. Ragged Orchis. Smaller : fls.

greenish yellow; spur not equaling ovary. June, July.
Nova Scotia to Ga. and Mo. B.B. 1:465.

CC. Lip merely toothed or slightly lobed : fls. incon^
spicnous.

D. Fls. much shorter than the conspicuous bracts

:

spur sac-shaped, short.

24. hracteita, R. Br. Fls. greenish; spur often white.
Summer. Northeastern U. S. to B. C, Eu. B.B. 1:463.

DD. Fls. nearly equaling or exceeding bracts ; spur
long and slender.

E. Lvs. 1-2 near base of stem.

25. tridentita, Hook. Fls. greenish, loosely clustered;
lip wide at apex, 3-toothed ; spur incurved. July, Aug.
Newfoundland to Minn., Fla. and La. A.G. 12:153.

B.B. 1:463.

EE. Lvs. S or more.

26. virfiscens, Spreng. Leafy: fls. greenish; lip only
slightly exceeding petals, with 2 lateral teeth and a
nearly basal wart. July. Range of preceding. B.B.
1:464.

COO. Lip entire: fls. iticonspicuotts

.

D. Large lvs. all basal.

E. Leaf solitary.

27. ohtusata, Richards. Spike loosely-fld. : fls. j'ellow-

green; lip deflexed; spur about equaling lip. Summer.
Across B. Amer., south to N. Y. and Col. B.B. 1:461.

EE. Leaves 2.

F. Spur much exceeding ovary.

28. orbicul^ta, Torr. Lvs. orbicular, lying: on the
ground : fls. numerous, loosely clustered, greenish ; lip

white, obtuse. July, Aug. Across B. Amer. and Minn,
to mountains of N. C. B.B. 1:461.

29. biJdlia, R. Br. Buttekflt Orchis. Lvs. oblong:
fls. white, with tips of spur and lip greenish, fragrant in.

the evening. May, June. Eu.

FP. Sptir about equaling ovary.

30. Hookeriana, Gray (H. ffookeri, Lindl.). Lvs.
oval, obovate or orbicular : fls. greenish j-ellow ; lip

acute. Summer. Nova Scotia to N. J. and Iowa. B.B.
1:461.

DD. Large lvs. several above the base.

E. Spike commonly dense.

31. hyperborea, R. Br. Fls. greenish
;

petals, obtuse
lip and slender spur all about equally long. Summer.
Northern U. S. to Nova Scotia and Alaska. B.B. 1:462.

31. Slegans, Boland. Large lvs. all on lower part of

stem: fls. numerous, small, greenish ; sepals 1-nerved,

all alike; spur filiform. Vancouver Island to Calif.

EE. Spike commonly loose.

F. Spur short, sac-shaped.

33. gracilis, S. Wats. Three ft. high or less : spike

long, many-fld. : fls. greenish ; spur about equaling lip

and sepals. Ore. and Wash.
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FF. Spur not sae-sli

34. TJnalasclic^nsis, Wats. Pis. white or greenish
;

sepals, petals and lip about equal ; spur slender, barely
to nearly twice longer than lip. Summer. Unalaska to

Calif, and Utah. —Near M. elegans, hut more slender,
with a longer and more open spike. It is referred by
some to the genus Herminium.

35. dilatS.ta, Gray. Pis. greenish white; lip widened
or even auricled at base ; spur about as long, incurved.
Summer. Cooler parts of N. Amer. A. C4. 12:153. B.B.
1:462.—More slender and narrower-leaved than S.
hyperborea. t. H. Kearney, Jb.

HABEBLflA (after a professor of botany at Pesth,
who died in 1831). Gesnerdcece. This includes a dainty
little hardy herbaceous perennial plant, which is tufted
and bears in spring a few scapes 4-6 in. high, with 2-5

nodding, violet-colored, 5-lobed, tubular fls., each about
1 in. long and 1 in. across. Only 1 species is known,
and it is found wild only in a few miles of a single val-

ley in Thrace, where it abounds on the southern slope of
the Balkans on shaded schistose rocks. Only 4 species
of Gesneracese are found wild in Europe, and 3 of them
are said to be confined each to one spot. The allied

genus Ramondia has the same habit and is equally de-
sirable. The corolla of Haberlea has a conspicuous
tube, which is thrust out of the calyx nearly % in., and
5 lobes, 2 of which are much smaller than the others,
while in Ramondia the flower seems to be wheel-shaped,
with 5 equal petals, because the corolla tube is very
short and inconspicuous and the lobes deeply cut.

Haberlea has 4 included didynamous stamens and a
bell-shaped calyx. Ramondia has exserted, equal sta-

mens and a wheel-shaped calyx. Haberlea was int. to

cult, about 1881 by Leichtlin, and few, if any, of our
skilled amateurs know the plant. It is not advertised in

America. Por culture, see Ramondia,
Bhodop^nsis, Priv. Clothed everywhere with soft,

spreading hairs, except the corolla; Ivs. 2-3 in. long,

obovate- or ovate-oblong, obtuse, coarsely crenate, thick,

leathery, few-nerved : calyx 5-cleft; corolla pale lilac.

B.M. 6651. ^ff^ M.

HABEANTHTJS. Included in Hi2:)peastrum.

HABROTHAMNUS is all referred to Oestrum. R.
fascic/itlatus=C. fasciculatuni ; K. elegans and K. coc-

cinexis elegans=C. elegans; H. I^eweUi^C. JS'exoelli.

HACKBEKRY. Celtls occidentalis.

HACKMATACK, or TAMARACK. Larix Americana.

HffiMANTHUS (blood flou-er). Amarylliditcere.
Blood Lily. Between 30 and 40 African bulbous plants,

of which the greater part are natives of the Cape re-

gion. Pis. showy, often numerous, in umbels
;
perianth

straight and erect, with a short, cylindrical tube ; seg-
ments longer than the tube, narrow, equal; stamens 6,

inserted in the throat of the perianth, usually exserted,
the anthers versatile; style filiform and erect, on a 3-

loculed ovary: fr. berry-like, indehiscent. The fls. are
red or white, on a solid scape, which is little, if any,
longer than the cluster of root-lvs.: they lack the
corona of many amaryllidaceous plants. Monogr. by
Baker in AmaryllidcEB, 1888 ; but the S. African species
are revised by him more recently in Flora Capensis,
vol. 6. See, also, Flora Trop. Africa, vol. 7.

Hsemauthuses, like most Cape bulbs, are summer- and
autumn-flowering ; or, when started indoors or in

frames, blooming in spring or early summer. The fls.

often precede the Ivs. The foliage is usually large and
luxuriant, and the scape is often handsomely colored.

The fls. are sometimes as much as 2 in. across, and pro-
duced in great ball-like heads nearly or quite a foot
through. Yet the species are essentially curiosities in
this countrj^. The culture given Nerine suits them well.

Their season of growth is usually not more than three
or four months, and the remainder of the year they may
be laid away in the pots. When growing, give plenty of
rather weak liquid manure, keep in an intermediate or
warm house, and when in bloom keep them somewhat
cooler. Avoid overpotting. Prop, by offsets, which usu-

ally form freely; and until they do form, the bulbs will
probably not need repotting. Separate the offsets when
growth is beginning. In this country they are some-
times flowered in pots plunged in a warm, protected
border, blooming in summer and fall. For If. toxica-
rius, see Bnphane disticha.

A. Leaves thin or membranaceous

,

B. Spathes and perianth segments spreading.

multiflorus, Martyn {N. tenuifllirus, Herb. S. Kdl-
breyeri, Baker). Bulb globose, 3 in. or less in diam.

:

Ivs, 3^ on a short, separate stem, the petiole short and
sheathing, the oblong blade 6-12 in. long, with 6-8 veins
each side of the midrib: scape straight, 1-3 ft. high,
greener red-spotted: umbel often C in. in diam., con-
taining 30-100 fls., which are usually blood-red, with
linear 3-nerved segments twice or more as long as the
tube ; red filaments long-exserted, bearing prominent
yellow anthers. Trop. Africa. Variable. B.M. 961,
1995, 3870. L.B.C. 10:912; 20:1948 (erroneously as B.
puniceus). F.S. 1:58; 23:2377. I.H. 26:354. Var. SU-
perbus, Hort., is an improved brilliant-colored form.

Kdtherinse, Baker. Bulb globose, 2-3 in. in diam.:
Ivs. 3-5, on a short, separate stem, appearing with the
fls., with a short, spotted petiole, the blade oblong, 9-14
in. long and 4-6 in. broad, the lateral veins 8-10: pedun-
cle 1 ft. tall, spotted toward the base: umbel sometimes
9 in. in diam., densely many-fld.: fls. bright red, 2-2%
in. long, the lanceolate reflexing segments little longer
than the cylindrical tube ; red filaments exserted. S.
Afr. B.M. 6778.—Name spelled both Katherince and
Katharine, even by Baker ; but the former spelling is

the original. In cult, the Ivs. become "about 3 ft. in
length and of a bright pale green color— apple-green, as
it is usually called— and the venation is more strongly
marked than is usual in K. m^fltiflorus, H. cinnabari'
nus and other allied kinds.'' Burbidge, Gn. 49, p. 160,
with figure.

Lindeni, N. B. Brown. Lvs. 6-8, in 2 ranks, arising
from a thick, solid rootstock, nearly or quite evergreen;
petioles long, winged; blade 10-12 in. long and 3-5 in.

wide, long-ovate, lanceolate or ovate-oblong, acute, the
base rounded or subcordate, with a longitudinal fold
either side of the midrib: scape 1% ft. tall, arising from
the side of the lvs., flattened on one side, more or less
spotted: umbel globular, 6-8 in. in diameter, with 100
or more scarlet fls. opening in succession: fls. 2 in.

across, the tube % in. long, the lobes longer and linear-

lanceolate and acute. Congo. G.C. III. 8:437; 13:483.
I.H.37:112; 40:172,Pig.l; 41,p.l8. Gt.46,p.217. G.M.
36:220. J.H. III. 28:73.-Haudsome.

BB. Spathes and perianth segments erect or ascending.

puniceus, Linn. Bulb nearly globular, 2-3 in. in di-

ameter: lvs. 2-4, from the bulb, the petiole one-half the
length of the blade, the blade 6-12 in. long and 2-4 in.

broad, oblong, strongly undulated, the main veins about
6 on each side the rib: scape 6-15 in. tall, spotted; um-
bel globose and dense, 3-4 in. in diameter, bearing many
scentless, pale scarlet, yellowish red or rarely white fls.

1 in. long: perianth tube cylindrical, shorter than the
lanceolate 3-nerved segments : filaments red, 1 in. long.
S. Africa. B.M. 1315.

AA. Xifs. thick and fleshy.

B. Bracts and fls. white.

^Ihiflos, Jaoq. Bulb or tuber compressed sidewise,
with thick, 2-ranged scales: lvs. 2-4, appearing with the
fls., nearly erect, obtuse, 6-8 in. long and nearly half as
broad, narrowed to the base, green and glabrous, but
ciliate on the edges : scape less than 1 ft. tall, pale green,
bearing a dense, globular umbel 2 in. in diameter: fls.

'I in long, the linear segments much exceeding the tube.
S.Africa. B. M. 1239. L. B. C. 7:602. Var. pubSscens,
Baker, has lvs. hairy above. L.B.C. 8:702. B.R.5:382.
II. Cldrket, Hort., is a hybrid of this species and C.
coccineus.

BB. Bracts and fls. red.

coccineus, Linn. Bulb compressed sidewise, 3 in. in

diam., the scales many, thick, 2-ranged: lvs. 2, suberect.
Ungulate, reaching 2 ft. long and 8 in. broad, narrowed
to the base, green and glabroiis, not ciliate: scape 6-10
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in. tall, compressed, mottled : bracts large and thick,

ascending and forming a cup, in which the red fls. are

borne: lis. 1 in. long, with linear segments and a short

tube. S.Africa. B.M. 1075. L.B.Cr3:240. Var. coarc-

tatus, Baker, has smaller Ivs. and shorter bracts. B.R.
3: 181. -Odd plants.

tigrinus, Jacq. Lvs. ciliate on the margins, 1 ft. or

less long, spotted on the lower part of the back; scape
6 in., red-spotted: umbel dense, 2 in. or less in diam.:
bracts shorter than in the last (not over 2 in. long),

bright red : fls. 1 in. or less long, with very short tube.

S. Africa. B.BI. 1705. L. H. B.

HSIMAEIA (Greek, referring to the blood-red under
surface of the lvs.). OrcJtiddcew. A genus of 4 species
of terrestrial orchids, known to the trade chieliy as
Goodyera. They are really dwarf stove foliage plants,

and are to be cult, like Ancectochilus. In Htemaria the
lower lip is swelled above its base into a wide claw and
is provided with a pouch-like sac at base, and a blade of
2 divergent lobes ; in Goodyera the blade of the lip is

small and not clawed Both genera belong to a large
group in which the lip either has no spur or sac, or if

the latter is present, it is included between the sepals

;

while in Ancectochilus the Up has a prominent sac or
spur projecting between the lateral sepals.
The leaves of IT, discoJor are green above and red be-

low. It is, however, not nearly so brilliant as Hamaria
JDawsoniana, which has the same red color beneath, and
is beautifully netted above with red or yellow. In both
species a dozen or more small fls., chiefly white, are
borne on a densely hairy scape. Alfred Kehder writes
that these plants seem much easier to cultivate than
Anoectochilus. He has succeeded in growing Ancecto-
chilus only under hand glasses, but has grown Hssma-
ria without a hand glass in large, shallow pans, with
the rhizomes creeping in sphagnum.

A. Jjvs. not netfed-veined a'bove.

discolor, Lindl. {Goodi/era discolor, Ker. ). Blade of
lvs. oblong, 3 in. long. % in.wide. China (Brazil, accord-
ing to Loddiges). L. B.C. 2:148. B.M. 205. B.B. 4:271.
—John Saul's plants had white longitudinal markings.

AA. I/vs. brillianUy netted-veined above.

Dawsoniina, ((?. Ddwsonil, Boxall. Ancectoclillus
Dau'sonianus, Low). Blade of lvs. elliptic, 3 in. long,
IMin. wide. Burma, Philippines. B. M. 74SG (veins of
2 lvs. blood-red; of the other almost wholly yellow).—
John Saul says "golden purple" veins.

H. Hasselbring.
HAIEBELL or HAREBELL. Campanula rotundi-

folia.

HAKEA (after Baron von Hake, German friend of
botany). Proteilcece. A genus of Australian shrubs,
slightly cult, indoors abroad and outdoors in S. Calif.

The genus is too polymorphous and unimportant to be
described at length here. Ninety-flve species are fully
described in English, with an elaborate key in Flora
Australiensia 5:489 (1870).

a. Length of lvs. 1-2 inches.

pugioniS6rmis, Cav. Height usually 2^, rarely 8 ft.

:

lvs. all entire, terete, smooth, rigid, 1-2 in. long: fis.

few, in axillary, sessile clusters. L.B.C. 4:353.—
Franeeschi says it is an odd plant, which at a dis-
tance looks like a pine and has whitish fls.

1016. Halesia tetraptera (X%).

AA. Length of lvs. 4S in.

B. Nerves many.
mnltilineata, Meissn. Tree or tall shrub : lvs. flat,

6-8 in. long, with many very fine nerves : fls. pink, in

an oblong racemewhich is 1-3 in. long. G.C. III. 19:85.
— Int. in 1899 by Mrs. T. B. Shepherd, who says that
there are 5 or more racemes in a bunch.

BB. Nerves few, IS.
C. Fls. red, in globular heads.

laurina, E. Br. Tall shrub, attaining 10 ft.: lvs. 4-G
in. long, 3- or 5-nerved,
often sickle-shaped, on
long petioles : fls. in a
globular head, 13^-2 in.

thick, from which the
numerous showy white
stigmas project 1 in. or
more in every direction.

Blooms in the Califor-

nian winter. B.M. 7127.

G.C. II. 23: 149. -Called
Sea Urchin on the Ri-
viera.

cc. Fls. pink, in long
racemes.

uliclna, R. Br. Lvs.
usually linear-lanceolate
or linear, pungent, 4-8
in. long, prominently 1-

3-nerved beneath : peri-

anth and pedicels gla-

brous : fr. rarely above }4
in. long, with a shoi't,

straight beak. — The foli-

age resembles the Euro-
pean furze. y\[_ jj,

HALfiSIA (Stephen
Hale, 1077-1761, author
of a famous work on
"Vegetable Statics").
S y n. , Mohrodendron

.

Styraccicece. Silver
Bell. Snowdrop Tree.
The common Snowdrop
Tree (H. tetraptera) is a
fine, hardy, small-sized
tree, which is covered
with a bewildering,
cloudy mass of small,

snowy white flowers,
borne about the middle
of May, before the foli-

age of the tree appears.
The genus has only 4
species, and is exclu-

sively North American,
if we place the Japanese
H. hispida in the genus
Pterostyrax by reason of

the subterminal inflorescence and smaller and fleshier

fruit. Small trees and shrubs, more or less stellate pu-
bescent: lvs. rather large, membranous, ovate-oblong,
acuminate, more or less denticulate, slender-petioled,

deciduous, light green: inflorescence lateral: fls. snow-
white, bell-shaped, drooping, on slender pedicels, in

fascicles or short racemes along the whole length
of the branches, borne in the axils of lvs. of the
preceding year ; calyx obconieal, slightly 4-8-

toothed, adnate to the 3^-celled ovary; corolla bell-

shaped, epigynous, 4-5 cleft or parted
nearly to the base; stamens 8-lC : ovary
2-4-celled, 4 ovules in each cell: fr. a
drupe, dry, oblong, longitudinally 2-4-

winged, tipped with the style and minute
calyx teeth.
The common Snowdrop Tree, JT, tetrap-

tera, is found in woods and along streams,
but thrives in almost any good soil.

Its habit is round-headed, Irregular and
somewhat pendulous, rather light and twiggy. It is

adapted to shrubberies and lawns in almost any position,

but prefers a somewhat sheltered place and a well-

drained, rich soil. It is easily transplanted. It often
grows in bush form, but may be grown as a tree when
cut to one shoot and given ample room. The flowers

1017. Halesia tetraptera,
var. Meehani.
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are rather short-lived, except in rar. Meeliani. Prop,
most commonly by layers, also by root-cuttings in spring
and autunm; and by seeds, which should be kept con-
stantly moist, as they rarely germinate until the second
year if allowed to dry. JJ. dipfera is hardy as far north
as Philadelphia, but of doubtful hardiness farther north,
though it may become acclimatized. Thrives best in a
cool, deep loam. Prop, by seeds, which should never be
allowed to dry, and by grafting on JI. tetrcrptera.

tetrAptera, Linn. Fig. 1016. A small tree or shrub
8°-10°, whose lis. resemble those of a snowdrop. Lvs.
ovate or ovate-oblong, finely serrate, dark green and
glabrous above, pale green and stellate-pubescent be-
low, 2-4 in. long: lis. in lateral clusters of 2-4 ; co-

rolla 4-lobed, 1 in. long: ovary 4-celled: drupe ellip-

soidal, longitudinally 4-winged, 1-13^ in. long. Va. S.

and W. B.M. 910. Mn. 5, p. 194. S.S. 6:257. Gng.
2:247. A.G. 14:211; 18:438. M.D.G. 1899:352-3. Var.
MeShani, Sargent (if. jl/ce/iani, Hort.). Pig. 1017. Habit
wholly unlike that of the type, round, bushy and more
upright, from a distance looking like an apple tree, 12

ft. high. Has thicker, rugose, dark green lvs., on young
plants glandular serrate, and smaller, more numerous
fls with short calyx-tubes and cup-shaped corollas, with-
out the narrow base. Seems barren, but is not a hy-
brid. Growth smaller. G.P. 5:5.35. Gng. 2:247.

diptera, Ellis. A small tree or shrub from the South
not easily distinguished from N, tefraptera. The lvs.

are larger, ovate, green on both sides, coarsely serrate
and downy: fls. white, on long pedicels, in racemes of
2-4, more showy than those of JI. tetrapfera ; petals 4,

nearly distinct, 1 in. long : ovary 3-celled : drupe with
2 large opposite "wings and 2 obsolete. Early June.
S.S. 6:2.59. — Plant not so large as of M. tetraptera

:

lvs. larger and fls. more showy.

S. corymbbsa, Nich.=Pterostyras coi'jTnbos.i.—if. Mspida,
Mast.=Pterostyrax hispida.

—

H. parvifldra, Miehx. Much like
H. tetraptera, but shrubby, with smaller fls. and 2-winged fr,

Ga. and Fla. j^. Phelps Wysian.

HALIMODfiNDEON (Greek, salt tree ; referring to

the maritime habit of the plant). Leguminbsa, A
genus whose sole representative is a hardy deciduous
shrub 4-10 ft. high, growing in the dry, barren salt-

flelds of Siberia. It is characterized by the small, equally
pinnate lvs. ending in sharp, stinging spines, and com-
posed of 1-2 pairs of clean Ifts., and by the rather large
rose-purplish fls., in 2-3-fld. lateral fascicles from the
old nodes at the base of the summer shoots, appearing
from May-July. The branches are whitish and prickly,

with small petiolar spines. In cultivation the shrub
is very hardy, enduring both drought and cold, and,
while it thrives in sandy soils, it succeeds, also, in

saline or alkaline. The rosy fls. and the airiness of
the fine lvs. make it very ornamental. It is propagated
by seeds, layers and cuttings, or may be grafted upon
the common Laburnum, upon Caragana arbcrescens,
or Colutea arboresce^is.

argfinteum, Fisch. Salt Tree. Lvs compound; Ifts.

spatulate or long-oval, mucronate, blue-green, more or

less pubescent: fls. irregular, papilionaceous; calyx
cup-shaped, with 5 short teeth; petals of nearly equal
length; standard orbicular, with the sides turned back-
ward; keel obtuse, straight; stamens diadelphous, un-
equal: ovary stipitate, few-oviiled: style filiform: pod
inflated, ovoid, hard, depressed in the seed-bearing por-
tion, 6-7 in. long; seeds oval, sub-compressed. B.M. 1016.

R.H. 1870:30, as JI. speciosum. j^^ Phelps Wvman.

HALLfiEIA (Albrecht von Haller, 1708-1777, Swiss
physician and naturalist, and professor at Gottingen).
iScrophntarutce(e. About 6 species of shrubs from
Africa and Madagascar, one of which is cult, indoors
abroad and outdoors in S. Calif. H. Iticida, Linn., grows
4-0 ft. high, has opposite, ovate, acuminate, serrate lvs.,

and axillary clusters of about 6 reddish, tubular fls., each
about 1 in. long. The fls. are bulged on one side, with 2

short teeth in one lip and 3 in the other, and sometimes
yellowish at the base. Stamens 4, didynamous, exserted.
B.M. 1744. — Sometimes called African Honeysuckle.

HALOPHtTUM. See ffoplophytiim.

HAMAMfiLIS (Greek, hama, together, and melon,
apple or fruit : fruits and flowers at the same time).
JIamamelidcicem. Witch Hazel. Hardy ornamental
shrubs or small trees, with deciduous, alternate, short-
petioled lvs., yellow fls. in axillary clusters, appearing
late in fall or early in spring, and with capsular fruits.
Valuable on account of their blooming at a time when
hardly any other shrub outdoors is iu flower ; well
adapted for shrubberies ; of compact, bushy habit and
with handsome foliage, turning bright yellow, orange or
purple in fall. It thrives best in somewhat moist, peaty
and sandy soil. The Japanese species likes a more
sunny position than the American, and is less moisture-
loving. Prop, by seeds, which do not germinate until
the second year, or by layers; rarer kinds also by graft-
ing on seedlings of H. Virqiniana in spring in the
greenhouse. Ttiree closely ailied species in eastern N.
Amer., China and .Jap. Lvs. stipulate, crenate-den-
tate: fls. in short-peduncled, nodding, axillary, few-fld.

1018. Witch Hazel, Hamamelis Virginiana.

Showing flowers and fruits. Natural size.

clusters, perfect; calyx 4-parted; petals 4, linear,

crumpled ; stamens 4, very short : fr. a dehiscent,

woody, 2-celled capsule, with 2 shining black seeds.

The seeds are shot out with considerable force. Occa-
sionally writers spell the common name Wych Hazel,

but there seems to be little historical reason for it.

Witch, as used in Witch Hazel and Witch Elm, is prob-

ably allied to weak, referring to a drooping or straggling

habit.

Virginia.na, Linn. Fig. 1018. Shrub or small tree,

attaining 25 ft.: lvs. oblique and cordate at the base,

obovate, coarsely crenate, pubescent on the veins be-

neath, 4-6 in. long; petals bright yellow, K-?i in. long
;

calyx dull brownish yellow inside : fr. surrounded by
the calyx to one-half. Sept., Oct. Canada to Fla., west
to Neb. and Tex. Em. 472. S.S. 5:198. B.M. 6684.

L.B.C. 6:598. A.G. 11:657 and 17:771.

Jap6mca, Sieb. and Zucc. Shrub or small tree, to 30

ft.: lvs. roundish to oblong-ovate or obovate, sinuately

crenate, prominently veined beneath, glabrous or pubes-

cent, 2-4 in. long: petals ?4in. long, yellow; calyx lobes

revolute, purplish or yellow inside: fr. only at the base

surrounded by the calj'x. Feb.-April. Japan. — There
are 2 varieties. Var. arbdrea, Eehd. [E. arhdrea. Mast.).

Lvs. larger, usually more roundish and of firmer tex-

ture: petals golden yellow; calyx deep purple inside:

of more vigorous growth. B.M. 6659. R.H. 1891:472.
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G.C. II. 1:187 and 15:205 and III. 9:247. G.M. 34:94.

Var. Zuccariui^na, Arb. Kew. Lys. smaller and thinner:
petals canary yellow; calyx pale or brownish yellow in-

side. G.P. 4:257. Gn. 17, p. 251. Alfred Rehdek.

HAMfiLIA (Henry Louis Duhamel du Jloneeau,
1700-1782, prominent French botanical author). Huhid-
cece. This genus contains a tender shrub with large

clusters of scarlet-orange fls. much prized in Fla., and
recently urged for northern conservatories under the
name of "Scarlet Bush." About 13 species of tropical

and subtropical American shrubs, glabrous or pubes-
cent: Its. opposite or in whorls of 3-4, petioled, ovate-
oblong, acute at both ends: Hs. in terminal, 2-3-forking
cymes, yellow, reddish or scarlet, with pedicels short
or none; corolla tubular or almost bell-shaped, about
5-ribbed ; limb with 5 short lobes ; stamens 5 : ovary
5-celled: berries small, ovoid, 5-lobed, many-seeded.
Hoffmania is distinguished by its 2-3-celled berry.
Samelia patens, a native of the West Indies and S.

Florida, along the coast, a beautiful and almost unknown
plant, should become a favorite in greenhouse culture.

The Ivs. have a purplish hue at some seasons of the
year, and the fls. are of a bright orange-red color. In
Florida it must surely become a favorite for open-air
planting, as it is there rarely killed down by frost, and
when it is it sprouts up readily from the root, and blooms
the following summer. It is in bloom for many months,
and without doubt could be forced at any season.
With age it becomes a woody shrub, 5-12 ft. in height.
The fls. are succeeded by handsome black berries,

which are retained a long while.

A. Fls. scarlet-orange : herries ovoid, Hack.

pitens, Jacq. Lvs. typically in 3's, rarely 2-5, more
or less villous-pubescent: cymes 2-3-forked, disposed
in a pedunculate, terminal umbel. B.M. 2533.

AA. Fls. orange-yellow: berries globular, purple.

sphserocarpa, Ruiz & Pav. Lvs. in 3's, oblong, hirsute
on both sides : cymes disposed in terminal panicles :

corolla tubular, distinctly 5-cornered: berries hispid.
Woods of Peru. e. n. Eeasonbk and W. M.

HAPLOPAPPUS is A2'l'>papr'~-s.

HAPLOPHYLLUM. See Suta.

HAKBINGEK OP SPRING. Frlgenia bitlbosa.

HARDENBfiKGIA (after Franziska, Countess of Har-
denberg, sister of Baron Huegel, a well known traveler.)
Leyuminbsa. Three Australian twining herbs or sub-
shrubs, with long racemes of small fls., ranging from
white through pink and rosy purple to violet-blue, often
with 1 or 2 green or yellowish spots on the standard.
The genus is told from Keunedyabj' the different habit,

smaller, more numerous, dilnferently colored fls., short
calyx teeth and by the keel, which in the 2 species de-
scribed below is much shorter than the wings. Both are
cult, abroad under glass by those who are skilled in

managing Australian woody plants. The species first

mentioned is cult, outdoors in Calif. ; the second was
once offered by John Saul, of Washington, D. C. These
plants can be trained into bush form. Monograph in
Flora Australiensis 2:246 (18C4).

a. Leaflets solitary : pods flat, with dry pulp inside.

monopliylla, Benth. Lfts. usually 2-3, or even 4 in.

long, obtuse, varying from broadly cordate-ovate to nar-
rowly lanceolate : fls. less than ^ in. long, in 2's or
rarely 3's, as many as 35 in a raceme, and the upper ra-

cemes often forming a terminal panicle : pod flat, with
dry, pithy pulp inside. B.2:84. B.M. 2C3, 21G9. L.B.C.
8:758 and 20:1940. B.R. 11:944 and 16:1336. R.H. 1896,

p. 431. R.B. 22:169. —Has many synonyms. The fls. range
from white through rose and purplish to pure violet,
but are never distinctly blue. Var. alba is cult.

AA. Leaflets 3 or 5 : pod turgid, witliout pitli or pulp.

Comptoni§,na, Benth. Lfts. 3 or 5, and in the latter

case the side ones in 2 opposite pairs, which are not dis-

tant as in other 5-leafleted members of the tribe : fls. in
pairs or clusters of 3^ along the racemes. B.R. 4:298,

22:1862 and 26:60. R.H. 1882, p. 344. J. H. III. 30:361.-
The fls. are said to have the same size, color and struc-
ture as in S. monopliylla, but in cultivation the blue or
violet-blue form has probably been most popular. Var.
Alba is cult.

S. retiisa, Benth., is an anomalous species not cult.

All other names in this genus are synonyms of the 2
species described above. -^^ jj^

HARDHACK. Spircea tomentosa.

HARD HEADS. Centaurea nigra.

HARDY PLANTS. The Avord "hardy " covers many
distinct ideas. It is used to distinguish plants that can
be cultivated outdoors the year round from plants that
must be grown under glass part or all of the year. For
example, in this Cj'clopedia plants are spoken of as
hardy as far north as Washington, D. C, New York,
Boston or Montreal, meaning that the plants are not
killed by the winters at these places. In its widest
sense, "hardy " indicates resistance to all kinds of un-
favorable conditions. Thus, while all the common ge-
raniums are tender plants, one variety may be hardier
than another because it withstands intense heat and
drought and general neglect. In general, however, the
unqualified word "hardy" indicates that the plant is

able to withstand the winter of the given place. See
the articles i?0)-(7er and Landscape Gardening. Smaller
divisions of the subject of Hardy Plants are discussed
under Alpine Gardens (including Rock Gardens) and
Aqtiaties (including Bog Plants).

HAREBELL, Campanula rotundifolia.

HARICOT (French name for Phaseolus vulgaris).
Same as Kidney Bean of the English. It is the common
garden bean of America, as distinguished from the
Windsor or Broad bean, the Lima bean, etc. See Bean.

HARiNA. See Wallichia.

HARLEQUIN FLOWERS. Sparaxis.

HARPALIUM. All referred to Reliantlms.

HARRIS, JOSEPH (Pig. 1019), agricultural author,
was born June 29, 1828, in the village of Shawbury,
England, and died at his home at Moreton Farm, near
Rochester, N. Y,, Nov. 18, 1892. His father and fore-
fathers for several generations were farmers; it is,

therefore, but natural that he should have inherited a
keen interest in every-
thing pertaining to

rural life. From early
youth he showed a re-

markable fondness for
investigation and ex-
perimentation, in the
pursuit of which he
found gratification by
his study of agricul-

tural chemistry with
Messrs. Lawes & Gil-

bert, on their famous
experiment farms at

Rothamsted. It was
during this period that
he laid tlie foundation
of his future useful-
ness in the cause of

rational and scientific

agriculture and horti-

culture. In the year
1849 he came to Amer-
ica, and soon become
one of the foremost and most reliable writers for the

rural press. His "Walks and Talks on the Farm,"
which appeared in the "Genesee Farmer" in 1804-65,

attracted general attention, and in 1866, when the
"Genesee Parmer" was purchased by the "American
Agriculturist," Mr. Harris joined the editorial staff of

this paper and continued his " Walks and Talks " in each
number up to 1876. After an intermission of eight years.

1019. Joseph Harris.
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he resumed them again until the increasing demands of

his seed business upon his tnne prevented liim from
contiuuing them. In all there were 171 chapters. It is

to be regrel ted that these " Walks and Talks " have never
been published in book form, as they coustitute a deci-

dedly unique feature in our agricultural literature. These
articles were written in the form of conversations with
the "Deacon," who was his neighbor and one of the oldest

farmers in the town, and not, as has often been sup-
posed, a fictitious character. They are narratives of

actual experiunces on the farm, and talks about things
that occupied his thought for the time, and have, there-

fore, an iutensely practical character throughout. He
lets the Deacon state that farming is a poor business,
and then patiently talks him out of it, and convinces him
that the only farming that pays is "high farming," mak-
ing a garden of the entire farm. He cherished the idea
that the intelligent farmer must put his questions to

the soil and not to his neighbor, and then have the
patience to wait and read the answers when they come.
He had an abiding belief in manures and clean land,

and in all his writings he earnestly endeavored to im-
press upon his readers that the real source of fertility

must be looked for in the stores of plant-food lying
dormant in the soil, and that tillage, underdraiuing and
thorough cultivation are the means by which we develop
and render this plant-food available, and that the real

basis of success is faith accompanied by good works.
His books, "Harris on the Pig." "Talks on Manures,"
and "The Use of Nitrate of Soda" are all of the same
practical stamp, flis last book, "Gardening for Young
and Old," as its title indicates, is intended as a guide
for the boy and his grandfather at the same time, but
with the mental reservation that it should be principally
for the young folks. Mr. Harris realized the need of

more gardening and better gardeners, and had strong
faith in the promibing future of seed-growing in this

country. In the development of these industries he saw
bright opportunities for the boys, because they were
young and could afford to wait, and especially because
they would be more liable to adopt new processes. In this

work he makes a strong plea for a more general cultiva-

tion of flowers, losi»g no opportunity to convince the
reader that the iDeauty of flowers elevates the tastes, and
their cultivation gives health and pleasure. These and
similar sentiments pervade all his writings, and may
well serve as a keynote to his life's aim. Whatever
work he undertook he did with a full heart and convinc-
ing earnestness. His writings and teachings have left

an indelible impress upon legions of cultivators of the
soil, because he was sound in pi-inciple and honest in his
convictions. In summing up his life-work, it is safe to

assert that no one has done more in this country to

dignify rational and profitable agriculture and horti-

culture than Joseph Harris. p^ jj;^ HEXAiiER.

HARTWflGIA (Theodor Hartweg collected in Mexico
for the Horticultural Society of London, and found these
plants near Vera Cruz). Orcliidftcece. A genus of 2

species of tender epiphytic orchids from tropical Amer-
ica, growing about a foot high and bearing purple fls.

The genus has the habit of Epidendrura, section Am-
phiglottis, but differs in having the labellum saccate at

the base, in which respect the genus approaches Po-
nera ; however, Ponera has a very different habit. E.
purpurea was once advertised by John Saul. Rest them
in a coolhouse Oct. to Mar. Growing temperature
should be 65-90°.

purpilirea, Lind. Lvs. solitarj', leathery, ovate-lanceo-
late, equally terete with the stem, many times shorter
than the thread-like peduncle: fls. small, purple; sepals
acute, a little larger than the petals; limb of the lip

white at the base, callous. Mex.

H. gemma, Beichb. f. "This is a most lovely gem," wrote
Reichenbach, and "much better than its predecessor." Gemma,
therefore, does not nie.m "twin," as sometimes stated. Lvs,
solitai-y, semi-terete, thick, acute, channelled, blotched with
blackish violet : fls. amethyst-pui-ple, in a small, 1-branched
panicle; odd sepal aeute^ obtusely strap-shaped ; equal sepals
oblong-acute. Cent. Amer.

HARVEST BELLS. Genuana Pneiimonanthe.

HASSOCK GRASS. Oon^wXt Deschampsia.

HASTlWGSIA (S.Clinton Hastings, promoter of Cali-
fornian botany). LilU'icete. Two bulbous plants of the
Pacific slope, with white or greenish fls. in many-fld.
panicles or racemes : perianth segments distinct, each
obscurely ;i-nerved; staraensG; styleshort. Hastingsias
have strong, nearly naked stems, arising from a scaly
bulb: lvs. thick. The two species are offered by collec-
tors, but they are little known in cult. Treatment as
for Camassia. H. Alba, Wats., is 2-3 ft. high: lvs. Kin.
or less wide : raceme simple or nearly so, 1 ft. long,
densely fld., the fls. Min. or less long, white or greenish
white ; stamens equaling the segments. N. Calif, north-
ward. H, bractedsa, Wats. Bracts narrow and nearly
equaling the fls., which are larger than in the other, and
white; stamens half as long as segments: lvs. longer.
Oregon. L, h. B.

HAW, or HAWTHORN. Consult Cratcegns.

HAW, BLACK. Viburnum prunifolium.

HAWAIIAN ISLANDS, HORTICULTURE IN. Fig.
1020. The group known as the Hawaiian or Sandw^ich
Islands is located about 2,100 miles from San Francisco,
in a southwesterly direction. It lies between the paral-
lels 18° 50' and 23° 5' north latitude and between the
meridians 150° 40' and 1G0° 50' west longitude.
Area.— The five most important islands have an area

of about 6,200 square miles, or rather less than that of
Massachusetts, and extend about 380 miles from north-
west to southeast.

Climates. —It is hardly possible to speak of the cli-

mate of Hawaii ( as the whole group is sometimes called)

,

for there are so many different climates in this small
area. The extent of the rainfall, for example, which
forms so important a factor in the horticultural condi-
tions of a country, is decidedly different in different re-

gions and even in localities within a few miles of each
other. To understand the climatic conditions, it is nec-
essary to recall that these islands are of volcanic for-

mation, their central parts and the larger part of their
area being occupied by rugged and high mountains,
with valleys lying between the ranges and narrow
plains near the coast. Being in the path of the north-
east trade winds, the windward side of the islands re-

ceives an abundant rainfall throughout the year, while
the southwest shores are comparatively dry. Thus, at

Honolulu, on the southwest shore of Oahu, the annual
rainfall averages about 38 inches, while that of the city

of Hilo, on the windward side of the island of Hawaii,
measures 12 feet. Even within a very narrow range, as,

for example, the limits of the city of Honolulu, there is

great variety of rainfall, certain localities receiving fre-

quent rains throughout the year, while others only two
or three miles distant practice irrigation constantly.
Some of the great sugar-cane plantations depend wholly
upon the natural supply of water, while others could
not grow cane at all without their expensive systems of
artesian wells and irrigation.

Similarly there is a great variation in the temperature
in different parts of this small but important country,
but exceedingly slight variations with the changing sea-

sons. The windward side is cooler than that which is

sheltered by the mountains, but in no part of the islands

is the heat so intense as would be expected from their

location within the tropics. Only rarely, in the hottest
localities, does the mercury rise to 90° F. Again, the
variation in elevation from sea level to many thousand
feet gives a like variation in temperature, so that some
of the mountains of the largest island are covered with
snow during a part of the year. In short, so far as cli-

mate is concerned, the Hawaiian Islands offer all that
could be asked for great and diversified horticultural

industries.

Horticultural Districts. — Only a small percentage
of the total area of the country is suitable for cultiva-

tion. The tillable portions are, in general, the plains
along the coast and the valleys among the mountains.
By far the larger part of such lands is now occu-

pied by sugar-cane plantations, which are to be
found on every important island of the group. There
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1020. Hawaiian Islands. The chief hortieiiltural regions are at A, B, D, E.

are some extensive coffee sections on the island of
Hawaii, particularly the district of Kona, whose coffee
has established a reputation for peculiar excellence of
flavor. There are no large areas devoted to horticulture,
but perhaps the most important horticultural regions,
at the present time, are on the islands of Hawaii and
Oahu. Some of the elevated lands of Maui help to sup-
ply the Honolulu market with potatoes. The main
horticultural areas are designated on the map by the
letters A, B, D, E.
Pkesent Status of Horticulture.—As will be seen

from the foregoing statements, horticulture is as yet
quite undeveloped. Almost all the scientific effort and
investigation in agriculture (using that term in its

wider meaning) have been devoted to sugar-cane, for
until recently the sugar planters' experiment station

has been the only agricultural institution in the islands.
There is, however, some considerable variety of horti-

cultural products, and the cultivation of some of these
has assumed commercial proportions. Among the latter

in the field of pomology is the banana, of which there
are many different varieties in the country. Some of
these grow wild in the woods, as do also oranges and
limes. Bananas and a few pineapples are the only
fruits grown to any extent for export, though the peo-
ple are awakening to the horticultural possibilities, and
some are planting other fruits. The export of bananas
for the year 1898 amounted to 76,000 bunches, and the
home consumption, though no record is taken of it,

would doubtless be found considerably greater. These
are raised chiefly by the Chinese, but there are also
white men in the business who, by their superior skill,

produce a flner fniit.

The oranges are seed. gs almost without exception,
but some of these are, in the writer's opinion, well
worthy of propagation, having a flavor which many pre-
fer to that of the fruit imported from California. The
island of Hawaii produces most of the home-grown
oranges in the market, but the gardens of all the islands
have their orange trees.

Grapes for the Honolulu market are grown for the
most part by the Portuguese within the limits of the
city. The Isabella and the Concord are the only two va-
rieties that have succeeded thus far, but there can be no

doubt that this is due merely to the lack of scientific

and persistent effort. Peaches thus far have failed, and
possibly for the same reason. They, however, do not
take any decided season of rest. Grapes are pruned
twice per j'ear frequently— in fact usually— and are
made to produce two crops per year. Among the other
fruits which are much esteemed are the cocoanut,
papaya (Carica Pa-paya), alligator pear {Persea gra-
tissima), mango, fig, guava, lime, and other tropical

and subtropical fruits. Apples have been grown on the
higher elevations of Hawaii, but plums, pears and apri-
cots have not yet been made to succeed to any extent.
Vegetable gardening is conducted chiefly by the Chi-

nese, who grow most of the commoner and more easily
managed vegetables. These are marketed from house
to house in baskets, balanced on a pole over the shoul-
der. The taro (Colocasia), which when manufactured
into "poi" forms the chief food of the natives, is also

now grown chiefly by the Chinese.
In floriculture, asters and carnations and a few other

flowers are produced b}^ the Portuguese and natives in
the vicinity of Honolulu for sale in the flower market,
which consists of the open sidewalk lined with Hawaiian
men and women sitting against the buildings sleeping
or smoking or making "leis." These "leis" (lays) are
solid wreaths of flowers, which, according to Hawaiian
custom, are thrown about the shoulders of friends de-
parting on a voyage. This is mentioned here since
more flowers are probably sold in this form than in any
other way. Many plants, such as carnations, violets,

pansies and the like, when grown on the lower lands,
are cultivated in boxes raised some distance from the
ground, for the ground temperature seems to be rather
too high to produce the best results. Hawaii is not
quite so much a "land of flowers" to-day as in years
gone by, for in recent j'ears a most devastating pest,

commonly known as the Japanese beetle, has driven the
rose and other plants almost completely out of cultiva-

tion. This, which is the most important insect enemy
to horticulture, has been combated with its natural
enemies in the way of fungi, and, though still a serious
pest, its numbers are not so great as formerly.
Landscape gardening may be mentioned, since it bears

so close a relation to horticulture. Much money has
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been spent in the "improvement" of home grounds, and
some architectural gardening is to be found, but natu-
ralistic landscape gardening is, as yet, in its infancy in

the islands, though nature furnishes so many excellent

types.
Possibilities of Hortioultuee.— There can bo no

doubt that the climates and the qualities of the soils

are such as to give to this country a very brilliant fu-

ture in the production of varied and superior horticul-

tural products. The amount of available land, however,
is limited, since the larger tillable tracts are already
used in the production of sugar-cane, and will probably
remain so occupied. Still there are a good many small
areas admirably adapted to horticulture.
Then, too, the matter of market is one which must be

considered, since for all articles which cannot be
shipped on a six days' voyage, the cultivator is limited
at present to but one city of about 30,000 inhabitants
and another good-sized town. Again, the highly devel-
oped horticulture of California lies between Hawaii and
the great American markets. These home towns, how-
ever, are likely to double and treble their present popu-
lation during the next few years, and while there are
to-day many tons of fruit and vegetables imported from
California on every cold-storage steamer which arrives,

there does not seem to be immediate cause for alarm
regarding the market. An outlet for fruits and vege-
tables during the winter season is hoped to be found in

California, and a colony of American settlers is now de-
veloping this trade.

Many minor industries are being tried, such as the
cultivation of the vanilla bean, various fiber plants, the
castor oil bean, and the like, and dotibtless some of these
will prove valuable additions to the agriculture of the
countr3^ The future of Hawaiian horticulture is not an
easy subject upon which to prophesy at the present
time, but one upon which many greatly interested in
the country's welfare are now thinking. A government
experiment station is greatly needed to aid in the solu-

tion of some problems connected with the subject.

J. E. HiGGINS.

HAWKWEED. Rieraoium. Various species of
Grepis are known as Hawksbeard.

HAW6ETHIA (A. H. Haworth, an English botanist
of the beginning of the century, who wrote much and
well on succulents). l/ilidce(e, trihe Aloinea;. Acaules-
cent or short-stemmed succulents : Ivs. mostly rather
small, crowded in short or less commonly elongated ro-

settes: fls. white, rosy-striped, with somewhat irregular
spreading limb, the style and stamens included. Cape
region. Cultivation and propagation as for Aloe, Gas-
teria and Apicra. to which the genus is closely related.

.=>,is,

Latest monograph. Baker, in Flora Capensis, vol. 6,

189G-7.

INDEX.

hybrida, 13.

Iceviiiata, 25.

loivis, 25.

limpida, 23.

tnajor, 9.

marginata, 25.

Margaritifera, 9.

mirabilis, 17.

tnucronata, 23.

pumila, 22.

Radula, 12.

Radula asvcrior, 10.

recurva, 15.

Reinwardtii, 5.

Reimvardtii viridis,

reticulata, 22. [6.

retusa. 19.

rigida, 3.

rugosa, 10.

seabra, 4.

subulata, 11.

tessellata, 14.

tortuosa, 2.

triangularis, 1.

tiirgida, 21.

viscosa, 1.

1021. Hawaiian vegetation. Showmg the Roval Palm as it grows m Honolulu

albicans, 25.

altiliuea, 23.

arachuoides, 24.

aHstata, 23.

asperula, 19.

attenuata, 7.

coarctata, 6.

concava, 16.

cuspidata, 20.
cymbcefolia, 16.

eymbiformis, 16.

expansa, 3.

fasciata, 8.

herbacea, 22.

A. Foliage on an elongated stem. {Aspect of Apicra.)

B. Lvs. concave, never coarsely whiie-dotted.

c. Arrange^fient of lvs. 3-ranked.

1. viBCdSB,, Haw. {Aide viscdsa, Linn. A . triangularis

,

Lam. ApXcra viscdsa, Willd.). Lvs. broad and short,
densely imbricated, appressed, with spreading apex,
minutely scabrous or visoidly punctate. B.M. 814. — In
the type the leaf rows are vertical, but several marked
varieties occur, in some of which they are prominently
spirally twisted.

2. tortu6sa, Haw. {Aide tortubsa, Haw.). Lvs. more
elongate, less crowded, not spreading at apex, in strongly
twisted rows, scabrous. B.M. 1337 (as Aloe rigida).—
Varies into several named forms.

CO. Arrangement of lvs. many-ranked: stem shorter.

3. rigida, Haw. {H. expdnsa, Haw. AUe rigida, 'Ker-

Gawl. A. expdnsa,'R<i.f!.). Lvs. spreading or recurved,
somewhat attenuate, scabrous on the back. L. B. C.
15:1430.

4. sc&bra, Haw. {Albe scAbra, Schult. f.). Lvs. sub-
erect in a shorter rosette than usual, thick and rather
obtuse, nearly plane above, both faces rugose-sca-
brous.

BB. Jjvs. mostly biconvex, white-dotted.

5. Reinwardtii, Haw. {Aide Jielmvardtii, Sa,lm-T>jck.)

.

Fig. 1022. Lvs. erect, often plano-convex, inflexed at

apex, very acute, somewhat veined beneath, the back or
both faces with numerous elevated white tubercles in
more or less evident rows.

6. coarctita, Haw. {II. Reinwardtii viridis, Albe
coarctdta, Schult. f.). Lvs. thicker, clearer green and
more succulent, strongly biconvex, the back with a few
scattered, scarcely elevated whitish dots.

AA. Foliage in a compact
rosette.

B. Margin of lvs. not horny.

c. Shape lvs. lanceolate.

{Aspect somewhat of

Aloe humilis.)

D. Tlie lvs. coarsely U'hite-

tnhercnlate.

7. attenuita, Haw. {Albe
nttcnuata , Haw. Apicra at-

tciui(lta,Wind.). Lvs. thick,

attenuate, rigidly spreading,
. rather concavo-convex, sca-

brous or often white-dotted
above, the back with the

white tubercles mostly in

transverse rows. B.M. 1,345

(as Aloe Eudnla).

8. iasci^ta, Haw. {Albe
fascist a, Salm-Dyck.
ApXcra fascidta, Willd.).
Lvs. more turgid, suberect,

merely acute, not scabrous,

the large white dorsal tuber-

cles confluent in rather dis-

tant transverse bauds.
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9. margaritiJera, Haw. {If.mcijor, Duval. Aide mar-
garitifera , Biirm. ) . Lvs. turgid, spreading, merely acute,
both faces with scattered coarse white tubercles, which
often turn green on the upper surface. P.G. 57. Varies
into several named forms.

DD. The lvs. less eonspicuoushj white-tuberculate.

10. rugdsa, Bak.{4J6e rHffo.sre, Salm-Dyck. H.Rddula
asperlor). Lvs. long attenuate, spreading, plano-convex,
both faces with irregularly placed, rather coarse green-
ish tubercles.

1022. Haworthia Reinwardtii.

11. subulita, Bak. (Aide subuldta, Salm-Dyck). Like
the preceding, but the scattered or rugosely confluent
tubercles very small, whitish.

12. B&dnla, Haw. {Aide JRddjila, Jacq, Aplera Hd-
dula, 'SVilld.}. Lvs. shorter, the white tubercles finer.

Cape.

13. hybrida, Haw. Lvs. short, more tui-gid, the upper
face somewhat rugose, the lower with scattered green
tubercles. Cape?

oc. Shape of lvs. ovate to deltoid, siteciilent, not tuber-
culafe, spreading, the rosette often someicliat
elongated.

14. tessellita, Haw. (^Zoe ;(jss«?Mte, Schult. f. ). Lvs.
acute or acuminate, setosely denticulate, scabrous be-
neath, the smooth upper surface witli pale lines anas-
tomosing in squares.

15. recurva, Haw. (Aide reeilrva. Haw. Ap'iera re-

cwri'a,Willd.). Lvs. entire, scabrous beneath, tliesmooth
upper surface longitudinally pale striate. B.M. 1353.

16. cymbifdrmis, Haw. (fl". oonciJ i'«. Haw. Albecymhi-
fdrmis, Haw. A. cymba^fdlia, Schrad. Ap'icra cynihcc-

fdlia, \Vi\ld.}. Lvs. entire, smooth, rather obtuse, longi-
tudinally striate. B.M. 802.

ccc. Shape of lvs. euneately prismatie, pellucid.

D. TJie lvs, erect, obliquely truncate, ivitli deltoid, pale-
striate apex.

17. mirdbilis, Haw. {Aide mirdbilis. Haw. Ajilcra
mirdbilis, Willd.). Lvs. ciliate-denticulate on margin
and keel, sparingly tuberculate beneath. B.M. 1354.

18. aspSrula, Haw. {Aide aspirula, Schult. f.). Lvs.
entire, finely scabrous.

19. retilsa, Haw. {Aide refusa, Linn. Apicra reftisa,

Willd. Catevala retusa. Medic). Lvs. entire, smooth.
B.M. 455.

DD. The lvs. erecto-spreading, pointed, smooth.

20. cuspidita, Haw. (4;de cits/JiVZiUa, Schult. f.). Lvs.
stout, ratlier concave, entire, nearly erect, the setulose
apex obscurely longitudinally or reticulately striate and
sometimes truncate, but very obliquely so.

21. turgida, Haw. {Aide turgida, Schult. f.). Lvs.
small, spreading, very turgid, acute, entire, longitudi-
nally striate.

22. reticulata, Haw. (4Zde?-etiC!d(lto, Haw. A.piimila,
Linn. A. herbdcea, DC. A. arachnoldes reticnldta.

Apicra reticuldta, Willd.). Lvs. as in the last, or
slightly ciliate on the angles, the striations anastomo-
sing. B.M. 1315. L.B.C. 14:1354.

23. altilinea, Haw. {S. mucrondta, IT. limpida and
H. aristata, Haw. Aide altilinea, Schult. f.). Lvs. en-
tire, aristately pointed, longitudinally striate.

24. arachnoldes, Ha,v7.(Alde arachnoldea. Mill. Apicra
arachnoldes, Willd. Catevdla arachnoldea, Medic).
Lvs. more flattened-triquetrous, aristately pointed, the
angles ciliate-toothed. B.M. 756.

BB. Margin and Iceel of lvs. horny-bordered.

25. Albicans. Haw. {S. Icevis, Haw. Aide Imvigdta,
Schult. A.dlbicans,iia,-w. A . marginAta,l,a,va. Apicra
dlbicans, Willd.). Lvs. broad, 3-sided, acute, entire,
smooth or with a few dorsal tubercles, white-bordered.
B.M. 1452. William Tbelease.

HAWTHORN. See Cratcegus.

HAWTHOEN", EAST INDIAN. Baphiolepis ovata.

HAZARDIA (Barclay Hazard, Californian botanist).
Compdsitm. This includes a small Californian subshrub,
with silvery leaves and peculiar, not pretty, heads of fls.,

borne in August. It is suitable for rockeries and bed-
ding out, but there are better woolly-leaved plants in
cult. The genus has about 4 species of stout, tomentose,
deciduous shrubs of the islands off the coast of Calif.:

heads white-tomentose, numerous, in large cymose pani-
cles, which terminate the branches; rays 5-8, neutral,
very short, ligulate or irregularly 5-toothed or lobed,
pale yellow changing to brownish purple. In 1887 E. L.
Greene made this new genus, remarking that it differs

from Diplostephinm mainly in habit, the paucity, re-

duced size, and different color of its rays. It also lacks
the tuft of hairs characteristic of the style-tips of Co-
rethrogyne.

det6nsa,E. L. Greene. { Corethrdgyne detdnsa, Greene).
Lvs. of firm texture, 3-5 in. long, obovate-oblong,
coarsely serrate; upper surface of older lvs. partly di-

vested of the white toment^um which covers all other
parts of the plant. f. Pkanceschi and W. M.

HAZEL. See Corylus.
Avellana.

HEAL-ALL. Brunella.

Chilean Hazet is Gevuina

HEART'S EASE.
tricolor.

Old English name for Pansy, Viola

HEARTSEED or BALLOON VINE. Cardiospernmm.

HEATH, HEATHER. The common Heather of Old
World literature is a hardy plant, Calluna vulgaris.
The greenhouse Heaths are from the Cape of Good
Hope and Europe, and belong to the genus Erica. For
St. Dabeoc's Heath, see Dabmeia.

HEATING is discussed under Greenhouse Seating,
Construction and Management.

HEBECLlNIUM, All referred to Eupatorium.

HfiCHTIA (J. G. H. Hecht, who died in 1837). Bro-
nielidcece. A genus of 15 species of Mexican succulent
plants, one of which is perhaps cult, in a very few fan-
ciers' collections of tender plants for its dense rosettes
of recurved spiny lvs., which are purple above from the
middle to the tip and silvery beneath. The genus is distin-

guished by having dicecious fis. The fls. have no decora-
tive value, being one-third of an inch across, white, in
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small sessile, axillary, yellow-bracted heads, borne at in-

tervals of an incli or so on a very slender scape 2 ft.

long. Give perforated pots and higli temperature. Mon.
by C. Mez in DC. Mon. Phan. 9:543-.5ol (1896).

glomer&ta, Zucc.(iZ". Ghiesbrechtii, Lera.). Lvs. 10-lB
in. long, rii^id, leathery, 9-12 lines wide at base, nar-
rowed gradually to the sharp-pointed apex : bracts
sheathing, acuminate : corolla 3-lobed nearly to the
base ; stamens G : ovary 3-oelled. B.M. 5842. I.H.

10:378. — Soil of chopped moss, old manure and charcoal.

HEDE6MA (Greek, sweci SDieZZ). Lahidtce. Ameki-
OAN Pennyroyal. This is a plant of no ornamental
value, but the seeds are offered by our nurserymen to

those who cultivate the plant for its medicinal oil, which
is commonly sold in drug stores. It is claimed to be offen-

sive to mosquitoes, and the plant can be easily natu-
ralized in dry, sandy spots. It is common in woods and
along roads. The genus has about 10 species, all Amer-
ican. The Pennyroyal of the Old World is Mentha Pu-
legium, sometimes cult, for its lvs. and tops, which are

used as culinary herbs.

pulegioides, Pers. American Pennyroyal. Annual,
6-18 in. high: stem very slender, much branched, pu-
bescent : lvs. opposite, ovate to oblong-obovate, spar-

ingly serrate in the upper portion, mostly obtuse at the
apes and narrowed at the base, K-IK in. long: fls. in

axillary clusters; corolla purple, 2-lipped, the lower one
with 3 large lobes. July-Sep. B.B. 3:106.

HfiDEKA (ancient Latin name of the Ivy). Aralicl-

cefE. Ivy. Ornamental evergreen climbing shrubs, with
alternate, entire or palmately 3-5-lobed, long-petioled
lvs., inconspicuous greenish fls. in terminal, peduncled
timbels, appearing in fall, and black, rarely yellow, red
or whitish berries. Somesmall-lvd. forms inaj' be grown
North if protected during the winter, but most of the
larger-lvd. and variegated forms are too tender north
of tlie middle states. The Ivy is a very valuable plant
for covering walls, rocks, trunks of trees and trellis-

work, and sometimes climbs very high. It may also be
used for covering walls in cool greenhouses, for screens
in drawing-rooms and for hanging baskets. It is a pop-
ular window-garden plant, enduring many uncongenial
conditionsaudthrivingwithoutbrightsunlight. In shady

1023. Hedera Helix (XK)-
Form with white-ribbed leaves.

places under trees it makes a handsome evergreen car-
pet, and is also often used for borders of shrubberies or
flower beds. It grows in almost any soil, but best in a
somewhat moist and rich one, and in shaded positions.
The climbing or creeping branches do not flower; fls.

are produced on erect, bushy branches, appearing on
old, high-climbing plants only. Prop, by cuttings of
half-ripened wood at any time of the year in the green-
house or in frames, or, in more temperate regions, in

the open ground in fall
;
gentle bottom heat will hasten

the development of roots considerably; also increased
by layers and by seeds. The slow-growing forms, espe-
cially the shrubby ones, are often grafted on cuttings of
strong-growing varieties. Two species in Eu., N. Afr.
and Asia. Pis. perfect ; calyx 5-toothed

;
petals and

stamens 5: ovary 5-celled: fr. a 3-5-seeded berry. Many
Araliads have been described formerly as species of
Hedera which are now referred to other genera. A good
popular monograph is Shirley Hibberd's "The Ivy: A
Monograph, comprising the history, uses, characteris-
tics, and affinities of the plant, and a descriptive list of
all the garden Ivies in cultivation." London, 1872.

Hfilix, Linn. Ivy. English Ivy. Pig. 1023. High
climbing or creeping: lvs. usually 3-5-lobed, dark green
above, pale or yellowish green beneath, — those of the
flowering branches entire, generally ovate: calyx with
minute teeth ; calyx, pedicels and tips of young branches
covered with grayish white stellate hairs: fr. black,
sometimes yellow. Eu., Canaries, N. Afr., Asia.—

A

very variable species, of which more than 60 varieties
are cult, in European gardens. Some of the most re-
markable are the following : Var. Algeri6nsis, Hort.
Lvs. roundish or broadly ovate, entire or slightly 3-lobed,
rather large, bright green ; a variegated form has the
lvs. edged yellowish white. Var. arbor^scens, Loud.
(IT. arhdrea, Hort.). Not climbing, forming an erect,
low shrub: lvs. ovate to elliptic, entire. This variety is

gained by using flowering branches for propagation.
There are also some variegated forms, as Silver Queen,
with silvery variegated lvs. Var. aurantlaca, Andrfi.
Lvs. rather small, ovate or triangular-ovate, entire or
3-lobed, the middle lobe often with few coarse teeth,
greyish green : fr. orange-red. R.H. 1884:84. Var.
Canari6nsls, DC. Lvs. large, roundish ovate, entire or
slightly 3-lobed, bright or yellowish green, to 8 in.

broad, those of flowering branches often broader than
long. Canaries. Tender. Var. C5,vendislii, Hort. (var.
vuffffitidta mhior, Hort.). Slow-growing, with rather
small dull green lvs., edged creamy white, striped red
or pink in fall. Var. chrysoc4rpa, Ten. {E.elirysocdrpa,
Walsh. H. pocti)rum, Bertol.). Lvs. rather small, usu-
ally 3-lobed, grayish green: fr. yellow. Var. conglom-
erita, Hort. Slow-growing: lvs. crowded, small, entire
or 3-lobed, undulate. R.H. 1890, p. 163. Var. crenita,
Hort. (IT. vilifolia and M. digUata ndva, Hort.). Simi-
lar to var. digitata, but lobes shorter and broader, cre-
nate at the margin, light green. Var. deltoldea, Hort.
Lvs. rather small, bluntly deltoid, almost entire, blackish
green, changing to dull purplish bronze in fall. Var.
digitata, Loud. Lvs. rather small, deeply palmately
lobed, with narrow lobes and prolonged middle lobe.
M.D.G. 1897:229. S.H. 2:237. Var. Donerail6nsis, Hort.
Lvs. small, usually 3-lobed, with rather short, spreading
lateral lobes: of compact growth. Var. gracilis, Hort.
Lvs. rather small, with broad, short lobes, dull green,
bronzy in fall. Var. Hib^mica, Koehne (H. Scdtica,
Ilort. ). Lvs. large, with short and broad lobes. Var.
lobata major, Hort. Similar to the preceding, but lvs.

somewhat smaller, more deeply lobed and lobes nar-
rower. Var. maculata, Hort. (R. lafifblia maeuldta,
Plort. ). Similar to var. Hibernica : lvs. spotted and
striped yellowish white. Var. Mader^nsis variegata,
Hort. Similar to var. Canariensis: lvs. not or slightly
lobed, edged white. Tender. G.C. II. 15:657. Var.
marginata, Hort. Lvs. broadly triangular-ovate, irreg-
ularly bordered yellowish white, striped red or pink in
fall: of somewhat slow growth. Var. marginata rilbra,

Hort. (vars. tricolor^ elegantissima, CnlUsi, Hort.).
L'ke the preceding, but edges of lvs. becoming red in
fall. Var. marmorata, Hort. Similar to var. Hibernica,
but lvs. irregularly blotched yellowish white. Var. pal-
mata, Hort. Similar to var. digitata, but lobes broader,
and middle lobe not much prolonged. Var. rh6mbea,
Arb. Kew. (fl". rhombea, Sieb. <& Zucc). Lvs. rather
small, generally broadly ovate, entire or slightly lobed,
those of flowering branches elliptic or rhombic-ovate,
narrowed toward the base. Japan. Var. rh6mbea-varie-
gita, Hort. (K. suhmiirginilta, Hibberd. S. Japdiiica
varicgdta, Hort. M. Jiiponiea, argentea, Hort.). Lvs.
like those of the preceding, but with narrow white mar-
gins. Var. sagittii61ia, Hort. Lvs. rather small, with
triangular middle lobe and short, blunt lateral lobes.
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dull dark green. Var. varieg5,ta, Hort. Lvs. lighter
green, edged and blotched yellowish white.

C6Icliica, C. Koch (R. RcegiieriAna ,B.ovt. H. coriUcea,

Hibberd). High climbing, but usually less high than
the common Iry. Lvs large, broadly ovate, cordate,
almost entire, rarely slightly 3-lobed, bright green, ot;

firm texture, those of flowering brandies generally ob-
long-ovate : calyx lobes triangular-ovate, conspicuous;
calyx, pedicels and tips of young branches coated with
golden yellow scales: fr. black. W. Asia. Var. den-
t4ta, Hibberd (H. dentdta, Hort.). Lvs. with remote
small teeth, of somewhat thinner texture. G.M.30:388.
Var. purpilrea, Hibberd. Lvs. purplish.

Alfred Eehdee.

HEDGES. Living green fences are used for two dis-

tinct purposes— defense and ornament. Ornamental
Hedges maybe rendered defensive by stretching tightly

2 or 3 strands of barbed wire through the center of the
Hedge. So far, no plant has yet been tested that meets
all the requirements of the farmer for a truly impass-
able barrier, although the Osage orange (Madura au-
rantiaca) possesses more recoramendable features than
any other hardy tree. This tree, however, is not hardy
in the northernmost states. Next to this, perhaps, ranks
the honey locust [Gledltschia triacnntlios), with many
warm admirers and advocates. The hawthorn of Europe
[Cratcegus Oxijacantha) may not be planted in this
country with any chance of success, owing to fungous
enemies, and all of the large-sized thorny shrubs fail in
important characters. A perfect thorn Hedge requires
unremitting care, and must conform to an established
rule, the most important being entire freedom from
weeds and a systematic pruning. The preparation of
the soil for a Hedge consists in thoroughly plowing and
cultivating an area 6 feet wide and the length the Hedge
is proposed to extend. If this space should be fertilized

and cropped the year previous to planting, vegetation
will be greatly accelerated. The plants must be short-
ened, both top and root, and set 9 inches apart in a
single row. The double row, as formerly advised by
some growers, is now practically obsolete, and justly
so, being ditficult to cultivate and preserve free from
weeds. A trench or furrow is opened through the center
of the cultivated strip of a sufiicient depth to admit the
roots without bending In setting, the soil must be
made firm with the aid of a rammer, a practice unex-
celled for aiding growth, and, indeed, preserving plant-
life after removal. Pruning is simply an annual neces-
sity from the first, excepting when the Hedge is in-

tended to be plashed, and even in such cases, after the
laying process, pruning must never be omitted during
summer. This work is greatly accelerated and conse-
quently cheapened by shearing when the plants are
young and tender, say during the month of July. As to

the best outline, a plain triangle, or what may be more
sightly, the curvilinear or Gothic arch, is desirable, and
a flat top is to be discouraged, as a body of snow lodged
on thelatter invariably injuresthe symmetry and beauty
ot any Hedge. The ornamental Hedge proper may be
either evergreen or deciduous, and yet in the so-called
California privet [Liguatrinn ovalifoUnm ) are united,
to a certain extent, both conditions. Taking into con-
sideration its almost faultless character for the purpose,
we may assign it a prominent position at the head of the
list.

Among strictly evergreen plants, the Norway spruce
[Plcea excelsa) succeeds most satisfactorily. For a com-
bination of cheapness and general utility, the American
arborvitcB {Thuja occidentalls) may be placed next,
although for decided beauty nothing can supplant the
common hemlock {Tsnga Canadensis) . The number of
available deciduous trees and shrubs suitable for Hedg-
ing is so extensive that to .specify even a few is unnec-
essary. Flowering shrubs may, however, claim prefer-
ence, and such attractive species as Cydonia Japonicaf
Deutzia scahra, some of the spireas, viburnums, etc.,

may be employed with good effect. Species of Berberis
are occasionally used with marked success, especially
the purple-leaved variety, although rather formal in
character. The most serious annoyance to the Hedge
grower is the presence of unwelcome woody vines, such
as poison ivy {SJius Toxicodendron), Japan evergreen

honeysuckle {Lonicera Juponica), etc., and the only
remedy is to persistently remove them by hand as soon
as discovered. The attacks of insects may be treated
similarly to those which injure our trees and shrubs.
The charming little Berberis Thunhergi is a model of
beauty and utility, owing to the brilliant autumual tints
of its foliage and abundant crops of scarlet fruit. Other
good plants for special uses are Russian mulberry,
Ehamnus, and Ligustrum Ibota. JosiAH HooPES.

HED'JCHIUM (Greek, sweet snoiv; the large white fis.

are sweet scented). Scitatnindcece. Butterfly Lily.
Ginger Lily. Garland Flower. Something like 25
tropical Asian erect, leafy, rhizomatous herbs allied to
cauna and ginger. Fls. in a terminal spike or thyrse;
stamen 1, with a 2-loculed anther surrounding the style;
staminodia sometimes present ; flower-tube slender, with
six divisions, one of which is enlarged and lip-like,

Hedychiums are strong-growing plants, very orna-
mental, both in foliage and in flower. They are essen-
tially fall bloomers, although they may be made to
bloom more or less continuously under glass. After
blooming, gradually dry off the rhizomes, and let them
rest for a time. Pot tliem up in spring or early sum-
mer, and give them rich soil and plenty of water and
an occasional supply of liquid manure. The rhizomes
may be divided every two or three years. They need
au abundance of water. In fact, the pots may be set
half their depth in water, and IT. coronarium is often
immersed until only the crown ia emersed. The com-
mon white-flowered species is H, coronarium. This re-

quires warmhouse treatment for best results, although
it often flowers well when plunged in a warm, half-
shady place in the open. The species do not stand frost,
but they may be left out in the South if well protected.
The flowers are very fragrant; in fact, their odor may
be too heavy for a small room.

A. Fls. white.

coronarium, Kojnig. Three to 5 ft. : lvs. canna-like,
green, pointed: fls. very large (3—i in. across), long-
tubed, pure white or the lip sometimes blotched green,
the 3 outer segments narrow, the lip large and erect
and more or less lobed. India. B.iVI. 708. L.B.C. 6:507.
— Handsome and worthy. Needs warm quarters. Said
to have been sold as Myrosma carnmfolia, but that
name belongs to a wholly different plant.

AA. Fls. yellow or red.

fl^vum, Roxbg. Fls. large, orange; corolla tube cylin-
drical, 2>2 in. long; segments spreading, the outer ones
linear, acute and an inch or so long, the lip very large
and rounded, refuse ; stamen not exserted. India.
B.M. 3039 (and 2378?).

GardneriS.num, Roscoe. Tall: fls. light yellow, odd,
short-stalked in the terminal spike, but the red filament
long-projected beyond the segments; lip oval and short
3-toothed, the other segments narrow: fr. red and
showy. India. B.M. G913. B.E. 9:774. J. H. III. 32:239
(in fruit). G. C. III. 11:17C (plate erroneously labeled
JT. cornnaritmi). —The best of the genus, and hardier
than H. coronarium.

eoccineum, Buch.-Ham. Pis. rather small, scarlet, the
filament long-projected; lip nearly or quite entire: fl.-

bracts conspicuous. India. L. B.C. 8:705. L. H. B.

HED'tSAEUM (Greek for sweet smell) . Legximinbso!.
Two or 3 North American herbs, and about 60 in the Old
World. Perenni;il herbs or subshrubs, with odd pinnate
lvs., and often showy racemes of red, purple or white,
small pea-like fls. ; ealys 5-cleft, the teeth nearly equal.
Standard obcordate or obovate; keel nearly straight and
longer than the wings; stamens 9 and 1 ; fr. a flattened

jointed pod. Very closely allied to Desmodiura, but the
latter genus has 3-foliate lvs. Many of the fledysai'ums
are attractive border plants. Tliey are of easiest culture
in a light and open, well-drained soil. Give a snmiy
place. Hardy. Prop, by division and seeds. For the
Sainfoin, sometimes known as H. OnobrycMs, see Ono-
brychis.

A. Fls. normalli/ red [varying to white).

coronarium, Linn. French Honeysuckle. Perennial
or biennial, 2-4 ft. tall, branchy. Au old gardeii plant
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with red, fragrant fls., crowded in axillary spilies or

racemes: Ivs. witli 3-7 pairs of elliptic or roundish,
somewhat pubescent Ifts. Eu. Var. S,lbum, Hort., has
white fls.

AA. Fls. normally purple {varying to white).

multijtiguin, Maxim, Hardy perennial of angular,
straggling growth, 2-5 ft. high, very showy, and worthy
of general cult. Fls. violet or pmplish magenta, with
yellow blotches, in racemes 8-18 in. long, all summer:
Ivs. 4-6 in. long, containing 6-12 pairs of grayish green
oval, small Ifts. Mongolia. Gn. 53:1170. G.C. III. 18:8,

9. — Of recent introduction. Very fine for rockwork.

boreale, Nutt. {II. AmericAnum, Britt.). Erect or
half-decumbent herb, simply or nearly so, 1-3 ft. : Ifts.

5-10 pairs, glabrous, oblong or oblanceolate: fis. violet-

purple, varying to white, the calyx teeth ovate-acute and
shorter than the tube. Labrador and northern N. Eng-
land across the continent.

Mack^nzii, Richards. Much like the last, but some-
what pubescent: fls. larger, calyx teeth awl-like and
acuminate, and longer than the tube. Colo. N. and W.

L. H. B.

HEDYSCfiPE (Greek, sweet covering). Palmdcece.
Umbrella Palm. This includes one of the many palms
known to the trade as a Kentia, and resembles that
genus in habit and foliage, but is distinct in flower. In
Kentia the fls. are arranged in 4 ranks, and the ovule is

fastened at the bottom of the cell, while in Hedyscepe
(and its cultivated allies, Kentiopsis, Veitchia, Nenga,
Archontophoenix, Rhopalostylis and Dictyosperma) the
fls. are spirally arranged in the branches of the spadix,
and the ovule is fastened at the side. From the allies

above mentioned Hedyscepe is distinguished by the
following characters : staminate Bs. with narrowly lan-

ceolate sepals, 9-12 stamens, with long filaments
;
pis-

tillate fls. with petals like the sepals and valvate at the
apex. As a house plant, If. Canterburyana is dwarfer
and more spreading than the two Howeas, and has a
lighter shade of green.
B. Canterburyana, a very handsome palm, is the only

species belonging to the genus, and, like the important
Howeas (or Kentias of commercial horticulture), is only
known in a wild state on Lord Howe's Island, where it

r _w\%m

1024. Hedyscepe Canterburyana.

is known as the "Umbrella Palm "from the recurving
habit of its foliage. It grows at a greater altitude than
the Howeas, not appearing below the 900-feet level, and
from this it may be inferred that a slightly lower tempera-
ture is more suitable for this palm ; btit in a general way
the same conditions as those required by the so-called
Kentias will give good results with this subject, namely,
a night temperature of 00° to 62° F., moderate shading
throughout nearly the whole year, plenty of water, and
a, rich and rather heavy soil. These palms respond
freely to generous treatment. As a commercial palm, H.
Canterburyana is not very popular as yet, partly owing

to the higher cost of seeds and the frequently low per-
centage of germination, and partly from the fact that in
a young state this palm is by no means a rapid grower.
In regard to hardiness of foliage, it is fully equal to the
Kentias, and for gracefulness and symmetry of growth
will compare favorably with any of the commercial
species. In S. Calif, it is cult, outdoors.

Canterburyana, H. Wendl. & Drude {Khitia Canter-
bnrydna, F.MuelL). Umbrella Palm. Fig. 1024. Tall,
spineless palm, with a thick, stout caudex: Ivs. termi-
nal, dense, equally pinnatisect, the ntimerous segments
linear-lanceolate, acuminate, the lower nerves recurved
at the base, rather remote from the margin; rachis
arched, recurving: spadix with a short peduncle, and
thickened, flexuose branches; areoloa lax: fls. medium:
fr. ovoid, large. R.H. 1873, p. 218. F.R. 1:85. The illus-

tration (Fig. 1024) is adapted from Martins.

Jaked G. Smith and W. H. Taplin.

HE£RIA (commemorative of Oswald Heer, Swiss
botanist). Melastontdcets. Includes Jlete^'ociinfron. Ac-
cording to the latest monographer (Cogniaux, DC.
Monogr. Phaner. 7), the genus has 6 Mexican and Cen-
tral American species. They are herbs or shrubs, erect
or prostrate, with opposite membranaceous pinnately
nerved (rarely 3-nerved) entire Ivs., and white, rose or
purple irregular fls. in panicles or rarely solitary. Not
to be confounded with Centradenia, which has winged
stems, unequal-sided Ivs. and calyx teeth small and
much shorter than the calyx tube. Stamens 8, very un-
equal, the 4 larger ones Avith long appendages or connec-
tions : ovary loculed : petals 4. — Warmhouse plants,
requiring the culture of Centradenia, but grown chiefly
for the fls., whereas Centradenias are grown also for
foliage. H. rosea, Triana {Heterochitron 3Ie.victtnum,

Naud., H. rdseum, Br. & Bouch^) is the only species
in general cult. A foot or more high, with 4-angled
(but not winged) stem: Ivs. elliptic, obtuse or acute,
pinnate-nerved : fls. bright rose, in a large, terminal
panicle, showy. B.M. 5106. I. H. 3:97. Var. dlba. Hook.,
is a white-fld. form. l^ jj^ g_

HELENI6PSIS. See Reloniopsis.

HELfiNITJM (possibly the author had in mind Helenus,
the son of Priam, but he left no record of the application
of this name). Compo.^itie. Sneeze Weed. About 25
species of hardy annual and perennial herbs, bearing
yellow fls. from early summer to late autumn. Only the
perennials are in cultivation. Stem erect, usually
branching above: Ivs. alternate, narrowly to broadly
lanceolate, entire or toothed, glandular-dotted

;
petiole

and stem sometimes winged: heads solitary or corym-
bose, yellow or brownish.
The genus closely resembles Helianthus, but differs

in having elongated, often top-shaped fruits, which are
never compressed and are usually silky villose; while
the fruits of Helianthus are generally more or less 4-

sided and are smooth. In Helenium the receptacle is

naked; in Helianthus it bears paleaceous bracts, which
subtend the florets.

Heleniuras thrive best in a rich, moist soil, with a
sunny aspect, and are propagated by seeds, cuttings or
division. All the species are very easily grown, the only
serious dif&culty being a white aphis which sometimes
attacks the roots. If plants look unhealthy they should
be lifted, washed with an insecticide and reset in a new
place. The commonest species in cult, is JEf. autumnale,
but perhaps the most valuable species for general plant-
ing is -Z?. Hoopesii, which is one of our earliest blooming
composites, and is also desirable for the border or for
cut-flowers, ff. Soopesii. Bolanderii and autumnale
will give bloom in succession from May-Oct. The flrst

two are also attractive when grown in pots, but they do
not flower from seed the first year, either in pots or in
the open.

A. Stem and branches winged.

E. Disk yellow.

autumnUe, Linn. {ff. grandifldrum, Nutt.). Fig.1025.

Stem 2-6 ft. high, roughish, leafy: Ivs. mostly toothed,
smooth: heads 1-1}.2 in. across, numerous, borne at the
end of short, very leafy stalks: rays drooping, 3-cleft.

lemon-yellow to rich orange ; disk yellow. July-Get.



HELENIUM HELIANTHEMUM 719

Moist places, Can. toFIa. and west to B. C. and Ariz. B.M.
29H. Gn. 29:533; 55:1216. A.G. 12:082. G.C. III.

10:433. —Very showy. It has distinct merit for the back
of borders, but is more appreciated in Europe than in
America. There are several garden forms : var. ptimi-
lum is 1-2 ft. high, a very free bloomer, and is largely
grown for cut-flowers in some places; var. grandiflorum

31:293.

1025 Helenium autumnale.

Commonly known as Sueezeweed.

and var. supfirbum are unusually
vigorous and large-fld.; var. stria-

tum has a maroon and gold disk,
with yellow rays variously striped
and splashed with rich crimson.

This should be distinguished from
the striped forms of S. nudiflorum.

BB. Disk hroivn or purplish.

c. Lvs. all entire: heads solitarg or few, long-stalked.

Bigelovii, Gray. Stem 2-3 ft. high, nearly smooth:
upper lvs. narrow to oblong-lanc3olate, lower spatulate:
heads commonly l}4-2}4 in- broad: rays %m. long:
flower-stalk slender. Aug. Wet ground, Calif. S.H.
1:373.

Eol&nderi, Gray. Stem 1-2 ft. high, stout, somewhat
pubescent : lvs. oblong to ovate-lanceolate, the lower
obovate: heads commonly 3 in. wide: rays often 1 in.

long : flower-stalks thick, hollow. June-Sept. Low
ground, N. E. Calif. Gn. 29, p. 191. R.H. 1891, p. 377.-
Sometimes grown as S. grandiflorus.

cc. Lower Jvs. toothed : heads numerous, coryinhose^
short-stalked.

nudiJldrum, Nutt. Stem 1-3 ft. high, roughish, leafy:
lower lvs. spatulate, toothed : heads 1-1^ in. across:
rays wedge-shaped, drooping, yellow, brown-purple or
striped with both colors. July-Oct. Moist soils, N.C.
to Fla., west to 111. and Tex. —A garden form, var.
grandic^phalum striatum, has fls. over 2 in. across.

AA. Stem and branches not winged.

Hoopesii, Gray. Stem 1-3 ft. high, stout, slightly to-

mentose when young, but soon smooth, branching above
into an umbel of several to many fls. : lvs. thickish, en-
tire: heads usually borne singly on long stalks, com-
monly 3 in. wide : rays but slightly drooping ; disk
yellow. May-Sept. Rocky Mts. —A very fine border
plant, and especially valuable for cut-fls.

46

H. Doitglasii. Hort. ^ilonolopia major.—if, tenuifoliimi,
Nutt. Annual. A weed in the southern Atlantic and south-
western states. Stem 8 in. to 2 ft. high, very leafy: lvs. thread-
like, entire, sessile, often whorled. Va., Pla., west to Mo. and
^^^-

S. W. Fletcher.
HELIANTH^LLA (Greek, resemUing Eelianthns).

Co>np6sit(e. Eleven species of hardy perennial herbs
from North Amer., with showy yellow fls. borne in au-
tumn. The species described below is advertised by a
western dealer ia native plants. Stem commonly nn-
branched: lvs. mostly scattered and sessile, linear or
lanceolate, entire: heads solitary or few, with yellow
rays and a yellow or brownish disk. The single species
in cultivation is easily grown in a variety of soils, and
is propagated by seeds or by dividing the rootstocks.
Helianthella belongs to a group of genera distin-

guished from Helianthus by having the fruits laterally
compressed instead of thick and obtusely angled.
Other cultivated genera of this group are Actinomeris,
Encelia and Verbesina, which are distinguished from
one another by combinations of fruit and pappus char-
acters.

quinquenervis, Gray. Stem 2-4 ft. high, nearly
smooth: lvs. mostly opposite, 4-9 in. long: heads3-5in.
broad, long-stalked, solitary or a few below in the axils
of the lvs., with an involucre of large, leafy bracts :

rays pale yellow, IK in. long. June-Sept. Rocky Mts.

S. W. Fletcher.
HELIANTHEMTTM (Greek for sun flower). Cis-

taceai. Rock Rose. Sun Rose. Pkostweed. Herbs or
subshrubs in temperate and warm climates of Old and
New Worlds. The species are confused, and estimates
of their numbers vary from 30 to more than 100. Fls.
opening in the sun, mostly yellow, usually in terminal
clusters; petals 5, soon falling; stamens many: ovary
imperfectly 3-loculed, containing numerous seeds

;

style 1 : stems hard and more or less woody : lvs.

small, linear or oblong, entire, often grayish. Helian-
themums are evergreens or nearly so, forming low mats
of herbage, and bearing a profusion of fls. in hot
weather. They are especially adapted for rockwork and
borders. They thrive in rather poor soil. Although the
following species are fairly hardy in the North, they
profit by a protection of mulch. Prop, mostly by divi-
sion; also by seeds and by cuttings of half-ripe wood.
See Cistus. Sweet's "Cistineaa" (1825-1830, London) is

the monumental work on these plants. See, also, Nich-
olson in Gn. 26, p. 420, for a running account of the gar-
den forms.

Canadfinse, Michs. Frostweed. Diffuse, 2 ft. or
less high, caulescent : lvs. oblong, linear, or oblanceo-
late, nearly sessile: fls. solitary or 2 together, 1 in.

across, bright yellow, the sepals hairy. In rocky and
sandy soil, Me. to N. C. and Wis. G.W.F. 29. -Sold by
collectors. The later axillary branches produce small
apetalous fls.

Chamaeclstus, Mill. Usually less than 1 ft. tall, pro-
cumbent, forming mats : lvs. linear-lanceolate or
broader, numerous at the base of the plant, small, hoary
beneath but green and hairy above: fls, normally yellow,
in loose, more or less nodding racemes, on hairy pedi-
cels. Eu., N. Afr., W. Asia. — This is the commonly
cult, species, running into many forms. It is much less

grown in this country than in Eu. It is an excellent
rockwork plant. There are double-flowered forms; also
forms with red and copper-colored fls. The following
names occurring in trade lists are to be referred to this
species-group : aiigustifdlium, dlha-pleno, aurdntea-
pleno, eroceum, cicpreum, grandiflorum, hyssopifdlium,
lutea pleno, mutdbile, purpurea-pleno, rhoddnthenium,
rhoddnthum, varidbile, vulgdre.

ocymoides, Pers. (S. Algarvinse, Dun. Cistus Al-
garvense, Sims). Shrub, 2-3 ft., twiggy, nearly erect,

hoary-pubescent: lvs. opposite, linear-oblong or spatu-
late, the tips recurved: fls. bright yellow with a purple
eye, IJ^in. across, in corymbose clusters. Spain and
Portugal. B.M. 5621. — Little known in this country.
Hardy in England.

Sormosum, Dun. (Cistus formbsus, Curt,). Spread-
ing, much-branched, tomentose, but becoming nearly or
quite glabrous with age : lvs. elliptic to lance-obovate,
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short-stalked: fls. large (2 In. across), yellow, with black
eye, on slender, hairy pedicels. Portugal. B.M. 2G4.

Gn. 2(5:466; 53, p. 131. «.M. 34:246. -Perhaps the most
showy of the geuus. Excellent for rockwork. The
branches are erect, reaching 3-4 ft. Not hardy North.

umhelUtum, Mill. Diffuse, 1-2 ft. tall: Ivs. small,
linear or linear-lanceolate, revolute on margins, more or
less viscid: tls. umbellate or whorled, white. Eu.

L. H. B.

HELIANTHUS (Greek, 7teZ (0,9, the sun, and aidlios,

aflowerj. Conipdsitce. Sunflower. This genus includes
the common annual Sunflower, and about 15 hardy her-
baceous perennial plants, rather coarse in habit, with
yellow fls., which are mostly large, numerous and borne
in autumn. Altogether there are about 80 species,
mostly N. American. Lvs. generally opposite below and
alternate above, but this is not a constant character:
heads pedunculate, solitary or corymbose, terminating
the stem or brarches : disk-fls. perfect, yellow, brown
or purplish, with a tubular 5-limbed corolla; rays neu-
tral, yellow. The genus is very variable, and there are
also many natural hybrids ; hence the species are diffi-

cult to delimit. The old notion that the tlower-heads
follow the sua from east to west has recently been sub-
stantiated tor K, annuus.. (See Botanical Gazette, vol.

29:197.) Garden monographs are found in Gn. 27, p. 66;
45, p. 372; 49, p. 326 and 55, p. 146.

Suntiowers are of the easiest culture, and are adapted
to a variety of soils. They are seen to best advantage
when planted inmasses,ratherthan assolitaryspecimens,
and should be given plenty of room, being gross feeders.
Most Sunflowers, especially J?. fijiHiiH.s, are too coarse

to be harmonious near the house, but find an effective

setting in the background, against the shrubbery bor-
der. A few species, however, especially ff. orgyalis and
H, debilis, are worth growing for their foliage alone.
The annual species are prop, by seeds or cuttings; the
perennial chiefly by division. AH varieties of H. muiti-
floriis root readily from both soft and hardwood cut-

tings. The double forms rarely produce fertile seeds
and must be prop, by division. The seeds of annuals
may be planted directly in the border, but it is best to

start them indoors in March. Perennial kinds, particu-
larly forms of ff. mnUiflorus, should be taken up in

late fall or early spring, every two years, and the root-

stocks divided and replanted; otherwise the roots will

ramble away, and the flowers will deteriorate. All
thrive in a light, dry soil; but -ff. annuus and H. gi'gan-

teus may be used to advantage for drying malarial
spots. Sunflowers do not thrive in very shady places.

S. W. Fletcher.
Sunflowers {R. anntms) are cultivated extensively

in Russia, India and Egypt; less widely in Turkey, Ger-
many, Italy and France. The seeds from the large-

seeded variety are sold upon the streets in Russia as we
do peanuts, except that they are eaten raw. The small-
seeded variety is preferred for the manufacture of oil.

When cold-pressed, a citron-yellow, sweet-tasting oil,

considered equal to olive or almond oil for table use, is

produced. The resulting oil-cake, when warm-pressed,
yields a less edible fluid, w'hich is used for lighting, and
in such arts as woollen dressing, candle- and soap-mak-
ing. The oils dry slowly, become turbid at ordinary
temperatures and solid at 4° F. For stock and poultry
feeding, and for other purposes, Sunflower oil-cake is

about equal in value to that of flax- and cotton-seed.
The cake is largely exported by Russia to Denmark and
S\ve<len, and to some extent to other European markets.
Sunflower stems and heads make an excellent paper, and
the stems furnish a fine fiber that compares favorably
with silk. They are, however, generally used for fuel,
since the above industries have not been developed.
Sunflowers grow readily in many soils, but best re-

sults are obtained upon light, rich, calcareous or allu-

vial land, well supplied with moisture and unshaded by
trees. White, clayey and poor soils are unfavorable.
Preparation of the soil should be thorough ; deep fall

plowing followed by spring harrowing being preferred
to spring preparation. The seeds are generally sown in

drills running north and south, 30 in. apart, 9 in. asun-
der in the drill, and 1 in. deep. Sometimes they are
transplanted from nurser'y beds when 4-6 in. tall. About

a week after the plants appear they are thinned to 18 in
asunder. From 4 to 6 pounds of the seed will sow an
acre. Cultivation is the same as for corn, except that
when the plants reach a height of 3-4 ft., the inferior

1026. Helianthus debilis. Nearly half size.

flower heads should be removed, leaving only 4 or 5 on
the principal stem. In windy climates hilling is some-
times necessary to prevent blowing down.
On some farms the roots are harvested as they ripen

and placed upon floors or movable pole racks to dry.
Upon larger areas they are cut to the ground when most
of the heads have ripened and piled, heads up, to cure.

The former method insures a much higher grade of oil,

and is therefore preferred. Every effort is made to pre-
vent fermentation, either in the heads or in the pile of
seeds, since this injures the quality of the oil. When
thoroughly dry the heads are either placed on racks or
piled, face downward, on a floor and beaten with flails.

The seeds are then spread thinly, shoveled over occa-
sionallj', and allowed to become perfectly dry before be-
ing sent to the mill. The average yield is about 50
bushels to the acre. The percentage of husks ranges
from 40 to 60; and the oil from 15 to 28. As a general
rule, 100 bushels of seed will yield 33 bushels of ker-
nels, 100 bushels of kernels from 280 to 320 gallons of
oil of both qualities.
Russian Sunflower, a large-seeded variety, producing

a single head, grows 8 ft. tall, out is less esteemed for

oil production than the small-seeded varieties.
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In America the Sunflower industry may be said to

have hardlj' commenced, there being at present but two
well-developed markets for the seed. jj^ q_ Kains.
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angi.istifolms, 5.

animus, 1.

ai'Kophyllus, 2.

atrorubens, 7.

Califormcus, 1, 20.

ciiciimci-ifolms, 3.

deoapetalus, 11.

debilis, 3.

divarieatus, 12.

INDEX.

doronicoides, IC.

giganteus, 13.

grosse-serratus, 10.

Mrsntus, 21.

Isevigatus, 8.

l^titlorus, 19.

Masimiliaui, 14.

Missouriensis, 6.

mollis, 17.

mnltiflorus, 11.

orgyalis, 4.

piiiDiUis, 18.

rigidus, (i.

strumosus, 9.

traehelifolms, 22.

tuberosus, 15.

Annuals : Ivs. long-petioled:
disk hroivn or purplish.

B. Stem erect, stotit, simple or
branching above

BB. Stein diffuse, slender, branch
ing freely from the base

\. Perennials by creeping root-

stocks: Ivs. sessile or short-
petioled.

B. Disk brown or purplish.
c. jL/VS. linear, entire {except

the lower), sessile 4.

5.

cc. Lvs. ovate to broad-lanceo-
late, mostly toothed, nar-
roived at the base into a
ivinged petiole 6.

7.

.EB. Disk yelloivish*

c. Stem smooth heloiv, the
branches often slightly
rough or pubesceyit

.

annuus
argophyllus

3. debilis

orgyalis
angustifolius

rigridus

atrorubens

D. ikis
.
pale beneath 8. laeyigatus

9. strumosus
10. grosse-serratus

DD. Zrvs. green OH both sides. 11. decapetalus
12. divarieatus

00. Ste7n rough or hairy below.
D. Bootstocks thickened in-

to one or more fleshy
tubers 13. giganteus

14. Maximiliani
15. tuberosus

DD. Sootstocks all slender.
E. Lower lvs. sessile or

with a clasping
base IG. doronicoides

17. mollis
EK. Lower lvs. short-

petioled.
F. Stem 1-3 ft., not

branching 18. pumilus
PP. Stem nsnally over

S ft., branching .19

.

laetiflorus

20. Californious
21. hirsutus
22. trachelifolius

1. dnnuus, Linn. Common Sonplower. Stem 3-12
ft., rough-hairy, often mottled : lvs. 4-12 in. long,
broadly ovate, acute, the lower cordate, coarsely serrate,
rough on both sides: fls.3-6 in. wide in wihl specimens,
often 14 in cult. July-Sept. Minn, to Tex., west to
Wash, and Cal. Gn. 27, p. 08. Gt. 43, p. 95 (asff. ioif/cK-
laris). B.R. 15:1265 (as i?. lenticularis) . —A valuable
economic and ornamental plant. The lvs. are used for
fodder, the fls. yield a yellow dye, the seeds furnish an

'

oil and are used for food. It is grown for food chiefly in
Russia. H. annuus has long been in cult, as an orna-
mental, and has varied into many distinct forms. Com-
mon varieties are: Var. CaliJbmicus, very large and
double; var. citrlnus, with primrose-colored rays (Gn.
49, p. 327); var. globdsus fistul6sus, having enormous
globular heads; var. ninus !1. pi. (Globe of Gold), dwarf
and double, valuable for borders ; Eussian Giant,
10-12 ft. high, single, grown mostly for seed; var.varie-
gatus, with variegated lvs., but not especially attrac-
tive.

2. argophyllus, Torr. & Gray. Silvery-leaved Sdn-
FLOWEK. Stem usually 4-5 ft. high, soft grey, with a
dense, silky pubescence, especially the upper branches.
Otherwise like B'. annuus, into which it seems to vary
under cultivation if the seedlings are not constantly
selected for their silky character. Texas. The var.

Tex^na, Hort., which does not differ botanically from
the type, is an attractive form of this species. R. H.
1857,p.431. Gn. 12, p. 280; 27,p.67; 55, p. 147.

3. dfihilis, Nutt. (ff. cucumerifblius, Torr. & Gray).
Cucumber-leaved Sunflower. Fig. 1026. St. 1-4 ft.

high, hairy throughout: branches often mottled with
purple or white, each one bearing a fl. : lvs. 1-4 in. long,
ovate to triangular, generally with a cordate base, thin,

glossy, irregularly toothed or entire: fls. 2-3 in. wide,
on slender peduncles. July-Sept. Fla. to Texas and
westward. G.C. III. 17:167. Gt. 44, p. 571. B.M. 7432.

Gn. 49: 1064. -This is one of the best for cut-fls. It

needs a sandy soil.

m
i

'
',?'

m&
1027. Clump of Helianthus orgyalis.

4. orgyaiis, DC. Fig. 1027. Stem 8-10 ft. high, strict,

smooth, very leafy: lvs. 8-16 in. long, slightly rough,
drooping : fls. numerous, lemon-yellow. Sept., Oct.
Dry plains. Neb. to Tex. and westward. Gn. 27, p. 67;

55, p. 147. P.R. 2:146.— This species has distinct and
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attractive foliage, which is not at all coarse. A well
grown plant will produce spikes of fls. nearly 4 ft. long.

5. angustiS61ius, Linn. Swamp Sunflower. Stem
2-6 ft. high, simple or branching above, slightly rough:
Ivs. 2-7 in. long, somewhat tufted, drooping, with roiled

edges, smooth or slightly rough: fls. 2-3 in. wide, few
or solitary. Aug.-Oct. Wet land, N. Y. to Pla., west to

Ky. and Tex. B.M. 2051.

6. rigidus, Desf. (H. Missouriinsis, Schwein.). St.

1-3 ft. high (rarely 5-8 ft.), strict, sparingly branched,
rough or hairy: Ivs. 0-12 in. long, oblong to ovate-lan-
ceolate, firm, thick, rough-hairy, entire or slightly

toothed: fls. 2K-4 in. wide, showy, long-stalked; rays nu-
merous, about IH in. long; disk sometimes yellow at

first, turning brown. Aug.-Oct. Mich, to Tex. and west
to Col. B.R. 0:508 (usS. atroruiens). B.M. 2020 (asS.
difhisus). B.M..266& (&sS.atroruhens]. Gn. 27, p.68.-
After H. decapetaliis this species is one of the best
perennial Sunflowers. It varies under cultivation chiefly

in the direction of doubling and in lengthening the
blooming period. Some of the best garden varieties
are aestivalis, grandiflorus, semi-plenus and Miss Mel-
lish.

7. atr6rul)ens, Linn. Pubple-disk Sunflower. St.
2-5 ft. high : Ivs. usually thin, sometimes hoary be-
neath : fls. about 2 in. across ; rays few (10 to 10),
rarely over 1 in. long; disk dark red. Otherwise like

If. rigidus, to which it is inferior. Va. to Fla., west to
Ohio and La.

8. laevig^tus, Torr. & Gray. Stem 2-5 ft., simple or
branched above: Ivs. .3-6 in. long, lanceolate, smooth,
entire or slightly toothed : fls. 1-1/^ in. broad, few or
solitary; rays 6-10, usually less than 1 in. long. Aug.-
Oct. Va. to N. C.

1028. Helianthus decapetalus, var, multiflorus.

(See species No. 11.)

9. Btrumdsus, Linn. St. 3-7 ft. high, usually branch-
ing, often glaucous: Ivs. 3-8 in. long, ovate-lanceolate,
rough above, entire or toothed : fls. 2}4-i in. across;
rays 8-15, 1-lK in. long. July-Sept. Open woods. Can.
to Ga. and west to Wis. and Ark. Var. ni611is, Torr.
& Gray. Lvs. downy beneath. B.M. 3089 (as iT.moZiis,
Lam. )

.

10. grdsse-serratus, Martens. St. 6-10 ft. high, very
smooth, glaucous: lvs. long-lanceolate, slender-petioled,

1^^-
1029.

Helianthus divaricatus.

rough above: fls. many, cymose, 1-3 in. broad. Aug.-
Oct. Pa. to Mo., south to Tex. — Passes into/f. gigantens.

11. decapetalus, Linn. Stem 2-5 ft. high, branched
above: lvs. 3-8 in, long, ovate-lanceolate, sharply ser-
rate, thin, rough above, finely pubescent beneath : fls.

2-3 in. across, numerous; rays
generally more than 10, in spite
of the specific name. July-Sept.
Moist soils, Quebec to Ga.,west to
Mich, and Ky. 6.0.11.16:001.-
Under cult, it has given rise to the
horticultural var. multiSlbrus {B.
imiltifldrtis, B-Ort.). Pig.1028. B.M.
227. G.C. III. 10:421. Gn. 27:470,

pp. 71,74; 45, p. 373. Gt. 43, p. 554.

Gng. 3:83. P. R. 2:413. The many
garden forms of var. nmUifloriis
differ mainly in the extent of doub-
ling, season of blooming, habit of
plant and size of fl. Among the
best are : Var. ildre pUno and var.
grandiildrus, almost completely
double; var. mijor, fls. larger than
common ; var. mdximus, very large,

single fls. with pointed rays ; Soliel

'

d'Or, with quilled florets, like a
Cactus Dahlia. Multiflorus varie-
ties are the most popular of peren-
nial Sunflowers, and deser-
vedly so. If the double forms
are grown on poor soil, or are
allowed to remain for several
years without being divided,
they become single.

12. divaricatus, Linn. Fig.
1029. Stem 1-0 ft. high: lvs.

sessile, rough above, pubes-
cent beneath, standing out
nearly at right angles to the
stem : fls. few or solitary, 2 in. across. July-Sept.
Dry woodlands. Can. to Pla., west to Neb. and La.

13. gigantfius, Linn. Indian Potato. Stem 3-12 ft.

high, stout: lvs. 3-7 in. long, lanceolate, very rough,
serrate or nearly entire : fls. usually several, l!^-3 in.

broad, mostly long-stalked; rays 10-20, barely 1 in.

long, cupped, pale yellow : seeds smooth. Aug.-Oct.
Wet ground. Can. to Pla., west to Neb. B.M. 7555. D.
165.— Var. subtuberdsus, Bourgeau. A northern form
with unusually fleshy roots, which were formerly col-

lected by Indians for food. Hence "Indian Potato."

14. Maximiliani, Schrad. Stem generally 2-4 ft. high,
sometimes 8-10: lvs. inclined to be trough-shaped : fls.

on short, densely pubescent peduncles; rays 15-30, gen-
erally IM in. long, deep yellow. Otherwise like Jl. gi-

gantens , of -which it is probably the M'esternform. Aug.-
Oct. Dry plains, west of Mississippi river.

15. tuberdsus, Linn. Jerusalem Artiohol.e. Stem
5-12 ft., branched above, lvs. 4-8 in., usually ovate,
acuminate, serrate, rough above, finely pubescent be-
neath: fls. several or numerous, 2-3 in. across ; rays
12-20: seeds pubescent. Gn. 27:68. B.M. 7545. -Fre-
quently cultivated for its edible tubers. See Artichoke,
Jerusalem.

16. doronicoides, Lam. Stem 3-7 ft. high : lvs. 4-8 in.

long, ovate oblong, narrowed towards both ends, rough
on both sides : fls. numerous, in loose panicles ; rays
12-20, broad. Otherwise us ff. la'tifoHus. Aug. , Sept.
Dry soils, Ohio to Mo. B.M. 2778 (as H. pubescens).

17. m611is. Lam. Stem 2-5 ft. high, stout, very leafy,
hoary villose, at least when young : lvs. 3-5 in. long,
ovate-lanceolate, white-pubescent or rough on upper
side; fls. solitary or few, 2-3 in. broad ; rays 15-25.

July-Sept. Barren soils, Ohio to Ga., west to la. and
Tex. Gn. 55:1212.

18. piimilus, Nutt. Stem rough and hairy throughout:
lvs. only 5-7 pairs, 1-4 in. long, ovate-lanceolate : fls.

few, short-peduncled. Eastern Kooky Mts. and adjacent
plains.

19. laetiildrus, Pers. Showv Sunfower. Stem 4-8 ft.

high, leafy: lvs. 4-10 in. long, ovate-lanceolate, more or
less serrate, rough on both sides: fls. several. 2-4 in.
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broad, short-peduncled ; rays 15-25, about IK in. long,
showy. Prairies, Ind., 111., Wis. Gn. 45:960. G.M.
31:20i.-A desirable Heliantlius. The garden form H.
semiplenus is better than the type. Resembles tall-grow-
ing forms of S. rigidus, but disk yellow.

20. CaUi6rmcu3, DC. Stem 3-8 ft. high. Its. lanceo-
late, rough on both sides: fls. loosely paniculate. Calif.
— Most of the plants grown under this name are a gar-
den form of If. aniiuns.

21. hirstitus, Raf . Stem 2-4 ft. high, densely hairy :

Ivs. ovate-lanceolate, thick, very rough, pubescent and
pale beneath: lis. several, 2-3 in. across. July-Oct.
Dry soils. Pa. to Ga., west to Wis. and Texas.

22. trachelifdlius. Mill. Resembles strumosus, but
stem and fl. -stalks usually rough-hairy and Ivs. thinner,
green on both sides. Aug., Sept. Dry soil, Pa. to Wis.

S. W. Fletcher.

HELICHRt'SUM (Greek for sun and cjold; referring
to the flower heads). Gompdsitce. Syn. ,JSlichrysum.
Nearly 300 Old World herbs or shrubs, mostly African
and Australian. Some of them are grown for everlast-
ings, being, with Helipterum, amongst the most impor-
tant plants for that purpose. Easily grown as hardy
annuals in any garden soil. Fls. of two kinds, the out-
ermost ones with pistils only: involucre dry and chaff-

like, the stiff overlapping scales glabrous, often colored:
heads large, terminating the branches, normally yellow,
but now varying into many colors in long-cultivated
forms.

A. X/i'S. ohlong or narroiv ; groivn for everlastings.

B. Heads large, solitary.

hracte^tum, Andr. Fig. 1030. Stout annual, lj^-3ft.
tall, somewhat branched, the terete stems nearly or
quite glabrous: Ivs. many and rather large, oblong-lan-
ceolate, narrowed to a short petiole, entire, green:
heads terminating the branches, 1-2}^ in. across, yellow
or orange, the short and obtuse involucre-scales imbri-
cated. Australia.— Perhaps the most important single
everlasting fi. grown in this country, particularly for
bold or heavy design work. It is very variable, particu-
larly in color. The heads are pure white in var. Alburn,
Hort. (H.dlhum, Hort. B. niveum. Grab. B.M. 3857)

;

scales tipped with red in var. hicolor, Hort. (JSlichrysiim
bicolor, LjinAl. B.R. 21 :1814) ; dark scarlet in var. atro-
coccineum, Hort. (ff. alrococcineum, "Kort.

) ; dark blood-
red in var. atroaanguineum, Hort. {H. atrosanguineum,
Hort.). The forms with very large heads are often
known as H. maerdnthum, Hort. The double forms are
often known as II. monstrdsiim, Hort. Other portraits
of this species will be found in B.R. 24:58. R.H.
1851:101.

BB. Seads medium to small, in clusters.

C. Color yellow or orange.

aren&rium, DC. A foot or less high, herbaceous: Ivs.

plane, white-woolly, the lower ones oblong-obovate and
long-attenuated into a petiole, the upper ones linear-lan-
ceolate and acute: heads globular, in compact little co-

rymbs, bright yellow. Perennial, in sand, France.—Ap-
parently not cult, in this country. See Everlasting.

orientile, Geertn. {Gnaphcllium orientdle, Linn.).
Stem simple, 1}4 ft. or less tall: Ivs. oval-oblong to lan-
ceolate, obtuse, sessile, rather small: heads bright yel-
low, small, globular, in corymbs. S.Eu. toAsiaMinor.—
Much cult, in Mediterranean regions, but little known
in this country.

apiculatum, D. Don. Perennial, 1-2 ft., tomentose,
leafy below: Ivs. lance-spatulate, the base more or less
spatulate: heads M in. across, in small heads or clus-
ters, orange-yellow, the scales sharp-pointed. Australia.
— Little known in this country.

CC, Color wliite or nearly so.

grandifldruin, Less. Perennial, somewhat woody, de-
cumbent at the base : Ivs. crowded near the base, ses-
sile, obovate to oval or oblong, obtuse, woolly on both
sides : heads hemispherical, in corymbose clusters,
glossy, cream-color, Kin. across. S. Afr.

diosmaeiblium, Sweet. Tall, upright: Ivs. very small,
narrow-linear (Win. or less long), the margins revolute:

heads small and numerous, white. — Cult, in S. Calif, by
Franceschi. Australia; sometimes grows 20 ft. high.

AA. Lvs. ovate or broader : horder and vase plant

.

petiolatum, DC. (Gtiaphdlinm landtum, Hort.).
Tender perennial, cult, for its long, woolly stems and
woolly lvs., either as an edging in ribbon borders or as

1030. Helichrysum bracteatum (X>^).

One of the choicest everlastings.

an ornament in lawn vases ; lvs. petiolate, ovate and
broad at the base, obtuse : heads (not often seen in

cult.) in branched cymes, the involucre scales obtuse,
cream-white. S. Afr. —An old garden plant. Prop, by
cuttings from stock plants carried over winter.

HELICdDEA. See BiUbergia.

HELlCODlCEEOS (Greek, spirally S-liorned) . Ardceai.
The extraordinary plant shown in Fig. 1031 is known as
the "Hairy Arum" and sold by the bulb dealers as Arum
crinitum. When in flower it has a disgusting odor,
which attracts carrion flies and bright green insects, as
uncanny as the plant itself. The plant is the only spe-
cies in its genus, the hairiness of the spadix being a
very distinct character. Helieodiceros and Dracunculus
are alike in having few ovules, which are fastened at the
top and bottom of the cell, but in the latter the stami-
nate and pistillate fls. are close together, while in the
former they are separated by a sterile portion. Arum
differs from both genera in having the ovules fastened
in 2 series at the side of the cell. The Ivs. of Arum are
spear- or arrow-shaped, while in the other two they are

pedately cut. Latest monograph in Latin by Engler in

D.C. Mon. Phan. 2:604 (1879).
This plant is worth growing once, since it is one of

the great curiosities of horticulture. It may be secured
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from bulb dealers in the fall and flowered under glass

in the spring. It is a most vile-smelling plant when in

full flower. The plucky artist who drew the accom-
panying picture of this arum wrote at the bottom of his

drawing, "Air 'em."

103t. Helicodiceros muscivorus (X 3^).

muacivorus, Eng. (H. crinltus, Schott. Arum crinX-
tuin. Ait. DraciincHlus crinltus, Schott). Fig. 1031.
Height \yiit.: spathe-limb purple, covered with purple
hairs. Corsica. B.R. 10:831. F.S. 5:445. W. M.

HELICdNIA (Mt. Helicon, in Greece, seat of the
Muses). ScitaminAcem. Foliage plants allied to Musa.
Perhaps 25 to 30 species in tropical America. The plants
are grown in a warmhouse along with Alocasias, An-
thuriums and Calatheas: the directions given for the
cultivation of Calathea apply very well to Heliconia.
Under the name of Wild Plantain or Balisier, H. Biliai
is cult, outdoors in S. Fla. and along the Gulf of Mex.
It is an evergreen shrub rivaling the bananas in foliage
and scarlet and black flower-sheaths. E. N. Reasoner
classes it among plants that sprout up readily in the ex-
treme South if killed by frost, and recommends it as a
house plant for the South.
From Musa, Heliconia differs chiefly in having a dry,

often dehiscing, 3-loculed, 3-seeded fruit. Pis. in clus-
ters belowthe Ivs., subtended by bracts afterthe way of
Musa; sepals 3, linear, free or somewhat joined to the
corolla; corolla short-tubed; stamens 5; staminodium
1: Ivs. large and striking, often beautifully marked;
stems arising from a strong rootstock. Various species
have been introduced into cult., but the following are
the only ones appearing in the Amer. trade.

Bihii, Linn. Balister. Wild Planta™. Becoming
10-15 ft. tall, banana-like : Ivs. oval or oblong-oval, long-
petioled, transversely ribbed, the blades 3-5 ft. long:
blossom sheaths very large, scarlet and black, the fls.

red or orange. W. Indies and S. —A most striking plant,
but rarely seen in glasshouse collections. It is natur-
alized in the Old World tropics.

adreo-stri^ta, Hort. Perhaps a form of the preceding:
Ivs. beautifully striped along both midrib and transverse
veins with golden yellow: stems striped with yellow and
green: leaf-limb oval-acuminate. I.H. 29:464; 42, p.
289 (where a list of the best kinds will be found). S.H.
2, p. 133. P.R. 3:493. -Very handsome. ;^The best known
kind.

illiistris, Hort., is of the general style of the last, but
the rib and veins are marked with pink. Var. rubricatilis,

Hort., has more red, the petiole being bright vermilion.
R.H. 1896:36 (where a review is made of the species).
R.B. 21, p. 69. Gn. 52, p. 359.

angustiidlia. Hook. Dwarfer: Ivs. long and narrow,
lJ^-2/'2 ft. long, 3-6 in. wide, green : fls. yellowish green,
6-iO in each red bract. S. Amer. B.M. 4475. ]_,. jj. 3.

HELIOPHILA (Greek, sun-lovinrj), Cruciferce. This
genus includes a blue-flowered half-hardy annual, that
grows about 3 in. high and is advertised at present only
in the very largest catalogues of flower seeds. The
genus contains about 61 species of annual and sub-
shrubby perennials, natives exclusively of S. Africa,
There are no near allies of garden value. The dehis-
cent pod is an important character of the genus. Other
important generic characters are pods sessile or pedi-
celled, 2-celled, 2-%'alved: seeds in a single row, often
winged. The racemes are long and leafless, and the fls.

yellow, white, rosy or sky-blue. Latest monograph in
English by Sonder in Flora Capensis 1 : 35-54 ( 1859-OOJ

.

For general culture, see Annuals.
The plant in the trade is known as H. arabioldes,

Sims, which Sonder refers to H. pilosa, Lam., var. in-
cisa, Sonder. H, pilosa is a very variable species, with
stem 6-24 in. high, erect or diffuse, simple or unbranched
from the base: lower Ivs. often opposite, the rest alter-

nate: fls. normally sky-blue, wath a yellow center, but
the natural varieties include lilac and yellow. The typi-
cal IT. pilosa has a stem that is rough with spreading
hairs : Ivs. hairy, either oblong or linear, entire or some-
times lobed near apex, cuneate at base: pods linear,

erect or spreading. Var. incisa, Sonders, has Ivs. linear-
cuneate, 3-cut at the apex, rarely 5-cut, the lobes linear
or acuminate. B.M. 496. W. M-

HELICPSIS (Greek, /i7;eWi.e smm). Compdsitce. About
10 species of hardy herbaceous plants, bearing numer-
ous yellow fls. in autumn, and all native to N. America.
They are all perennials except one, and that is not culti-

vated. They are not common in gardens because of the
more attractive forms in Helianthus. iT. Iwvis, var.
PitcJteriana, however, deserves wider popularity. Heli-
opsis has no pappus, while in Helianthus the pappus
has 2 awns. In Heliopsis the rays have pistils, but may
be fertile or sterile. In Helianthus the rays have no
pistils at all. Stem erect, loosely branching; heads
yellow, long-stalked, borne in loose terminal or axillary

panicles: Ivs. opposite, petioled, 3-ribbed, oblong-ovate
to ovate-lanceolate, coarsely toothed. For culture, see
Meliantlnis

.

laevis, Pers. Stem 3-5 ft. high : Ivs. 3-5 in. long,
thinnish, smooth on both sides or roughish above: fls.

numerous, iy^-2% in. broad, long-stemmed. Julj'-Oct.
OpenpIaces,Can. toFla., westtoIU. andKy. B.M. 3372.

Var. Pitcheriana (H. Pitcheridna, Hort.). A dwarf,
more branching and bushy form, 2-3 ft. high, with a
spread of 3-4 ft.: fls. produced much more freely than
in the preceding and a deeper yellow. One of the best
hardy plants for the perennial border, being especially
valuable for cutting and for planting in dry places.
Int. 1895 by Pitcher & Manda. A.G. 10:323. F.R. 2:259.

scabra, Dunal. Differs from H. Icevis chiefly in being
rough throughout: upper Ivs. sometimes entire: heads
few, often solitary. Dry soils, Me. to N. J. and west to

Mo. J.H. 33:359. B.R. 7:592 (as jH". camescens).— Passes
into lajvis. g. W. Fletcher.

HELIOTROPE. See Heliotropium.

HELIOTEdPIUM (heliotropic ; turning to the sun)

.

Boragindcece. A widely spread genus in warm regions,
of more than 100 species. Herbs or rarely shrubs, with
small flowers in terminal, forking clusters and alter-

nate simple leaves : corolla short funnel-form or sal-

ver-shape, the throat mostly open (sometimes con-
stricted) ; stamens 5, attached to the tube, not exserted,
the filaments very short: ovary 4-loculed and splitting

into 4 nutlets (or two 2-loculed nutlets) when ripe, sur-
mounted by a simple style. There is a Heliotrope {H.
Curassdvicu7n, Ijiun.) native to the S. Atlantic states,

with white fls. and oblong or linear Ivs.; also a natu-
ralized species (jET. Indicinn, Linn.) with bluish scented
fls. and lance-ovate rugose Ivs. The florists' Helio-
tropes seem to be derived fi-om 2 species. H. Peruvia-
num, Linn., is perhaps the leading species. Fig. 1032.

Lvs. oval or oblong-lanceolate, very veiny, not conspic-
uously narrowed at the base; fls. small, in aclose cyme,
the corolla tube little longer than the cnlyx. Peru. B.M.
141.— Vanilla-scented. H. corymbdsum, Ruiz & Pav.
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1032. Heliotropium Peruvianum.

(R. grandiflorum, Don), has longer and relatively nar-

rower ivs., "wbicli are distinctly narrowed to the base,

flower-clusters larger and more open, lis. nearly twice

larger and the corolla tube nearly twice longer than the

calyx ; calyx teeth longer and narrower. Peru. B.M.
1609. Narcissus-scented. Many of the large-trussed and
large-flowered garden varieties are apparently oJ this

species rather than of the former; or possibly the two
are hybridized. Originally both species were violet-

flowered, but the colors are now in various shades of
purple, and there are
white-flowered forms.
H.Voltaireanum.Hort.,
occurs in our trade-
lists. It is a compact
garden form, said to be
a hybrid. P.M. 16, p.
100. Another species,

H. Europaeum, Linn., is

rarely seen in old col-

lections, particularly
South, and it is spar-
ingly naturalized. It is

a hoary-downy herb
6-18 in. high, with long-
petioled oval Ivs., and
white fls. in scirpioid
racemes. l_ jj^ 3^

The Heliotrope is a
warmth- and sun-lov-
ing plant, preferring a
rich, light soil, good
drainage and plenty of

water. It needs to be kept growing, and suffers more
than many other plants from becoming dry. It wilts
easily, and should never be allowed to lack for moisture
in soil and air. Quickly becoming pot-bound, it requires
frequent shifting.

The Heliotrope strikes readily from terminal cuttings
of the tender shoots in about eight or teu days. Florists
root the cuttings in pure sand. Cuttings should have
a temperature at night of about 50°, with 5°-10° of
bottom heat. They should be kept from flagging by
careful watering and shading as needed. When the
cuttings have formed roots about half an inch long, they
should be transplanted to small pots or shallow boxes
of light soil, placed where they will have a night tem-
perature of about G0°, sheltered from currents of air,

watered and shaded as needed until established.
The Heliotrope may also be grown readily from seed.

These should be sown in shallow flats in light soil, in a
temperature of about 65°, covered lightly and kept nicely
moist. When well up they may be treated as cuttings.
For forcing, the Heliotrope should have a good ex-

posure to the sun, a temperature of about 60° at night,
rich soil, good drainage and careful watering. The
plant is preferably grown in benches in 6 inches of
soil. A plant easily covers an 18-inch square.
In the open ground plants should have a sunny situa-

tion and moist soil. Here it covers a space 2^ ft. square,
and attains a height of 2-3 ft. They should not be set
out till danger of spring frosts is past.
The plant is comparatively free from diseases and in-

sect pests. Cuttings and seedlings are sometimes de-
stroyed by the damping-offi fungi, and under condi-
tions of neglect, plants sometimes become infested with
mealy-bugs, aphides, or the red-spider. Sometimes
plants are ruined by a disease known among florists as
the "black rust," an ailment similar to or identical with
that affecting the Verbena. It usually appears on plants
in an enfeebled condition, resulting from being pot-
bound, from sour soil or over-potting, followed by too
low temperature, as well as from other causes. Badly
diseased plants should be destroyed. Others are some-
times benefited by syringings and waterings with fiesh
and tolerably strong tobacco tea, in place of the usual
waterings. Repotting and occasional applications of
weak manure water, with perhaps a higher tempera-
ture, will also be found helpful. Ernest Walkek.
Apart from its use as a border plant and for bedding,

being a universal favorite, it usually forms part of the
^tock in trade of florists who do a local business, rank-

ing next to the Geranium as a pot-plant for spring
trade. For cut-flowers in winter it is equally popular,
but its lasting qualities when cut are uncertain. Suc-
cessful growers assert that for best results, strong
stems and good keeping qualities, it should be grown in
a moderately cool, airy house. Some of the best the
writer has seen were grown in a house suited to violets
and mignonette, in which the temperature seldom rose
to 50° F. at night.

Stout, soft cuttings make the best plants, and root
easily in a temperature of 60° F. From the time they are
inserted, sufficient w'ater must be given to prevent wilt-

ing. A propagating bed is not required. Ordinary flats

will do— the medium half-leaf soil and sand. They
must be well shaded for a week or so. They are very
liable to the cutting bench fungus, and should be potted
or boxed off as soon as rooted, which should be in ten
or twelve daj^s. Any light soil will do, and it need not
be rich for the first shift.

For winter flowers, cuttings may be taken in July and
treated as above. Some of the plants among the spring
batch with straight stems may be grown along for
standards by taking out the side shoots until 2 ft. high.
These make handsome drooping specimens. By prun-
ing about midsummer they may be kept in good condi-
tion for years. Stock intended for spring cuttings is

better grown continuously in pots, as the plants lift

badly in the autumn.
The plants do not lift well. The writer prefers to

grow a few left-over bedding plants for stock. Cuttings
struck in June or July and grown continuously indoors
make the best plants for winter flowers. Tall young
plants may be grown into standards by taking out the
side shoots until they reach 2 or 3 feet in height, and
then letting them branch out. Shifted along, they make
large specimens in 12-inch pots, and may be kept in

good condition for years by judicious pruning, top-

dressing and the use of manure water.
Heliotrope is extensively used as a bedding plant, is

a favorite in window-gardens, and is much grown by
florists for cut-flowers. The ease with which it may be
grown either in pots or the garden, the color and
fragrance of its dainty flowers, and the continuity of

bloom, have all con-
tributed to make it a
general favorite.

There have been
numerous garden va-
rieties and a number
of hybrids — white
and the different tints

of blue predominat-
ing. Floral catalogues
rarely mention, how-
ever, more than 6-8
varieties. Madame
de Blonay has for
years been a favorite
white, while Queen
of Violets is perhaps
the finest of the
blues. Chieftain is a
lighter tint. Albert
Delaux is a variety
with golden varie-
gated foliage, but
variegated Helio-
tropes are undesir-
able. Among seed-
lings double forms
occasionally appear.
They have no special
merit, and are seldom
perpetuated.

T. D. Hatfield.

1033. Helipterum Manglesii (XK).
Generally known as Rhodanthe.

HELfPTERTTM
(Greek for sun and
wing; said to refer
to the light-plumed pappus). Conipdsifce. Including
Arrocliiiiutu and Rhoddnthe. About 50 species in An
stralia and S. Africa, of which a few are cult, as ever'

lastings or immortelles (see Everlastings], The cult.
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kinds are annual herbs (or grown as such), of easiest
cultivation in any garden soil. Pis. mostly perfect, with
5-toothed open corollas : akenes woolly, bearing a pap-
pus of many plumose bristles: involucre glabrous, obo-
vate or top-shaped, silvery or rose-colored: plants
mostly glabrous. This and Helicbrysum are amongst
the most important of everlasting flowers.

A. Heads large, manij-floicered.

B. Lvs, broad.

Minglesii, Muell. {Hhoddnilie Manglesiijljiiid]. Hoc-
cdrdia Mdnglesii, Voss). Fig. 1033. Neat glaucous an-

nual, 12-18 in. tall, with very slender, long pedicels,

bearing pretty nodding heads: lvs. thin, oval or elliptic,

clasping: involucre silvery-chaffy, the ray florets origi-

nally clear, handsome pink, but now varying to white
(B. alba, Hort.), and to dark red {H. atrosaiiguUiea,

Drumm.). Var. macul^tum (i?. »i«c?d(:>/ff, Drumm. Boc-
cdrdia Mdnglesii, var. mncnldta, Voss), is usually
larger,with shorter lvs. and involucre flecked with red:
rays pink or white. Austral. B.R. 20:1703. —A charm-
ing plant, and one of the few everlastings which retains

much of its grace and beauty after being dried. There
are double-fld. forms, i. e., those with all or nearly all

the florets ligulate. Excellent also for pot culture.

Seeds of the mixed vars. are sometimes sold under the
name .Rhodanthe varins. j^,

EB. Lvs. linear.

rdseum, Benth. (Aero-
cUnium rdseuni. Hook.
Mocedrdia rdsea, Voss).
Pig. 1034. Annual, 1-2 ft.

high, glabrous, with many
strict simple branches
from the crown, each stem
terminated by one large
head: lvs. numerous, al-

ternate, small and linear:

rays many, pointed, bright

1034. Helipterum
roseum (X /q).

Helipterum Humboldti-
anum (X M).

pink (or varying to white in JI. dlbitvi, Hort. ) . Austral.
B. M. 4801.—A very serviceable and handsome plant.

AA. Heads small, clustered.

Humholdtianura, DC. (/?". Sn'iifordii.Hook. Eoccdrdia
Bumbohltidna, Voss). Pig. 1035. Annual (or cult, as

such), erect or with a decumbent base, the stems some-
what branching: lvs. (and stems) white-tomentose,
linear or lance-linear, pointed, alternate: heads small,
oblong, yellow, in a dense corymbose truss. Australia.
B.IM. 5350.

corymhiflorum, Schlecht. (Eoccdrdia corijmbindra,
Voss). Annual, lower than the last, more branchy: lvs.

broader: heads 2-3 times larger, top-shaped, in small
corymbs, the prominent rays white. Australia.

T TT T>

HELLEBORE. See Jlelleborus.

HELLfiBORTJS (ancient name of H. orientalis, mean-
ingunknown). Eanunculdcew . Hardy herbaceous per-
ennials, about 8 species, natives of Europe and western
Asia. Erect, with large palmately divided lvs., the ba-
sal long-petioled, the upper sessile and sometimes re-

duced to bracts: fls. large, white, greenish, red, purple,
or yellowish; sepals 5, broad, petal-like, mainly persis-
tent; petals small, tubular, furnished with claws; sta,-

niens many ; carpels 3-10, sessile, forming leathery,
many-seeded capsules, dehiscent at the apex.
All the kinds will thrive in ordinary garden soil, but

for the best results use a soil of rich loam and coarse
sand, with a top-dressing of rotten manure. A moist,
well-drained, partially shaded situation is preferable.
The species may be planted in shrubbery borders, and
in rockeries, or if wanted for cut-flowers they should be
planted in beds. An important point is not to disturb
the plants when once established, as they are very sen-
sitive to frequent changes of location. All the species
bloom before spring arrives; a few mild days in Decem-
ber or January will bring out the buds of H. niger va-
rieties, and the others are not far behind. They are
easily forced under glass. Strong plants should betaken
up into large pots and gradually inured to a warm tem-
perature. Blossoms may thus be brought forth at any
time desired in winter. Prop, best by division in fall or
spring; but if seeds mature they will germinate well
if planted immediately in pans or in rich, open ground.
Seedlings should bear flowers the third season. Mono-
graphs by J. G.Baker in G.C. II. 7:432 (1877 and by
Thos. Moore in G.C. II. 11:431 (1879).

A. Lvs. dying annually, tliin.

viridis, Linn. Stem scapose: rootstock creeping: 1

basal leaf 8-12 in. broad, on petiole (i-lO in. long; seg-

ments 7-11, oblong, acute, sharply serrate : fl.-stem

hardly exceeding the basal leaf, bearing 3-6 fls. and
large, leaf-like bracts: fls. large, yellowish green; se-

pals broadly oblong, obtuse, spreading: capsules about
4, as long as the sepals, transversely ribbed ; style

erect. Eu. Nat. in eastern states. G.C. II. 25:553.—
Not so much used as the other species here given.

Var. purpuriscens, Waldst. & Kit. Differs chiefly in

the central leaf-segments being deeply palmately cleft,

and the fls. much tinged with purple, especially on the
outside. Hungary. B.M. 3170.

AA. Lvs. evergreen, coriaceous.

B. Flower-stem never more than once forked: fls. 1 or 2.

niger, Linn. Christmas Rose. Pig. 1036. Stemless:
rootstock short, black: only 1 leaf somewhat irregularly

divided into lobes, toothed on the outer half ;
petiole

5-7 inches long: flower-stem simple or once branched:
fls. very large; sepals white, or flushed with purple:
capsules 6-8. Rocky places, Eu. B.M. 8. Gn.55, p. 13.

Var. angustiJolius, Hort. (var. minor, Hort.). Plant
and leaf similar, but fls. small. Very pretty. G. C. II.

21:85, and 111.21:19.

Var. altiSolius, Hayne (var. mdjor, Hort. Var. infixi-

mus.Hort.). Petiole reaching 1 ft. in length: fls. the
largest in the genus, 3-5 in. across, and often several

on same stem. Gn. 14:142; 48:1021. G. C. II. 20:093.

A.G. 11:63.

BB. Floiver-stem forked 2 or S times: fls. several
or many.

orientalis. Lam. Stemless; short creeping rootstock:

1 radical leaf, 7-9-lobed; segments in. long, l>2-2 in.

broad, acute, serrate in the outer half, pubescent, with
strongly I'aised veins beneath; petiole 1 ft. long: flower-
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stem over 1 ft. high, forked above, 2-6-Dd., large, leaf-

like bracts; sepals roundish, imbricated, white, purple

beneath and purple edges, spreading: capsules oblong,

shorter than the sepals, transversely ribbed : style erect

or incurved. Asia Minor. Gn. 47, p. 136.— There are nu-

merous varieties of this beautiful species.

c. JPurple-fld. varieties,

Var. C61cliicus, Kegel. Stem purple-spotted, quite

glaucous: 1 leaf to each flower-stem: fls. 3-G on a stem,

deep bright purple, both inside and out. Asia Minor.

B.U.iail {as R. atrorubens). Gt. 1860:293. Var. Col-

chicus-pimotatus, T. Moore. Fls. deeper plum-purple,

more glaucous, exquisitely mottled inside with innumer-

1036. Christmas Rose, Helleborus Niger (X %).

able dark dots. Gn. 16:189, f. 8. — One of the handsomest
of all the Hellebores.

Var. AbchAsicus, A. Braun. Much like var. Colchicus,

but diljfering in having 2 or more Ivs. to a flower-stem.
Caucasus region. Gt. 1866:490 (as IT. Cancasicus, var.

AbchasicHs, Kegel).

Var. atrdrubens, Waldst. & Kit. Only 1 leaf on a
flower-stem, glabrous, thinner in texture than in the
rest of the orientalis group: segments narrow: fls. 2-4

on a stem; sepals dark purple outside, greenish purple
within. Hungary. K.H. 1865:231.—A connecting link
between the viridis and orientalis groups.

Var. rubro-purpureus, Hort. (H. atropurpurea, Hort. )

.

A seedling of var. atrornbenSj-witb. bold foliage and pur-
ple flower-stems: fls. spreading, deep purple. Charac-
ters well flxed and very handsome. Gn. 16:189, f. 1. R.H.
1884:564.

Furple-fld. hybrids of the varieties of JT. orientalis are
found in the trade under the following names: Var.
etef/ans: var. iridescens; F, C Heinemann, fls. very
large, imbricated, deep purple and mottled ; Fran Irene
Heinemann, fls. rose-purple outside, greenish white,
with dark lines and dots inside; Greteheit Heinemann,
red-fld., strong grower; Hofgarten-Inspeetor Hartwig,
fls. rose-purple without and greenish within; Apotlieker
Bogren, rose-purple, very large.

cc. White-fid. varieties,

Var. Olymplcus, Lindl. Glabrous : fls. small, but
spreading, very numerous; sepals green on outer sur-
face, white within. Bithynia. B.R. 28:58. — Hj'brids
closely allied to this have been given the trade names:
Wilhj Schmidt and Prof. Dr. Schleicher.

Var. gutt&tus, A. Braun. Glabrous, green stem:
sepals green outside, white within and elegantly spotted
with purple crimson dots. Caucasus region. — Two al-

lied hybrid forms are named: Commerz Benary and
Albin Otto. Gn. 16:189, f. 4.

Var. antiquorum, A. Braun. Glabrous, green mottled
stem: fls. as invar. Ohjmpiens, but more imbricated,
maintaining the bell-shaped form. B.R. 28:34 (as H.
orientalis, Lindl.). Gn. 16:189, f. 3.

ccc. Green-fid. variety.

Var. Caucasicus, A. Braun. Lvs. very glossy; seg-
ments more oblong than in the type, often 3 or 4 in.

broad : sepals round, pale green, much imbricated.
Caucasus region. k. C. Davis.

HELMET FLOWER.
tellaria.

Aconit:cm, Coryanthes and ^ScM-

HELONIAS (Greek, swamp-loving). Lili&cece.

Swamp Pixk. This genus includes a rare hardy peren-
nial bulbous plant which grows in bogs from northern
N. J. to N. C, and is sold by dealers in native plants.

In very early spring it bears a hollow scape 1-2 ft. high,
crowned by a raceme 1-3 in. long, composed of perhaps
30 pink or purplish fls., each J^in. across, 6-lobed, and
with 6 blue anthers. The genus has probably only one
species, the other plants called Helonias being largely
referred to other genera, which are distinguished in
Britton and Brown's Illustrated Flora 1:399. The genus
is placed by Britton and Brown in Blelanthacefe, an or-

der included in the Liliaeefe by Benthani and Hooker.
Helonias has a short, stout rootstock like a leek. The
allied Heloniopsis is also in the trade.

buUata, Linn. Swaiip Pink. Stud Pink. Lvs. sev-

eral or numerous, thin, dark green, clustered at the base
of the scape, 6-15 in. long, %-i in. wide, with fine par-

allel nerves : scape stout, bracted below. Apr., May.
B.M. 747. L.B.C. 10:961. B.B. 1:402. -Int. by H. P.

Kelsey.

Helonias, which is perfectly hardy, is so easily propa-
gated by division that it is hardly worth while to grow
from seed. Under cultivation, also,itseems to rarely ma-
ture perfect seed. It multiplies itself rapidly from ofl:-

sets, a single plant often providing a dozen others in a
season. It is found growing in dense shade and also in
the full glare of the sun, alw^ays in wet sphagnum bog
in the latter case, while in the shade it sometimes
spreads to dry ground. Although one of the showiest of
all American bog plants, it is comparatively little known
here, though better in England. It makes an elegant
pot -plant. Harlan P. Kelsey and W. M.

HELONICFSIS (Greek, like Helonias). LiUAcea.
This includes an herbaceous plant resembling our
swamp pink, Helonias bullata, in the color of its fls.

and stamens, but the fls. are larger and fewer, and the
lvs. numerous and tufted. The style in Heloniopsis is a
conspicuous feature, being long and red, tipped with a
purple undivided stigma, while in Helonias the style is

very short and 3-cut. Both genera are separated from
numerous allied genera by the septicidal dehiscence of
their capsules. The fls. are bell-shaped, drooping, deep
pink, 6-lobed, with 6 red fllaments and purple-blue sta-

mens. The genus has about 4 species. The following
grows in the mountains of Japan at an altitude of 2,000-

7,000 ft., and is presumably hardy. It was once offered

by John Saul, of Washington, D. C.

Japonica, Maxim. Rootstock short, stout, with long
root fibers : lvs. oblanceolate, persistent, green tinged
purple: seeds small, very numerous, with a conspicuous
tail at each end. B.M. 6986.

HELWiNGIA (after G. A. Helwing, 1666-1748, a

Germanclergyman, who wrote on the botany of Prussia).
AraJi&eew. A curious deciduous shrub, remarkable for
the reason that the small, inconspicuous greenish fls.

are borne in clusters on the midribs of the lvs. at about
the center of their upper surfaces. Of not much decora-
tive value and therefore rarely cultivated, but interest-

ing on account of the unusual position of the- fls.; ten-
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der North. It seems to grow in any soil that is some-
what moist. Prop, by fj;reenwood cuttings under glass.
Two species in Jap. and Hima!. Fls. dicecious, short-
pedicelled, with obsolete calyx, 3-5 petals and stamens
and 3—1-celled ovary: fr. a berry-like, 3-4-seeded drupe.

Japdnica, A. Dietr. (H. ruscifldra, Willd.). Bushy
shrub, 3-5 ft. high: Ivs. petioled, ovate or elliptic-ovate,
acuminate, serrate, stipulate, lJ^-3 in. long: fls. in June,
the staminate generally with 3, the pistillate with 4
petals. Jap. S.Z 86. A. G. 13:8.

A. Phelps Wyman.
HEMEEOCALLIS (Greek, beautiful by day; because

the blossoms close at night). I/llidcece, Yellow Day
Lilies. This genus includes the Lemon Lily [R. flava),
which Is one of the hardiest and most delightful of all

herbaceous perennial plants. It easily ranks among the
50 most popular plants for the home garden. All the
blue and white Day Lilies belong to the genus Funkia:
all the yellow and orange Day Lilies belong to Hemero-
callis. The Yellow Day Lilies have narrow, grass-like
foliage, and their flowers have wider funnels. The blue
and white Day Lilies have very broad foliage, which is

not at all grass-like. The flowers of Funkia are borne
in racemes; of Hemerocallis in corymb-like panicles.
Hemerocallis has only 7 species, all of which are culti-

vated. The plants are all remarkably free from enemies,
and need no protection of any kind, even in the severest
winters. The roots are bundles of fleshy tubers, and are
sometimes classed with bulbs in catalogues of nursery-
men. Small plants will flower freely the first year.
Clumps can often be left undivided for 4 or 5 years
without a loss in size or number of flowers, but as a

1037. Lemon Lilies—Hemerccallis flava.

general thing all robust-growing herbaceous perennials
should be divided every second year. In old clumps the
roots often become firmly matted near the middle, and
the wasteful competition between the too-numerous
roots weakens the vitality of the plant. Next io S.
flava, the oldest garden favorites among the Yellow Day
Lilies is H. fulva, sometimes called Brown Day Lily, and
erroneously in some catalogues the Lemon Lily. H.
fulva is a taller plant, with later and orange-colored fls.

and wavy inner segments. Within five years a new
species, G. auvaufiaca, has come into great prominence,
and its var. »H«/or by some connoisseurs is considered the
finest of all Day Lilies. As a rule, double forms are not
as popular as the types, and for the writer they lack the
simplicity and definite character of the single flowers.
Yellow Day Lilies have a wliolesome fragrance. The
individual flowers are short-lived, but there is a good
succession. The plants thrive in almost any garden soil,

but are most luxuriant along the borders of ponds or
moist places, and in partial shade. The flowers are ex-
cellent for cutting. Plants prop, by division.
R. B. Whyte gives the succession of bloom at Ottawa,

Canada, as follows: H. Diimoriierii, June 4; minor,
Middendorfii and Thunherr/ii, June 11 ; rutilans, June
18: fulva, Ju\j 2; aKranfiarn ,VRr. major, Ju\y 9; fnlva,
var. Kwanso, July 23, and disticha fl. pi., July 30. He

adds that M. Dumortlerli, anraniiaca var. major and
B. rutilans diflt'er from all others in the fls. being red-
dish brown outside, which is very marked in the bud.

A. Fls. fragrant.

B. Inner segments of perianth firm: veins not joined by
cross veins: color yellow.

c. Blossoms in Jane.
tliva, Linn. Lemon Lily. Pig. 1037. Lvs. 18-24 in.

long, 6-8 lines wide : scapes longer than the lvs. : corymb
6-9-fld. : pedicels 12-24 lines long: tube 6-15 lines long.
Europe, temperate Asia. B.M. 19. A. G. 17:437. Gn. 48,
p. 400. — In some important works on gardening the color
is erroneously given as orange.

cc. Blossoms in July.

Thunbergii, Baker. "E.xcept for its later flowering,
Thunbergii does not differ materially from flava."
Baker. Lvs. 6-7K lines wide: corymb loose, 8-10-fld.,
with 1 or 2 fls. lower down: tube nearly 1 in. long: fls.

lemon-yellow, opening widely, 3 in. across: segments
membranous, crisped. Japan. Int. 1890. — Rare. R. B.
Whyte writes that the fls. are not nearly as large as
those of B. flava, appear in June, and that E. Thun-
bergii differs from all others in having the upper 6 to
10 in. of the scape thickened and flattened.

BB. Inner segments membranous and wavy at the
margin: a feiv veins joined.

c. Lvs. S-$ lines wide • tube and pedicel long : color of
fls. yellow.

minor. Mill. (fl. graminea. And., not Schlecht. B.
graminifoliii , Schlecht.). Lvs. 15-18 in. long, darker
green than in the other species: scapes about as long as
the .vs.: corymb 3-6-fld.: pedicels 3-24 lines long.
July, Aug. N. Asia. B.M. 873.

cc. Lvs. 6-8 lines wide : tube very short : color of fls.

orange.

DumortiSrii, Morreu {B. rutilans, Hort. ). Height
l}^-2 ft.: lvs. 12-15 in. long ; scapes hardly as long as
the lvs.: corymb 2-3-fld.: pedicels 3-6 lines long: fls.

2-2>^ in. long, while they are 3-4 in. long in all the other
species ; inner segments 5-6 lines wide. Jap. B.H.
2:43. Gn. 31:589. — i?". ISieboldii is now practically aban-
doned as a trade name. The yellow-fld. species of this
name is B. Bumorfierii ; the blue-fld. species pictured
in L. B.C. 19:1869 and P.M. 5:25 is Funkia Sieboldii.
Var. flore pidno (B. disticha pleno, Hort.) is less cuit.

This species is the earliest to blossom. R. B. Whyte
considers B. rutilans distinct.

coc. Lvs. 8-12 lines wide.

D. Color of fls. orange : tube 8-9 lines long.

aurantiaca, Baker. Height 2}4-3 ft.: lvs. more than
12 lines wide: corymb 6-S-fld. : fls. bright orange, open-
ing less widely than any other species. July. Jap. or
E. Siberia?—The type was introduced tcreult. in 1890 and
has rapidly given way to var. mS,jor, Baker, introduced
1895, which is larger in all parts. Lvs. 12-18 lines wide:
tube 9 lines long: fls. when expanded 5-6 in. across.
July-Sept. Jap. G.C. III. 18:71. Gn. 48:1041 and 50,

p. 17. J.H. III. 31:157. A.G. 18:179.-Closest to Du-
mortierii, from which it is chiefly distinguished by its

much larger, later and more reddish fls. and longer
tube.

DD. Color of fls. yellow : [tube 5-6 lilies long.

MiddendorSil, Traut. & Mey. Name variouslv mis-
spelled. Height 1-lKft.: lvs. 15-18 in. long, 8-12 lines
wide: scapes about as long as the lvs. : corymb 2-4-fld.

:

pedicels almost none : inner segments 9-12 lines wide.
Amur region. Gt. plate 522. R.H. 1897, p. 139.

AA. Fls. not fragrant.

fiilva, Linn. (B. disticha, Don). Lvs. 18-24 in. long,
9-15 lines wide: corymb 6-12-fld. : fls. orange; pedicels
short ; inner segments with wavy margins, with nu-
merous veins joined hy cross veins. July, Aug. Eu.,
temperate Asia. B.M. 04 (central band of white}. Mn.
5, p. 193. Var. Kwdnso {B. Kwanso, Hort.), the
"Double Orange Lily," blooms longer than any single-
fld. form, according to Meehan. Gt. 500. It has a sub-
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variety with variegated Ivs. Var. Jldre pleno, Hort., is

sliown in F.S. 18:1891, with a red spot ou the middle of

each segment. Gn. 18, p. 401. R.H. 1897, p. 139. Var.

variegata has a stripe of white down the middle of

each leaf. W. M.

HEMIC'J'CLIA (Greek, semi-fircular; referring to

the scar or furrow on the seed). Huphorbidcem. This
includes a spreading tree, attaining a height of 40 ft.,

which is cult, in S. Calif, hy Pranceschi, who values it

for its "beautiful holly-like Ivs. and red fruits." The
genus has about 9 species, natives of India, Ceylon and
the Eastern Archipelago, with no near allies of garden
value. Trees or shrubs: Ivs. alternate, petioled, entire,

leathery when full grown: fls. dicecious; petals none;
sepals of staminate fls. 4-5, the inner often larger and
somewhat petal-like : fr. a globose or ovoid, indehiscent

drupe: seed by abortion, usually solitary. S. Anstra-
lasica is told from the other 2 Australian species by its

very short filaments and glabrous ovary.

AustraMsica, Muell. Arg. Lvs. broadly ovate to

ovate-oblong, obtuse, lM-3 in. long, finely veined be-

low: fr. nearly % in. long, very smooth, red and succu-

lent, enclosing a stone.

HEMIONiTIS (Greek, mule; the plants erroneously
supposed to he sterile). Polypodidcece. A genus of

tropical ferns, with copiously netted veins and naked
sori following the veins. Eight or 9 species occur in

the tropics of both hemispheres. The plants are dwarf,

and are grown in Wardian cases by a few fanciers in

the Old World. For culture, see Ferns.

H. palviata. Linn. Lvs. palmate, 2-6 in. wide, with 5 nearly

equal triangular divisions, tliose of the sterile lvs. less acute:

surfaces pubescent. W. Indies,Mex., S.Amer.—JET. elegans, Dav,
Lvs. 4-10 in. wide, with a broad sinus at the base and 5 long
slender, lanceolate divisions: plant smooth. Mex. G-.F. 4:185.

L. M. Underv?OOD.

HEMITi;LIA,( Greek, «.'j'/7t half a roof; referring to

sori). Cijatliwdcece. A genus of tree ferns of the tropics,

with round or semiglobose sori and an inferior indu-

sium, consisting of a scale which is often indistinct and
deciduous. Some 20 species occur in both hemispheres.
For culture, see Ferns.

S. Gmanensis,'Koo)^. Raehis slightly scaly and hispid; lvs.

bi-tripinnate, the secondary raehis distinctly winged, especially

at the upper portion: sori few in each segment, usually 2-4;

indusium ciliate and often lohed. Var. ParddfE, Hort., is the

form commonly in cultivation. British Guiana. I. H. 24:280.
—K. lAndeni, Hook. Lvs. pinnate, the pinnse distant and
slightly stalked, 6-12 in. long, 1-lM in. broad, the base truncate
or wedge-shaped : sori in 2-3 irregular lines near the margin.
Venezuela. I.H. 42:46. L. M. UNDERWOOD.

HEMLOCK in Old World literature is what we call

Poison Hemlock, an umbelliferous herb named Coniuin
maculatitm. By Hemlock, Americans mean Hemlock
Spruce, an evergreen tree, Tsuga Canadensis.

HEMP. Common Hemp is Cannabis safira. (which
see). Bowstring H., see Sn)i.5ci'i«-!a. Manilla H., iU"HSa

textilis. Sisal H., Agave rigida, var. Sisalana.

HEW-AND-CHICKENS. A proliferous form of the
English daisy, i?e??/s perennis ; also the tliick-leaved

rosettes of Cotyledon, used in carpet-bedding and known
as Echeveria.

HENBANE. Hyoscyaynus niger.

HENDERSON, PETER (Plate X.), 1822-1890, market-
gardener, florist, seedsman and author, was born at

Pathhead,near Edinburgh, Scotland, in 1822, and died in

Jersey City, Jan. 17, 1890. He was trained in Old World
methods of gardening, came to America in 1843, worked
under Geo. Thorburn and Robert Buist, and in 1847 be-

gan business in Jersey City as a market-gardener, with a

capital of $500, saved by 3 years' hard work. He contin-

ued to live there until his death. The publication

of "Gardening for Profit" in 1805 marks an era in

American horticulture. It was the first American book
devoted entirely to market-gardening, and it helped to

induce many persons to enter the business. By the time

of his death about 150,000 copies of the book are said to
have been distributed. It was written in an aggiegate
of 100 hours, when the author was working 15 hours a
day, largely at manual labor. At the noon intervals and
late at night he wrote this work lying on his back, with
a pillow under his head. The secret of its success, and
of the author's, was tlie invention of new methods
adapted to operations on a large scale. The second edi-
tion in 1874, and the third in 1887, are both thorough re-
visions.
"Henderson's Practical Floriculture," 18G8, was an

epoch-making book in commercial floriculture. Up to
this time most works on flower-gardening had been
written for the amateur. This point of view is neces-
sarily the commoner one, and Henderson's contribution
to it was "Gardening for Pleasure," 1875. In the compi-
Lation of "The Handbook of Plants," 1881, hewas largely
aided by 0. Ij. Allen, and in the second edition, 1890, by
W. J. Davidson. "Garden and Farm Topics" was issued
in 1884, and In the same year appeared "How the Farm
Pays," a stenographic report of conversations between
Wm. Crozier and Peter Henderson. It is claimed that
aearly a quarter of a million copies of his various works
have been sold. His seed business was founded at New
York in 1865. Lately more than 200,000 copies of the
various catalogues have been distributed annually.
Few men, if any, have done so much to simplify and

improve methods of handling plants for commercial
purposes. His greenhouses were an object lesson to
many visitors, his methods were widely copied, and his
business successes were the goal of ambitious market-
gardeners and florists, among whom he was for many
years the most commanding figure. He was a frequent
contributor to the horticultural and agricultural maga-
zines, and during his forty-two years of business life is

supposed to have written or dictated at least 175,000
letters. Two-thirds of these letters were written with
his own hands, and he always replied promptly to in-

quiries about methods of cultivation. A self-made man,
simple and abstemious in his habits, he was a tireless

worker. He combined in a high degree .the faculties of
growing plants and of business ability. His mastery of

details was complete. His books are exceptionally read-
able, his powerful personality appearing through every
page. The records of his personal experience are prac-
tical, ingenious and fertile in suggestion. An account
of his life is published in a memoir of 48 pages by his
son, Alfred Henderson. y^^ ]\i^

HENFREYA. See Asystasia.

HEPATICA (liver-like, from the shape of the leaves).
JRanunculdeei^ . Hepatica. Liver Leap. A genus of
3 species, natives of the
north temperate zone.
Stemless, low perennials:
lvs. 3-lobed aud sometimes
toothed; appearing after

the flowers and remaining
green over winter: scapes
i-fld., with an involucre
of 3 small sessile lvs. sim-
ulating a calyx : sepals
petal-like, white, pink or
purple: akenes short-
beaked, pubescent. Fig.
1038. The plants prefer
shade, but do fairly well in

open places. They should
remain undisturbed from
year to year, in rich, well-
drained loam. Well suited
to the north or east slope
of a rockery. Plants kept
in pots in a coldframe un-
til midwinter will quickly
bloom at any time desired
if removed to a warm room
or greenhouse. Prop, by
division or seed.

triloba, Choix. {Repdtica Sepdtica, Karst. Anemdne
ffepdfica, Linn. A. trilnba, Hort.). Seapes 4-6 in.:

lobes of lvs. obtuse: fls. %-l in. across; sepals oval or

1038. Flower of Hepatica.

Natural size.
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1039. Hepatica acutiloba
at night.

The flowers of Hepatica droop
and close at night.

oblong, obtuse. Earliest spring. Eastern U. S., Eu.
and Asia. B.M.IO. B.R. 5:3S7 {us ff. Americana).
White, blue and pink-fld. forms have been fixed in
cultivation, and are known as var. alba, Hort. ; var.
caerMea il.-pl., Hort.; var. rilbra Jl.-pl., Hort. Gn.
26:448. G.C. 1S73, p. 645 (var. marmorata, Moore).

acutiloba, DC. (H. triloba, var. acuta, Pursh. Ane-
7yidne acutiloba, Ijamson. IT. acuta, Britt. ). Fig. 1039.
Much like If. triloba, but with the lobes of the Ivs.
ovate and acute, occasionally the lateral lobes 2-eleft
(rarely the middle one) ; akenes slightly stipitate.
Eastern U. S.

anguldsa, DC. {Anemdne angulosa, Lara.). Plant
tufted as in the other Hepaticas, hairy: Ivs. 3-5-lobed,
lobes often serrate: involucre near the fl. toothed:
fls. large, blue, whitish or reddish. Hungary. B.M.
5518. G.C. 1865:698. Gn. 26, p. 25. K.C.Davis.

HEPBURN, DAVID, was .ioint author with John Gar-
diner of the second American book on horticulture. This
was published at Washington, D. C, in 1804. The name
of Gardiner appears first on the title page, but it may
be inferred that the practical experience in the book is
almost wholly Hepburn's. He had had 40 years of ex-
perience in gardening, half of the time in England and
half in America. He was employed by General J. Mason
for 6 years on Mason's Island, Georgetown. He bad
also been employed by Governor Mercer. The book was
well made for the time. It s a 16nio, and contains 204
pages of practical directions. The calendar style is

used. The first part (100 pp.) is devoted to the kitchen
garden. The second part consists chiefly of "Fruits,
Flowers, and Shrubs" (82 pp.). This is followed by a
few pages on hops, hothouses and greenhouses. 'The

second edition (Georgetown, 1818) contains 348 pages.
It includes "A 'Treatise on Gardening, by a citizen of
Virginia." This occupies 80 pages. The copy owned
bj' the Massachusetts Horticultural Society possesses
this manuscript note: "This treatise is by John Ran-
dolph, of Williamsburg, father of Edmund Randolph,
Secretary of State during the administration of General
Washington." Robert Manning writes that this note
may have been made by General Dearborn. A third
edition was published at Washington in 1826, and con-
tained 308 pp ^_ jj^

HERACLfiUM (named for Hercules, who used it in
medicine, according to Pliny). VnibelUferce. This in-
cludes 3 hardy herbaceous plants sometimes called Giant
Parsley or Giant Cow-parsnip. They are not suited for
general gardening, but are sometimes grown in wild
gardens or parks, or as single specimens on lawns,
where a very bold and striking object is desired. They
are coarse herbs, growing 5-6 ft. high, with broad foli-

age, which is their chief beauty. According to J. Wood-
ward Manning, they are adapted to all soils, but prefer

r a rich, moist soil, and hence do well at the edge of run-
ning water. Manning adds that these plants should
never be allowed to go to seed. J. B. Keller writes
that if these plants are grown on an open, sunny lawn,
they should be liberally supplied with water at all times.
Prop, by division or seed. The genus Heracleum has
50-70 widely scattered species and no near allies of
garden value.

A. Plants perennial.

laiid,tum, Micb. Lvs. trisect, tomentose beneath; seg-
ments petiolulate, rotund, cordate, lobed : leaflets of the
involucel lanceolate: fr. oval -orbicular. N. Amer., W.
Asia. Mn. 4, p. 164.

villfisum, Fisch. {S. giganteu7n,Fisch.). Height 8-12
ft.: Ivs. sinuate-pinnatifld, sharply serrate, acuminate,
woolly-tomentose beneath; leaflets of involucres short,
bristly, defiexed: umbels sparingly rayed: fr. elliptic,

ciliate, woolly on the back. G.C. III. 3:437 and 20:271.
— Keller says the fls. are nearly white, and borne in Aug.
and Sept., in denser umbels than those oiH. Sibiricum,

1940. The Goose Tree of the herbalists.
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AA. Plant biennial.

Sibiricum, Linn. Lvs. scabrous to hirsute,

pinnate or deeply piunatifld; segments lobed or

palmately parted, serrate: petals about equal:

fr. subrotund-oval, deeply notched at the apex.

Eu., N. Asia. — Keller says this bears yellowish

green fls. in July and Aug. "W. M.

HEKBA mPIA of the old herbalists is Fiknjo
Germanica.

HEEBALS. Books on plants, published from
the fourteenth to the middle of the eighteenth
century, were largely written from the medicinal
point of view, and were often called Herbals.
The scientitic point of view of plant-knowledge
is conveniently dated from 1753,when Linnteus
published his "Species Plantarum." Of the her-

balists, John Gerarde is probably read most at

the present time. His style Is chatty, quaint
and personal. One of the notions accepted by
the early herbalists was that of the vegetable
lamb, which is pictured in this work under
Clhotium (Fig. 470). Another idea that fasci-

nated these worthy plant-lovers was that of the
barnacle goose tree. Pig. 1040 is reproduced from
a book by Duret, 1605, and shows how the fruits

that fall upon dry land become "flying birds,"

while those that fall into the water become
"swimming fishes." Other conceptions of this

goose tree are reproduced in the Gardeners'
Magazine 35:749 (1892). Almost every large li-

brary possesses a few Herbals, as Matthiolus,
Bauhin, L'Obel and Fuchsius. The largest collec-

tion of Herbals in America is the one given by
the late E. Lewis Sturtevant to the Missouri
Botanical Garden at St. Louis.

HERBARIIJM. A collection of dried plants
systematically named and arranged. Every hor-
ticulturist who takes delight in his profession
should have an Herbarium, as it increases im-
mensely the value and pleasure of his work.
Every amateur, nurseryman and florist is hereby
strongly urged to make a collection of dried specimens
of the plants in which he is particularly Interested. It

need not be expensive nor consume much time, and the
process of drying a plant is simple and easy. An Her-
barium is like a reference library, and is equally inval-

uable.
.Unfortunately, lovers of cultivated plants rarely care

for pressed specimens because they are so lifeless and
colorless. Yet there is no surer way for a nurseryman
to keep his stock true to name than by making an Her-
barium. There are many universities and colleges in

America whei-e botanists are glad to verify the names
of plants for the sake of the duplicate specimens. This
is one of the most practical and useful ways in which
botanists and horticulturists can cooperate. The un-
necessary waste in time and money caused by confused
nomenclature and confused labels is one of the difficul-

ties of a large collection of growing plants.
Even in the largest nursery of hardy plants specimens

can be taken by one man in two days in late spring, of
everything that is in characteristic condition at that
time. Three hundred specimens can be secured in two
days in our best nurseries. Even after the spring rush
is over there is time to get most of the important spring-
flowering plants in flower or fruit, and from that time
two or three hours a week is enough to keep up with
the procession of flowers. Sometimes interest can be
aroused in a young student, who will be glad to do all

the work for the sake of duplicates.
Use merchandise tags or a cheap substitute in the form

of pieces of paper about 7 in. long, 1 in. wide, with a
longitudinal slit a little more than 1 in. long near one
end. Pass one end of this piece of paper through the
slit, and draw it close about the stem of the plant, leav-

ing plenty of room for the trade name of the plant, the
date, and the color of the flowers. It is very useful
also to add the height of the pla-nt, and anything else
that is not likely to show in a dried specimen. When a
basketful is gathered, place each specimen between a

1041. A common inethod of mounting Herbarium specimens.

folded newspaper page. Each newspaper page, with its

inclosed specimen, is then placed between "driers."
These are large pieces of felt paper, a kind which is

even more absorbent than blotting paper. A hundred
driers cost a dollar. Put a board on top of each pile and
weight it with stones. Shift the driers daily for a
week or so, and then at longer intervals, until the speci-
mens are wholly dry. A better way of drying plants,
particularly in a small way, is to use a frame press
(to be purchased of dealers in botanists' supplies), pro-
vided with cords and straps for tightening the bundle
and giving the requisite pressure. Specimens are dis-

couraging looking objects while in press, but when they
are carefully prepared and properly mounted on stan-
dard size paper (llJ^xlOJ^ in.), with neat labels giving
the name, locality, habitat, date and collector, they not
only become attractive but ai-e of great scientific value.
The finer and more artistic quality in Herbarium

work differs only in the degree of care bestowed at
every stage of the process. Some of our elementary
botanies give full instructions for making an Herba-
rium. See, also, the "Horticulturist's Rule Book." Her-
baria are notably poor in cultivated plants. For the
critical study of garden plants, an Herbarium is a ne-
cessity. The sheets are kept in heavy manila paper
folders or covers, each genus by itself. The regulation
size for this genus cover when folded is Il%xl6l4 in.

Lay the sheets flat (Fig. 1041). Take pains to select

specimens which show ilowers, leaves and fruits; and
herbs should show the roots. Walter Deane.

HEEBfiETIA (Wm. Herbert, 1778-1847, Dean of Man-
chester, distinguished botanist, author of "Amaryllida-
ceas," and ardent lover of bulbs). Iriddcece. Seven
species of American bulbous plants, with fugitive blue
or lilac fls. borne in summer. One species is procur-
able through Dutch growers. It grows less than a foot
high. The bulbs may be started in coldframes. The
genus is distinguished by the complete absence of a
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perianth tube. The showy outer segments are about 1

in. long, and obovate, the inner ones about as long as
the stamens. For culture, consult Bulbs and Tigridia.
Mon. by Baker, Irideje, 1892.

pulch^la, Sweet. Bulb globose. J.2 in. thick or more;
tunics brown: Ivs. about 4, linear, plaited, 3-6 in. long:
spathes IJ-^ in. long: outer segments lilac, with a white
claw spotted lilac. Chile. B.M. 3862.

HERB LILIES. Alstrcemeria.

HERB OF GRACE. Buta graveolens.

HERB-P4RIS. Paris quadrifolia.

HERB-PATIENCE. See Etimex.

HERB-ROBERT. Geranium Bobertianum.

HERBS. An Herb is a plant which dies to the ground
each year. It may be annual, as bean, candytuft, pig
weed; biennial, as mullein, parsnip; perennial, as bui-
dock, foxglove, rhubarb. To the gardener, however,
the word Herb is ordinarily synonymous with herba-
ceous perennial; and he usually has in mind those par-
ticular perennial Herbs which are grown for ornament,
and which remain where they are planted. Goldenrods,
bleeding heart, sweet william, hollyhock, daffodils are
examples. To manj persons, however, the word Herb is

synonymous Avith Sweet Herb, and it suggests sage and
tansy.
Herbs havetwo kindsof values, — theirintrinsic merits

as individual plants, and their value in the composition
or the mass. It is usually possible to secure both these
values at one and the same time. In fact, the individual
beauty of Herbs is enhanced rather than diminished by
exercising proper care in placing them. Planted with
other things, they have a background, and the beauties
are brougiit out the stronger by contrast and compari-
son. It is quite as important, therefore, to consider the
place for planting as to choose the particular kinds of
plants. The appreciation of artistic effects in plants is

a mark of highly developed sensibilities. Happily, this
appreciation is rapidly growing; and this fact contrib-
utes to the increasing popularity of landscape gardening
and ornamental gardening. Some of the best effects in
Herb planting are to be seen in the wild, particularly
along fences, roads and streams. In interpreting these
native effects, the planter must remember that Herbs
are likely to grow larger and more bushy in cultivation
than in the wild. He should cover the bare and un-
seemly places about the borders
of his place (Pig. 1042). He may Jfy^
utilize a rock or a wall as a back- ,f^T'^i^/ ,^
ground (Pig. 1043). He may hide
the ground line aboutapost (Fig.

boundaries. The hardy border is the unit in most plant-
ing of herbs. See Figs. 1042, 1046. A rockwork Herb
border (Fig. 1047) is often useful in the rear or at one
side of the premises. Fill some of the corners by the
house (Pig. 1048). In remote parts of the grounds, half-
wild effects may be allowed, as in Fig. 1049. A pond or

' '- i
J y-^-,f^.

1042. An informal Herb border.

1044) or along a fence. Some of the commonest Herbs
are handsome when well grown and well placed. (See
Fig. 1045.) Always plant where the Herbs will havo
relation to something else,—to the general design or
handling of the place. This will usually be about the

1043 Planting against a rock back-ground

pool, even if stagnant, often may be utilized to advan-
tage (Pig. 1050 ) . A good Herb out of place may be worse
than a poor Herb in place. But when Herbs are grown
for their individual effects, give plenty of room and
good care: aim at a perfect specimen (Pigs. 1051, 1052).
For further hints on related subjects, see Landscape
Gardening ; also Border. l_ jj_ g_
Herbaceous Perennials from the Landscape Ar-

chitect's Point ov View.— No clear definition can be
drawn between herbaceous perennials, biennials rnd an-
nuals, between Herbs and woody plants, for there are ten-
der Herbs that would in a warmer climate become
shrubs or even trees, biennials that become perennials
from stolons or offsets, and annuals that become bien-
nials from seed germinating late in the season. Strictly
speaking, however, herbaceous perennials are plants
having perennial i-oots with tops that die to the ground
annually, such as the columbines, larkspurs, day-lilies,

peonies, and most sedges, grasses and ferns. It is cus-
tomary, however, in publications relating to this class of
plants as well as in actual use, to include closely allied

species with evergreen foliage, such as statice, yucca,
sempervivums and certain pentstemons, together with
plants having more or less woody and persistent above-
ground stems, such as the suffruticose artemisias and
the evergreen creeping species of phlox, veronica,
vinca, the iberis, the helianthemums, and many alpine
plants, while most bulbous-rooted plants which are true
herbaceous perennials are separately classified and
grown as bulbs.
Herbaceous perennials are an exceedingly important

element of landscape, for they predominate in the mat
of grassy or sedgy plants, covering dry or wet open
fields and in the surface vegetation under woods and
shrubby thickets, either as a grass crop, composed of a
comparatively few species cultivated for economic pur-
poses, or as a wild growth made up of many species.
The most attractive of these native plants are being
cultivated and improved more and more from year to
year for ornamental purposes, and are planted in the
flower garden, in artificial plantations of shrubbeiy and
in the wild garden. It is to such natives and to exotics
of the same class, which are cultivated for a similar
purpose, that reference is to be made hereafter.

Fifty years ago nearly every well-to-do family main-
tained a flower garden, in which there were from 50 to

150 species and varieties of herbaceous perennials, and
there were few of the humbler families that did not
have a dozen or more species established about their
homes. Such plants were distributed by exchange
among neighbors and were propagated and offered at
retail by dealers, who, however, gradually allowed their

stock of plants to run low or abandoned them altogether,
until many kinds dropped out of cultivation or were
neglected in favor of the tender "bedding oufplants
that were brought suddenly into favor by the displays
at the Philadelphia Centennial Exposition.
There has been, particularly during the last 15 years,

such an increasing interest in herbaceous perennials
that there are now offered in the catalogues of American
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BTirserymen and collectors of native plants, nearly
3,000 species and varieties, exclusive of the many gar-

den forms that are distinguished chiefly by the color of

their flowers.

In use, the species and varieties of herbaceous peren-
nials may be broadly separated into three groups.

1044, One may hide the ground line with
Herbs or Shrubs.

First, plants for the garden that require the favorable
conditions of a highly cultivated ground, and careful
attention to attain perfection and to persist and increase
from year to year. This would include many exotics,

some native species and most of the horticultural varie-
ties. Many of such species which would find a congenial
place only in the garden have attractive flowers which
are so fugitive that they can only be enjoyed on the
plant. Other species which are suitable to cut flowers
from can hardly be grown in the flower garden in suffi-

cient quantity to liberally meet the floral requirements
of the home, and they should be grown in quantity in

the kitchen garden or in a special cut-flower garden, for

their crops of flowers. Included among plants of diffi-

cult cultivation with fugitive flowers are the rock or
alpine plants, many of which are offered in European
catalogues but few of which will thrive here, and for
such as will succeed more favorable conditions are usu-
ally found in a well-drained border than in an artificial

rockery.
Second, plants for the shrubbery, having aggressive

habits, which make them rather objectionable in the
flower garden, but fit them to withstand successfully the
crowding of shrubs. This class of plants will give va-
riety and prolong the flowering seasou of shrub borders
about lawns, and would be made up chiefly of strong-
growing natives and a few of the more persistent
exotics.
Third, plants for the wild garden, including the spe-

cies that require for success some one of the many
special conditions prevailing in uncultivated or uncul-
tivable land, or which are so rampant as to require
the restraint that some one of these natural conditions
will provide. This class of plants would be made up
chiefly of natives and a few of the more persistent ex-

otics, and they would be used to enrich groups of native
plants underwoods, in meadows, streams and ponds and
on hedges and poor soil. These are attractive
plants that will and do grow successfully under
all these conditions without special cultivation,
and many of them may be already on the ground.
If every plant in a group of natives is watched
for at least a j'ear, it will be found that many are
so attractive at ope season or another that they
will be retained and developed in beauty by the
gradual removal of the less desirable kinds, for
which others that are more desirable maybe sub-
stituted. (See also the article Wild Gardenitifi.)
In arranging plants in new plantations, or in

modifying existing plantations in gardens, lawns
or woods, much more effective landscape compo-
sitions and more agreeable color effects can be

secured by using large quantities of a few sorts than by
using a few individuals of many kinds. Groups of dif-
ferent species should be selected that will give from
period to period during the flowering season effective
and dominating masses of foliage and color, and all

other plants of the garden which appear at the same
time should be made subordinate to these. (Consult,
also, the article Sorder.)
Herbaceous perennials are propagated by divisions

and from offsets, cuttings and seed. Some kinds, as
dictamnus and papaver, may be propagated by root
cuttings. The exotic species of gardens and many of the
more readily grown natives can be obtained iu wholesale
quantities from nurserymen. A few exotics and a very
large number of attractive native species can be pro-
cured in wholesale quantities from collectors of native
plants, many of whom also offer nursery-grown plants
of the best natives and of a few exotics. The attractive
native plants in any region can be transplanted with
little difficulty if they are collected with a good sod of
earth about the roots. Wakken H. Manning.
The Culture of Herbaceous Perennials. —A good

number of the herbaceous perennials in cultivation are
exceedingly easy of cultivation, thriving well in any
moderately rich soil of suitable physical condition, and
enduring our winter cold and changeableness and sum-
mer heat and drought. There are, however, other spe-
cies which do not grow well in our American climate,
except during more moderate seasons or when placed
where the climate is locally modified. Whether the
plants one desires to grow be easy or difficult of culture,
one should aim first of all for aluxuriantgrowth, forany
time or labor saved by poorly preparing the soil, or any
money saved by the use of weak or stunted plants, will
be regretted later. Unless it is intended to imitate the
effect of certain barrens in nature, a garden without
luxuriance is lacking in an essential quality.
The preparation of ground for planting consists, in the

order of their importance: in making the soil by open-
ness and fineness suitable for root penetration to a depth
of from 18 in. to 2 ft. ; in providing underground drain-
age at a depth of at least 2% ft.; in making the soil suf-
ficiently fertile ; and in making the surface soil not liable

to "baking."
Depth and physical condition of soil arevery important,

and should be one's first care. If the season is short and
work must be rushed, it is better to omit the manuring
and to devote all one's energj' to securing a deep feeding
area for the roots and a fine physical condition of the soil.

In the hardy border the roots of plants are able to pene-
trate far more deeply into the soil than they do usually
iu a wild state or in ordinary field culture. This vigor
of root growth reaching to good depth, as compared with
that of equal vigor but nearer the surface, gives not
only greater endurance of drought but aids the plant to

.^^s0>/

^5»i

~> 3'-'

1045. A good effect with Rhubarb.
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endure changeableness of weather, and particularly adds
to its hardiness. There are many plants which are
hardy only if protected until the roots are thoroughly
established. This is more often noticed with trees and

mUM i*s^<

•fP i

1046. A mixed Herbaceous border.

Strong-rooted plants which are able to penetate deeply
into the subsoil, but the same applies to herbaceous
plants, except that it is usually necessary to loosen the
subsoil to ensure penetration by their finer roots to a
satisfactory extent. It is not necessary to make the sub-
soil equal in richness to the upper portion, but it should
preferably be mixed with a portion of the surface soil.

The fine roots are the feeding roots and the surfaces
of the soil particles are their feeding ground, so that in

making the soil particles smaller the feeding surface in

the soil is increased, thus allowing for more roots and
making available a greater part of the plant-food in the
soil. A fine physical condition can usually be obtained
by turning the soil over a few times. No soil should be
turned or handled when toomoistto crumble, as the clay
in the soil is quick to become puddled, and therefore
impervious to feeding roots.

Underground drainage is necessary, since roots can-
not grow in soil filled with stagnant water. Where the
natural subsoil drainage is not sufficient, artificial means
should be used. Unless the drainage is good many
plants will be injured during the rainier seasons or
killed during winter. Plants that are not firmly estab-
lished are often easily killed by excess of moisture
about the roots during their dormant season; for in-

stance, many bog plants otherwise perfectly hardy will
winter-kill if planted late in the fall. A
further fact showing the effect of water
on dormant roots is that many plants, if

cut down low enough in the fall to allow
water, as from melting snow, to reach the
root through the hollow plant stems, will

often be entirely rotted by spring. Thus,
when it is necessary to destroy golden-
rod the dry stems can be mowed in late

fall with a sharp scythe. The vulnerability
of the root to water coming through the
plant-stem may be easily seen by compar-
ing in the spring roots of corn, the stalks
of which were cut at different heights the
previous fall.

The subject of feeding plants in general
is treated at some length under Fertili-
zers and Fertility, which see. In the hardy
border no large amount of coarse or highly
fermentable material should be used. The
enrichment of the soil should, if possible,
be made while preparing the border, and
any fertilizers used should be well mixed
with the soil. Even if a liberal amount of
stable manure is available, it is well to
use some potash or phosphoric acid in
connection with it. A light top-dressing of manure given
in the fall will keep up the fertility of the soil and afford
a slight winter protection, which is appreciated by even
the hardiest plants. Over-richness as well as poverty

of soil tend to make plants in general less hardy, but
usually a great abundance of plant-food should be
given, especially for the hardier species, with vigorous
constitutions and long season of growth. Many plants
having a season of rest in late summer do best in soil
not overly rich, especially if the position be moist.
A loose and open surface soil prevents baking after

rains and waterings; saves some of the labor necessary
to keep the soil open and friable; allows the growth of
many smaller, finer-rooted or creeping plants which can-
not grow well in a stiff soil; permits the sowing of many
annuals in the border. Many low-growing plants are in-
jured on clayey soil by having the under surfaces of the
leaves coated with soil by spattering of rain. A clay
soil may be made more loose by the addition of ma-
nures, sawdust, coal ashes, sand or almost any such ma-
terial. A light, fine mulch should be kept on the surface
of a clay soil.

The points to be borne in mind in planting should be
healthy plants, careful planting and sufficient thickness
of planting. Plants should be obtained which have not
been stunted, as a weakened plant will never make as
good a specimen as if rightly treated from the start.
When plants are received from the nursery they may
be heeled-in if necessary, but every day plants are left

where they have no root-hold on the soil is an injury to
them, in proportion to the suitableness of the weather
for root growth. If plants must remain any considerable
length of time before being placed in their permanent
position, it is best to plant them in reserve ground, and
to remove them when desired with balls of earth.
Symmetry of top growth is to some extent, at least, de-

pendent on symmetry of root growth, so that by careful
planting the roots not only become more quickly and
strongly active, but give us hope for a more symmetri-
cal plant than can be obtained by careless planting.
The proper way to place a plant in the ground is equally
to distribute the roots about the plant, leaving the
tips pointed downward, and then to firm the soil suffi-

ciently about the roots.

A perennial border should be planted rather thick, so
that when in foliage it shall appear as one mass. Any
showing of soil between plants is not only unnatural,
but destroys the beauty of the border as a whole.

Winter Protection of Herbaceous Pere7iniaJs. — The
protection of species not reliably hardy may be accom-
plished with any material suitable for keeping out
frost which is not naturally too moist or close. The
material should preferably be heaped over the crown of
the plant, to shed part of the rain as well as to prevent
quick changes of temperature, or to wholly exclude frost,

as the plant may need.
The material to be used will be decided by the plants

\ I /

1047 An Herb covered rok,k work

to be protected, by what is on band or easily obtainable,

and by the presence or not of mice or other vermin,
which often worJi under such materia! as straw and
destroythe plants. Protected plants should be examined
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during the winter, and if

mice are present they may
be killed or driven away by
placing a few drops of car-

bon bisulphide in each hole
found. (This is also a good
way to rid coldframes of
these pests. Plenty of ven-
tilation should be given at

the time, as the gas evapo-
rated is destructive to vege-
tation. As the gas is heav-
ier than air, it sinks for the
most part down the holes.)

If, however, mice are not
troublesome, there is no
better material for keeping
out cold and shedding water
than straw. Nature's plan
for plant protection is to use
the foliage and stems of the
plants themselves, the whole
ground surface being cov-

ered as the weather grows
colder with successive coat-

ings of snow, which protec-
tion again grows lighter as

spring approaches. This is

still the ideal winter protec-
tion for plants, but snows
are likely to disappear in

midwinter, and mice are well
adapted to live under na-
ture's laws. Where mice are
troublesome a light material may be made by composting
leaves, manure rakings from lawns, greenhouse waste,
weeds not in fruit as pulled during the season, and the
like. The material should be earthy enough to keep
mice out, and loose enough to permit of easy removal in

spring. It should also be loose enough not to hold too

much water in winter. Sawdust and charcoal are ex-

amples of such material. Most of the plants that are

largely cultivated need no protection, but all herba-
ceous perennials, unless they are evergreen or easily
smothered, are benefited by a slight covering to protect
the soil from alternate freezing and thawing. When
the plants are evergreen a covering to supply shade is

often desirable. Other plants, such as BeHanthus de-
capetalus fl. pi., really need protection, not to exclude
frost, but to lessen considerably the severity of the
winter. Still others, as many of the lilies, are best
covered to the exclusion of frost. In general, the plants
we endeavor to grow which need complete protection
have crowns below the surface, and so may be covered
with any amount or kind of material. When it is de-
sired to thoroughly protect crowns on the soil surface,

flats may be first placed over the crowns before adding
the protection. Late
fall plantings should,
in almost all cases, be
protected to some ex
tent, since plants are
less hardy when poorly
established in the soil.

Propagation of Her-
haeeous Perennials.—
The methods of propa-
gation most used are
by seed, by plant divi-

sion, and by cuttings.

Propagation by seed
is generall}' not of use
for the perpetuation of
horticultural varieties,
though to a varied ex-
tent with different spe-
cies any variety tends
to reproduce its varie-
tal characteristics more
perfectly the longer it

becomes established as
a variety. However,
some of our garden

47

A rear corner, embellished
with weeds.

1049. A tame-wild corner, Asparagus and Boneset.

plants have been separated into their present number
of varieties or forms mainly by continual propagation
by seed and plant selection, and such may be satis-

factorily increased by seed. An example might be taken
in the hollyhock, although, if a group be left to resow
itself, or no seed selection be maintained, it will soon
become mainly composed of single-flowered plants by
reason of their greater seed production. In genei'al,

propagation by seeds is satisfactory for all established
species and for such varieties and forms as have been
thoroughly established either by nature's slow processes
or by man's continual selection.

Seed-sowing is not, however, always an easy way to
increase many of our garden plants, as there are often
a few small items necessary to know concerning a
species before success can be assured. Seeds of some
perennials remain dormant for a Ion gseason after sowin g,
and, in general,they are very much slower in starting than
annuals. Some require more heat than others to germi-
nate, while others require a very cool soil. Many plants
brought into cultivation from foreign countries or milder
parts of our own land do not produce seed which will
remain sound over winter in the soil, nor do seedlings of
all hardy perennials withstand the colder season: for
instance, Papaver orienfalis, a hardy plant itself, pro-
duces a great quantity of seed which germinates readily
as it falls, but the seedlings will not survive the winter
unprotected.
A general rule for seed sowing would read: Sow the

seed when ripe, and then maintain such conditions of
temperature and moisture as the seed would receive in

the native habitat of the plant.

Native American plants not from decidedly milder
parts and many foreign species may be easilj' increased

by sowing of seed when ripe in the open ground.
Among such might be included rudbeckia, aquilegia,

coreopsis, monarda, asters (perennial), delphiniums,
diaritalis, DUtnthus ba7-bafus, and phlox, all of which
will bloom the following season.

' Plants generally have one or rarely two particular

seasons for blooming, and unless of sufficient size and
suitable condition when that season approaches - they
will wait for its recurrence before showing flowers; so

that by sowing seed early in the spring and giving good
cultural attention to the plants, we may expect to flower

many plants naturally blooming late in the year, or such
as are somewhat floriferons at nearly all seasons : for in-

stance, Lobelia cardinalis and other lobelias, many na-

tive asters, Gaillardia aristata, Bellis perennis,- etc.
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The propagation of plants by division is simply the
separation of a larger clump of roots and crowns into

smaller plants. In the case of plants having buds on
the roots, this division may be carried further, and
small pieces of the root used to grow other plants.

The separation of plants as practiced in the garden is

not usually so much for the purpose of increase as to

avoid over-crowding of roots and crowns, with loss of

vigor to the plant; for instance, a plant of iris having
been undisturbed for a number of years, becomes a
tangled circular mat of rootstocks, which in the center
cannot find room to grow, and so the plant appears as

a large clump of roots, throwing up foliage only on
the outer ring. The period during which a plant may
remain in any one place without needing separation will

vary with the vigor of growth of the plant in each posi-

tion ; for instance, a group of plantain lily in a favorable
situation will need separation every two years, while
in a poorer place it might remain four. However, the
average length of time for a few typical species may bo
given thus ; HeJIis perennis, pompon chrysanthemums,
and other strong-spreading, shallow-rooted and easily

established plants do best with yearly separation ; Phlox
maculata and monarda every two years ; helianthus,
asters and many of the compositje and Phlox decussata
about every three years; Convallaria niajalis and many
spring-flowering bulbs every four j'ears; while such
plants as peonies may be left for a longer period.
In general, better flowers are obtained from a plant

with but one crown than when two or more are left, but
unless the new growths are crowding out the central
portions or are themselves too numerous to make a vig-

orous growth possible, division is not necessary. In
fact, many plants require a better establishment in the
soil than can be given by transplanting or than they can
quickly obtain, and such are best undisturbed until quite
over-crowded. The question is whether by dividing a
plant better flowers and foliage may be obtained than by
allowing it to become more tlioroughly established.

The time of the year for separation will vary as to the
blooming season of the plant; that is, for early-blooming
plants late summer or early fall, and for late-blooming
plants either late fall or spring, preferably the latter, as

many otherwise hardy plants are either weakened or
killed if disturbed in the fall.

Propagation by cuttings is rarely useful for the ama-
teur, in the case of herbaceous perennials, but it is an
important commercial method. Plants may be obtained
from almost any plant having foliage stems by taking a
short piece of the growing wood with a bud, either lateral

or terminal, and placing the lower end in moist sand or
other material suitable for root growth. It is usually
necessary to have the lower end of the cutting a node of

the stem, and to make the temperature of the material
in which it is placed higher than that of the atmosphere
(which is the relation of the soil and air in sunshine),
and to diminish the evaporation from the exposed parts
of the cutting by maintenance of a moist atmosphere

^M,m

/« k f y

1050 Pool made attractive by planting of Herbs

1051. A healthy clump of Joe Pye Weed.

and by removal i.u part of the foliage on the cutting.
Some experience will be necessary to know the best
temperatures for sand and atmosphere and the most
desirable degree of ripeness in the wood to be taken, as
they will vary somewhat with species. In general, any
cutting of growing wood will form roots in moist sand
at a temperature suitable for vigorous root growth of
the plant. The increase of plants by cuttings has the
advantages of being rapid and of allowing the perpetua-
tion of any variation noticed on a portion of any plant.

See Ciittage.

Whichever method of propagation is used, selection of
stock for increase should be practiced. If by seed, then
the best seed from the best plant should be taken. It is

considered by many growers that seeds borne the least

number of nodes from the root tend to produce dwarfer
and earlier-blooming plants, while the opposite is equally
certain. All plants vary, and often the seeds which will

produce the most striking variations are the slower to

germinate and weaker as seedlings, but any mistreat-
ment of young plants is apt to be against any desirable

improvement. The double flowered
and highly colored forms of our gar-
den plants are generally the results
not only of intercrossing of species or
selection, or both, but of intense and
perfect culture. A poor, starved
plant may not retrograde itself, but
it is apt to produce seed which will

varj' to suit its location.

In propagating by division, the aim
should be not only Vo secure vigorous
plants but to select for increase such
plants as appear to be the best. Cut-
tings also should be obtained from se-

lected plants— and the more so since
the method is rapid.

F. W. Barclay.
The Most Popular Kinds.—If all

hardy herbaceous perennials were di-

vided into 3 groups, based upon their
popularity, the first group would per-

haps include 10-12 kinds, the second
30-50, and the third would ba too
numerous to list in detail. Several of
the largest dealers in these plants
were asked for such selections, basing
their judgment on actual sales and
general experience. Replies were re-

ceived from EUwanger & Barry, J.

Woodward Manning, and the Shady
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Hill Nursery Co. These reports agree as to the 6 most
popular hardy herbaceous perennials. These are anem-
one, hollyhock, larkspur, iris, peony, phlox. The next
4 favorites are columbine, poppy, ruclbeckia and sun-
flo\ver. These are probably the io most popular plants
of their class in America. To fill out the list to a dozen,
one might choose 2 of the following 10: Campanula,

chrysanthemum, coreopsis,
dianthus. dicentra, eulalia,

funkia, gaillardia, hemerocal-
liSjpyrethrum. The following
list of 12 is selected on a dif-

ferent principle by W. C.
Egan, who writes that a bed
composed of the following
will produce flowers from
early spring to late fall in
the following order: Plilox
sitbzilata, lily-of-the-valley,

bleeding heart, iris (German
and Japanese), peony, lark-
spur, platycodon, phlox (tall),

rudbeckia Golden Glow, gail-

lardia, Boltonia latisquama,
sunflower. In the South
the 12 most popular
kinds would make a
very different list. P.
J. Berckmans writes
that the following are
hardy at Augusta, Ga.

,

and are probably most
popular in the South:
Canna, carnation, chry-

santhemum, dahlia, violet, verbena, German iris, Jap-
anese iris, funkia, helianthus, phlox, hollyhock.
An analysis of 4 northern lists gives the following

33 as favorites of tlie second rank. The agreement
would have been much closer if bulbs, grasses and
subshrubs had been excluded:

Achillea, Gaillardia, Mortarda,
Aeonitiim, Geranium, CEnothera,
Alyssum, Gypsophila, Platycodon,
Asclepias, Helenium, Ranunculus,
Aster, Helleborus, Sedum,
Astilbe, Heuehera, Silene,
Boltonia, Hibiscus, Spir^a,
Campanula, D:)eris, Statice,
Dicentra, Kniphofia, TroUius,
Dictamnus, Lobelia, Veronica,
Digitalis, Lychnis, Vinca.

W. M.
Selections for Special Purposes. — The following

lists are intended to be suggestive, not complete (not
all of them in Amer. trade)

:

1. For shaclif places. — Only those which I'eally nesd
shade are here mentioned. Other important kinds suc-
ceed in full sunlight and also in partial shade.

A. Requiring deep shade.
Anemone alpina, Cortusa Matthioli,

] ' diehotoma, Hepati ca

,

^1
nemorosa, Horminnm Pyi'enaieum,
sylvestris, Ourisia eoccinea (stiff soil).

AA. Beqiiiring partial shade.
Liparis,

The following are desirable for dry situations, but are
not as hardy in this respect as the preceding:

1052. A good subject

—

Yucca filamentosa.

Aetea,
Adonis,
Anemone Apennina,

Caroliniana,
ranuneuloides,

Arisaema,
Arnebia eehioides,
Arum Italicum,

maeulatum,
Calypso (moist),
Goodyera,
Habenaria,
Helleborus,

Lychnis fulgens,

Haageana,
Omphalodes Lucilise,

verna.
Orchis spectabilis.

Phlox divaricata,

Ramondia,
Ranunculus aeonitifolius,

Saxifraga,
Tiarella,

Trillium.

2. For dry places. — The following will endure ex-
tremely dry locations, and are therefore desirable for
naturalization. They can endure neglect and drought:

Alyssum, Draha.
Antennaria, Erinus alpinus,
Asclepias tuberosa. Genista sagittalis,
Carlina, Helianthemum

,

Cheiranthus alpinus, Linaria,
Dianthus arenarius, Reseda glauca.

A, Blooming
jEthionema,
Anemone Caroliniana,

nemorosa,
Pulsatilla,

Cerastium,
Daphne Cneorum,
Erysimum,

m spring.

Hepatica,
Iberis,
Iris pumila,
Lotus cornieulatus,
Saxifraga,
Peony,
Phlox (creeping).

AA. Blooming in summer.
Anthemis, Galtonia,
Aquilegia, Gypsophila,
Arenaria, Heliopsis,
Aster amellus, Hieracium,
Campanxila, Inula,
Coronilla Iberiea, Ivis Germanica,
Cytisus, Ononis,
Dictamnns, Pyrethrum Tehihatchewi,
Eryngium, Statice,
Euphorbia coroUata, Yucca.

AAA. Blooming in autitmn.

Aster,
Calandrinia,
CaUirhoe,
Cassia,
Centaurea dealbata,
Coronilla varia,
Corydalis,
Desmodium,

Erodium,
Eulalia,
Geranium Pjericum, etc.,

Helianthemum

,

Linum,
GSnothera,
Platycodon,
Sedum.

3. For moist and wet places. — In the following sub-
groups those marked with a star(*) demand the treatment
indicated; the others will also thrive with a less degree
of moisture:

A. I^ear the tvater's edge.

Aeorus, Monarda didyma.
Anemone Apennina, Myosotis,

|[
ri^iilaris. Polygonum amphibium,
Virginiana,

"
Sachalinense,

*Butomus, ^Ranunculus aqiiatieus.
*Calla palustris,
*Cares riparia.
Iris pseudacorus,
" Ifevigata,

Typha.

fluitans,

hederaceus,

A A. Moist grounds

pl..Achillea Ptarmiea fl.

Aconitum.
Anemone alpina,

palmata,
*Arenaria Balearica,
Arisfema,
Arnica,
Arundo,
Astilbe,
Boltonia,
*Cardamine pratensefl.pl.,
Cheloii'e,

Cimieifuga,
*Corydalis solida,
Dodeeatheon,
Funkia,

4. For carpets and edgings.

-

more or less low and dense:

Helenium,
Lobelia,
Lythi'um

,

Mertensia,
Phlox divaricata,
Podopliyllum Emodi,
Polygonatum,
Polygonum,
Primula,
Pyrethrum uliginosum,
*Saxifraga ri\'ularis,

umbrosa,
Virginiensis,

Spiraea,
TrUlium,
Trollius.

-The following are all

A. Blooming in spring

^thionema,
Ajnga,
Alyssum,
Arabis,
Armeria (spring to fall),

AspeiTiIa,
Aubrietia,
Daplaue,
Erysimum,

Heuehera ( spring to fall)

.

Iberis,
Lotus coruiculatus,
Phlox amoena,

reptans,
subulata,

Polemouium,
Viola eornuta (spring to

fall).

AA. Bloom,ing in shimmer.

Achillea ClaveuEe, Hieracium,
Arenaria, Saponaria,
Aster alpinus, Silene acaulis.
Campanula (dwarf), " alpestris.
Dianthus, " Elisabetlics.

AAA,

Achillea aurea,
Armeria,
Erodium,
Helianthemum,
Heuehera,

Blooming in autumn.
Ceratostigma Larpentse,
Silene Shaftse,
Tunica Saxifraga,
Viola eornuta.
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5. For cut-noivers.-In the following lists 1 stands for

spring, 2 for summer, and 3 for autumn:

A. Blooming in spring.

jEthionema, Omphalodes,
Alyssum, Papaver (1-2),

Anemone sylvestris, Peony,
Astllbe (1-2), Phlox divaricata,

Centaurea montana. Primula,
Doronieum, Pyrethram hj'bridum
Hesperis (1-2), (1-2),

Heiichera (1-3), Pyrethram Tehihatchewi
Iberis, (1-3),

Lychnis Visearia, Ranunculus (1-2).

Lupinus (1-2), Spirfea (1-2),

Myosotis (1-2), Viola odorata.

AA. Blooming in summer.
Antherieum Liliastrum, Gypsophila,
Aquilegia, Henierocallis,
Campanula, Iris,

Centaurea Rnthenlea, Linaria,
Cheiranthus, Rndbeckla,
Clematis, Statiee,

Delphinium, Tlialictrum,
Diauthus, TroUius,
Eryngium, Valeriana,
Enpliorbia, Veronica.

AAA. Blooming in autumn.
Achillea ( 2-3 )

,

Heuchera ( 1-3)

,

Aconitum (2-3), Lilium(2-3).
Anemone Japonica, Lychnis Flos-cucuUi,
Anthemis tinctoria (2-3), " vespertina,
Arenaria graminifolia. Phlox paniculata.
Aster, " suffi'uticosa,
Boltonia, Platycodon (2-3),
CedroneUa, Polygonum afflne,

cuspidatum,
Pyrethrnm lUiginosum,

See Herbaceous Peren-

Centranthus.
Chrysanthemum maxi-
mum (2-3),

Salvia farinacea (2-3)

,

Saponaria (2-3),

Senecio (2-3).

Stokesia (2-3).

Viola cornuta (2-3).

Coreopsis (2-3),
Crocosmia,
Gaillardia (2-3),

Helenium (2-3),

Helianthemum (2-3),

6. For bold effects. — The following have striking and
characteristic habit, and are desirable for prominent
positions as single specimens or as exclusive groups.
Some are foliage plants, the flowers being inconspicu-
ous or not to be counted upon. Tall means 5 ft. or more;
the others are of medium height, 2-4 ft.

:

A. Floicers incidental.

Acanthus. Ferula.
Arundo (tall), Gunnera (tall).

Bamboos, Heracleum (tall),

Elymus (tall). Polygonum (tall).

AA. Flowers more or less conspicuous.

B. Tall.
Bocconia, Erianthus,
Cephalaria, Eulalia,
Cimicifuga, Helianthus orgyalis.

Crambe, Rudbeckia Golden Glow.

BB. Medium.
Anemone Japonica, Fnnkia.
Bamboos, Lignlaria,
Clematis recta, Symphytum (variegated)

,

Dictamnus. Yucca.

7. For forcing and greenhouse decoration. — The fol-

lowing are good subjects for potting. Helleborus and
Saxifraga can be forced for Christmas. Those in the first

list can be forced for Easter. Those in the second list

are desirable for indoor decoration between Easter and
the burst of spring outdoors:

A. For forcing.

Alyssum, Lychnis Flos-cueuUi,
Arabis. Lyehuis Visearia,
Astilbe, Saxifraga,
Cheiranthus alpinus. Peony,
Dianthus, Polygonatum multiflo-'

Punkia (variegated), Primula, [rum,
Heuchera sanguinea. Spiraea.
Iberis,

AA. For indoor decoration.

Acorus graminens,
Aster alpinus,
Aubrietia,
Campanula.
Dodecatheon.

Hepiatica,
Myosotis,
Phlox amoena,

reptans.
subnlata.

J. B. Kellek.

HERBS, ORNAMENTAL.
nials.

HERBS, POT. See Greens.

HERBS, SALAD. See Greens and Salad Plants.

HERCULES' CLUB. Araliaspinosa. AlsoZanlhoxij-
lum Clava-Herculis.

HERMODACTYLUS (Greek, Mercury's fingers; from
the arrangement of the tubers). Iridhcew. Snake's-
HEAD Ikis. This is a hardy tuberous plant closely allied

to Iris, the fls. purplish black and green, of a quaint and
peculiarly attractive beauty. The plant is procurable
from Dutch and Italian growers. The genus differs from
Iris only in the 1-celled ovary with 3 parietal placen-
tss ; Iris has a 3-celled ovary.

tuberdsus, Salisb. [Iris tuberdsa, Linn.). Tubers 2-4,

digitate, 1 in. long: stem 1-fld., 1 ft. or more high: Ivs.

2-3, glaucous, 4-augled, 1-2 ft. long: outer perianth seg-
ments 2 in. long, dark purple; inner ones green. Apr.
B.M. 531. F.S. 11:1083. G.C. II. 23: 672.

J. N. Gerard.

HERNANDIA (Francisco Hernandez, physician to
Philip II of Spain, traveled in West Indies 1593-lGOO,
and wrote on natural history of Spain). Latiraceu!.
Jac'k-in-a-Box. This includes H. oviyera, a tree from
Mauritius, which grows 40 ft. high, and is cult, in S.
Calif, by Franceschi, who says it has light green, glossy
Ivs. with a red spot in the center, and large, whitish,
egg-shaped fruits. The genus has 9 widely scattered
species of tropical trees: Ivs. alternate, entire, ovate or
peltate, 3-7-nerved: fls. in a loose panicle, the extreme
branches terminated by a 4-5-bracted involucre. Of
the 3 fls. in an involucre, the central one is pistillate

and sessile, the lateral ones staminate and pedicelled.

B. sonora, Linn., from India, is much used in Europe
for subtropical bedding, and produces a juice that re
moves hairs from the face without pain. Its staminate
fls. have their parts in 3's or 4's and the filaments have
one gland at the base, while in H. ovigera the floral

parts are always in 3's and there are two glands at the
base of each filament, ff. sonora has peltate or cordate
Ivs. 7-12 in. long and 4-6 in. wide.

ovigera, Linn. Lvs. 6-7 in. long, 4K-6 in. wide, ob-
long, acuminate, palminerved : fr. an egg-shaped drupe,
borne on a stalk and obscurely ribbed.

HERNIARIA (Greek ; supposed to cure hernia or
rupture). Illecebrticeie. Herniary. Rupture-wort.
This includes a hardy herbaceous perennial plant,

which grows about 2 in. high and produces inconspic-
uous greenish fls. in summer. It makes a dense mat of
moss-like foliage, which turns a deep bronzy red in win-
ter. It is mucli used in carpet-bedding and to a less ex-

tent in rockeries and for edgings of hardy borders.
Recommended for covering graves. It thrives in the
poorest soils, makes a solid covering, and is by some
regarded as one of the most valuable of hardy trailers.

Prop, by division or seed. Grows wild in England, and
is kept in many large collections of hardy plants.

The genus has 8-23 species, which are widely scat-

tered, but all grow in sandy places, chiefly near the sea.

It has no near allies of great garden value, but 2 species
of Paronychia are cult, for the same purpose and are
easily told apart by general appearance. Herniaria and
Paronychia are alike in their 5-parted perianth and 2

stigmas, but in Herniaria the segments are blunt, while
in Paronychia they are hooded near the apex and have a

horn or small sharp point on the back near the apex.
Herniaria is composed of annuals or perennials with
roots of short duration, and they are all much branched,
trailing plants, either glabrous or hirsute : lvs. oppo-
site, alternate or clustered, small, entire: fls. minute,
crowded in the axils; sepals, petals and stamens 5:
seed solitary.

glabra, Linn. Lvs. obovate, rareiy orbicular, glabrous
except a few hairs at edges, which are usually recurved

:

fls. in a leafy spike or the lower ones at considerable
intervals. July, Aug. Eu., Asia. -^^ jj.
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HESFERANTHA (Greek, evening flower). IricUeem.
Twenty-six species of Cape bulbs, 3 of whicli are pro-

curable from Dutch growers. They belong to the Ixia

tribe and are much inferior to Ixias for general cultiva-

tion, but have fragrant flowers, opening at evening.
The genus is still more closely allied to Geissorhiza, and
differs only in having longer style-branches and spathe-
valves always green instead of sometimes brownish
above. The corms are K in. thick or less : Ivs. 2-5: fls.

2-10 in a lax, distichous spike; inner segments white;
outer ones red outside. For culture, see Ixia and JSifJbs,

Mon. by Baker in Irideas, 1892, and in Flora Capensis,
vol. 6, iS96-7.

A. Foliage hairy.

pildsa, Eer. Corm globose : Ivs. 2, linear, erect,

strongly ribbed, 3-C in. long; outer segments claret-red.

B.M. 1475 (outer segments speckled with color).

AA. Foliage not hairy.

B. jbvs. sj>reading , 2-3 in. long.

falcita, Ker. Corm conic: Ivs. 2-4, lanceolate: outer
segments claret-red. B.M. 566, as Ixia falcata.

BB. I/vs. erect, 4-e in. long.

graminifolia, D. Don. Corm globose: Ivs. 3-5, linear:
cuter segments reddish brown. B. M. 1255, as Geisso-
rhiza setaeea.

HESPERIS (Greek, evening, same root as vesper
;

flowers more fragrant at evening) . Crucifene. This in-

cludes the Dame's Rocket, a vigorous, hardy her-
baceous perennial plant, forming clumps 2-3 ft. high,
branched from the base, and covered with showy termi-
nal pyramidal spikes of 4-petaled flowers, resembling
stocks. The colors range from white through lilac and
pink to purple. The double forms are most popular.
Rockets bloom from June to Aug., and have long been
cult, in cottage gardens. J. B.Keller writes: "The ordi-

nary single forms are not worth growing in the border,
but may be used in w'ild gardens. The double Rockets
are considered amongst the best hardy plants, being
very productive of bloom and extremely useful for
cutting."
The genus has about 20 species in Europe, Asia Minor

and Siberia. Herbs, biennial or with a stem that is per-
ennial at the base, pilose, the hairs simple, forked or
glandular : stem-lvs. usually sparse, ovate or obloug,
entire, dentate or lyrate : fls. in loose racemes, often
fragrant; petals 4, long-clawed: pods long, linear, cylin-

drical ; seeds numerous, winged or not. The genus is

allied to the stocks, but has a somewhat different habit
and the hypocotyl incumbent not accumbent.

matronalis, Linn. Rocket. Sweet Rocket. Dame's
Violet. Damask Violet. Fig. 1053. Lvs. ovate-lanceo-
late, 2-3 in. long, toothed: pods 2-4 in. long, straight,
much contracted between the seeds. Eu., N. Asia.
Escaped from gardens in Eng. Gn. 53, p. 293 and 49, p.
339 (a lovely garden view). -^^ jj^

HESPEEOCALLIS (Greek, evening heauty). Lili-
dcete. This genus of only one species belongs to the
group of desert plants of the Lily family, of which the
common i'ucca filanientosa is the best hardy type. It is

a native of Colorado, and is also said to grow in Calif,

and Mex. Franceschi writes that the large, waxy white
or greenish fls. are very fragrant, and that the bulb
should be deeply planted in perfectly drained soil.

This genus, like Yucca and Cordyline, has an indefinite
number of ovules in each cell, while in Drac^na the
ovules are solitary and in Dasylirion 3 in each cell.

Hesperocallis bears its fls. in an unbranched raceme,
while the other genera named here bear their fls. in
panicles. All have woody stems. Other important
generic characters of Hesperocallis are the funnel-
shaped perianth and the loculicidal dehiscence of the
capsule.

V

undul&ta, Gray. Bulb large, corm-like : stem stout,
1-2 ft. high, 5-8-"fld. : lvs. linear, fleshy, keeled, 3-6 lines
wide, wavy margined: fls.'l><-2 in. long; segments 5-7-
nerved.

HESPEROCHlRON (Greek, hesperos, originally even-
ing, but here western, i. e., in the direction of the setting
sun, and Chiron, a centaur distinguished for his knowl-
edge of plants; hence "Western Centaury," these plants
being at first placed in the Gentian family). Sydro-
phylldeece. A genus of 3 species of northwest American
tufted perennial herbs with scapes bearing solitary,

rather large whitish fls. The nearest allied genera of
garden value are Phacelia and Emmenanthe, which are

1053. Dame's Rocket or S\veet Rocket

—

Hesperis tnatronalis (X ^).

very distinct in color of fis., general appearance and
cymose inflorescence. It is still doubtful whether Hes-
perochiron is in the right order. Dwarf, stemless per-
ennials or possibly biennials ; lvs. entire, spatulate or
oblong : fls. purplish or nearly white, with parts nor-
mally in 5's, rarely in 6's to 7's; style 2-cut; capsule 1-

celled, loculicidal, 15-20-seeded: seeds minutely netted
or wrinkled. Procurable through Californian specialists

and collectors.

A. Corolla lobes shorter than the tube.

Califdrnicus,Wats. Lvs. numerous: corolla somewhat
oblong, bell-shaped. Hills and meadows. B.E. 10:833

(as Nicotiana nana).

AA. Corolla lobes longer than the tube.

pilmilus, T. C. Porter. Lvs. fewer : corolla nearly
wheel-shaped; tube densely bearded within. Springy
and marshy grounds in mountains. - w". M.
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HESPEEOSCOEDUM. Consult Brodima.

HETEEOCfiNTEON. See Heeria.

HETEEOMfiLES is included in Pliotinia.

HETEEOPAPPUS (Greek, two kinds of pappus). Com-
p6sit(e. This includes a plant that lovers of our native
Asters and Boltonias should not neglect. It is a hardy
herbaceous perennial plant that bears azure-blue aster-

like lis. in summer. The genus is closely related to As-
ter, having the habit of the Asters of the section Cali-

meris. The plant in the trade is known as Oaliineris
Tatarica. Heteropappus is closely related to Boltonia
and is not far from Callistephus, which contains the
China Asters. The chief botanical distinction resides in

the pappus, which in the large group containing Callis-

tephus and Aster is composed of numerous bristles ar-

ranged in one or more series, while Boltonias and Het-
eropappus belong to a group in which the pappus is

anomalous. In Boltonia it is composed of very short,
somewhat chaffy bristles, with the addition usually of
2-4 awns not longer than the akene. In Heteropappus
the pappus of the rays is composed of very short, some-
what chaffy bristles, while in the disk-fls. it consists of
numerous slender bristles arranged in 1 or 2 series.
Heteropappus is a genus of 2^ species from Japan

and China. Herbs, erect, branched above : Ivs. alter-

nate, entire or coarsely toothed: heads in loose irregu-
lar panicles or solitary at the tips of branches : rays
white or sky blue. See Calinieris,

hispidus, Less. {Calhneris Tatarica, Lindl.). Stem
roughish: Ivs. linear, acute, pubescent: branches spread-
ing, usually unbranched and bearing 1 head: involucral
scales acuminate, hirsute, herbaceous, not white-mar-
gined. Japan. Sandy places of Mongolia.

HETEROPHBAGMA (Greek, rtit odd kind of capsule).
Bignonldcece. This includes a tropical tree that is very
rare in cultivation. It grows 30-50 ft. high, with 5-7
leaflets, which are 7-9 in. long and about 5 in. wide, and
swelling tubular 5-lobed fls. 2 in. wide and densely
woolly outside. The plant was once offered in this
country as Bignonia adenophylla, bub Bignonia belongs
to a tribe in which the dehiscence of the capsule is sep-
tifragal or septicidal, while Heterophragraa belongs to a
tribe in which the dehiscence is loculicidal. Hetero-
phragma is a genus of 3 species of trees from India and
Africa. Lvs. opposite, arge, pinnate : fls. rosy, yellow
or orange, glabrous or tomentose outside; calyx irregu-
lar, 3-5-lobed during anthesis: capsule long, cylindrical
or compressed, falcate ortwisted, loculicidally 2-valved;
septum flat or 4-angular: seeds winged on both sides.

adenophyllum, Seem. (Bignbnia adenophylla,'Vfs.\\.).
Leaflets broadly elliptic, pubescent when mature : fls.

brownish yellow, densely woolly : capsule cylindrical,
twisted, 1-3 ft. long, 1 in. wide, resembling a cork screw.
India.

HETEEOSMiLAX (Greek, anotlier kind of Smilax).
Lilidcece. This includes an ornamental climber with the
habit of Smilax, but the perianth is undivided (instead
of 0-parted, as in Smilax) and the mouth is minutely
dentate. It resembles Smilax in having dioecious fls.,

borne in umbels and tendril-bearing stalks. The genus
contains 5 species of woody climbers from India, Ma-
laya, China and Japan : lvs. 3-5-nerved : fls. small or
verv small. Latest monograph in Latin in DC. Mon.
Phau 1:41 (1878).

Jap6nica, Kunth. Lvs. with stalks about Kin. long,
blades about 4-5 in. long: sfaminate fls. unknown. Ja-
pan, where it is cult, for the roots, which are used in
medicine.

HETEEOSPATHE (Greek, a different kind of spatlie)

.

PalmUcem. Also written ffeterospatha. A genus of only
1 species, native of the small island of Amboyna, the
Dutch headquarters in the East Indies. It is said by
Sander and Co. to be arare and highly ornamental palm,
with graceful, spreading habit and pinnatisect leaves,
the segments being long, slender and tapering. Its
nearest allies of garden value are Verschaffeltia and
Dypsis, in which the stigmas are basilar in fruit, while

Heterospatha belongs to a group in which the stigmas
are eccentric or lateral in fruit. Other important ge-
neric characters are the 6 stamens with versatile an-
thers and the 1-celled ovary. The plant is procurable
from importers and from S. Pla.

eIS,ta, Scheff. Tall, unarmed: lvs. terminal, long-peti-

oled, equally pinnatisect ; segments numerous, lanceo-
late, narrowed at both ends, acuminate, 1-nerved, mar-
gins thickened and recurved at the base ; rachis round on
the back, flat on the face; sheath short, fibrous, swelled
at the base: spathes 2, the lower 2-crested, the upper
much longer. A very worthy palm.

HEtrCHEEA (Johanu Heinrich von Heucher, 1677-

1747, professor of botany at Wittenberg). SaxifragHceai.
This includes H. sangninea which probably ranks among
the half-dozen best plants with small, red flowers. It is

very desirable for the hardy border, where it blooms
from spring to late fall. It is also useful to florists for cut-
flowers and for forcing. All the Heucheras resemble
our dainty wild flower, the Bishop's Gap (Mitella) in
their habit, as they have a tuft of heart-shaped, 5-9-

lobed, crenate leaves, from which spring a dozen or so
slender scapes a foot or more high with small fls. borne
in panicles, giving a delicate and airy effect.

Heuchera belongs to a group of genera including Mi-
tella and Tiarella, in w^hich the ovary is l-celled. In
Heuchera the petals are 5 or 0, and entire; in Mitella 5,
3-fld or pinnatifld; in Tiarella 5 and entire. Heuchera
has 5 stamens ; Mitella 5 or 10 ; Tiarella 10. The cap-
sule of Heuchera is inferior, 2-beaked; in Mitella su-
perior, not beaked ; in Tiarella superior, compressed.
Heuchera has about 20 species, all North American and
ranging from Mexico to the arctic regions.
The attractive and petal-like portion of JI. sanguinea

is the calyx, the petals being small in all Heucheras
(often shorter than the calyx). The other species are
attractive by reason of their general habit, and particu-
larly the graceful, open panicle, ff. sanguinea came
into prominence about 1884 and is now, according to J.

B. Keller, one of the most popular of hardy perennials.
The others are procurable from the largest dealers in
native plants and from western collectors. They range
from 3 in. to 3 ft. high, averaging about 1}^ ft., and
bloom in summer, having greenish white or purplish
fls. J. B. Keller writes that almost any good garden soil

suits them, and that they are not particular as regards
exposure to sunlight (though an open situation is pref-
erable), and that they look well in borders, rockeries,
separate beds and elsewhere. Prop, by division or seed.

A. Stamens and styles included (or in H. puhescens
scarcely exserted).

B. Scapes hairy.

c. Inflorescence a panicle.

D. Calyx not prominently olilique, i.e., the lobes equal or
nearly so.

E. 3Iargin of lvs. pointed, witli distinct teeth.

sanguinea, Engelm. Coral Bells. Crimson Bells.
Height 1-iyi ft.: scapes pilose below, glandular pubes-
cent above: fls. typically bright red, but in horticultural
varieties ranging from w'hite through pink and rose to

dark crimson. New Mex., Ariz. The best pictures are
B.JI. 6929, Gn. 26:463. Others are Gt. 45, p. 577. I.H.
43, p. 334. Mu. 8, p. 75. A.G. 17:201. R.H. 1898, p. 431.
R.B. 22. p. 246. S.H. 2:120. G.C. III. 4:125. P.G. 4:35.
Var. Alba [H. dlha, Hort. ) has pure white fls., and was
int. about 1896 by Haage & Schmidt. Var. spl6ndens,
int. 1898 by the same firm, has dark crimson fls. Var.
robiista, or grandifldra, Hort., according to J. B. Keller,
is an improvement on the type, the bells being larger
and the color brighter. Var. h^brida ("Rosy Morn"),
Hort., according to D. M. Andrews, is "more robust
than the type, foliage deeper cut and the divisions more
pointed: fls. rosy pink." Andrews adds that var. alba
comes true from seed.

EE. Margin of lvs. ivitli crenations merely acute or
blunt.

pubfecens, Pursh (H. ribifdlia, Fisch. & Avi^-Lall.).
Height 9-12 or 15 in. : scapes densely glandular pubes-
cent, at least above. Rich woods, Mts. of Fenn. to N.



HEUCHERA

C. B.B. 2: 179.— "Evergreen foliage marbled
with bronzy red."— Woolson.

DD. Calyx prominenil\j oblique.

hlspida, Piirsh. Height 2-1 ft. Woods, Va.
to Idaho. B.B. 2:180.

CO. Inflorescence a spike,

cylindrica, Dougl. Height 10-24

in. Yellowstone Park westward.
B.E. 23:1924.

BB. Scapes not liainj.

0. Inflorescence a loose panicle.

parvifdlia, Nutt. Height %-2 ft. New
Mex. to Mont.

CO. Inflorescence denser, spicate.

bracteata, Ser. Height 3-6 In. Colo.

AA. Stamens and styles much exserted,

at least at first.

B. Length of calyx S-5 lines.

rub^scens, Torr. Height 8-15 in.

:

scape usually leafless, glabrous or some-
what scabrous: margin of Ivs. ciliate.

New Mex. to Nev.

BE. Length of calyx l}4-3 lines.

Americana, Linn. Alum Root. Height
2-3 ft. : scape leafless orwith afew small
Ivs., more or less glandular-hirsute. Dry
or rocky woods, Ont. to La. and Minn.
B.B. 2:179. R. H. 1898, p. 431. -"Has
mottled foliage."— ffi/^eH.

BBB. Length of calyx 1-1% lines.

c. Scape villous, i. e., densely covered
with long, soft hairs.

viU6sa, Michx. Height
1-3 ft.; scape mostly
leafless. Rocky places,

Va. to Ga. and Teun.
B.B. 2:179.

CO. Scape thinly covered ivith minute
glandular hairs.

micrintha, Dougl. Height 1-2 ft. Calif.

B.R. 15:1302. R.H. 1898, p. 431.

The following names are seen in trade cat-

alogues but not iu Index Kewensis. H. pur-
purdscens was advertised 1898, by H. Corre-
von, Geneva, Switzerland. Plants in Ameri-
can trade are not yet large enough for identi-

fication.—iZ.TVAee^eri was found in tlie Soutli

some years ago, and Thomas Meelian, who
has not examined it closely, says it looks like

a form of H. Canadensis with variegated Ivs.

W. M.
HfiVEA (from the Brazilian name

JSttphorbidcece. This includes the tree

that produces the Para rubber of com-
merce. The genus contains 11 species
of tall trees from Brazil and Guiana,
furnishing the milky juice called caout-
chouc; Ivs. alternate, long-stalked, the
3 leaflets entire, feather-veined, mem-
branous or leatherj'; fls. small, monce-
cious. Important generic characters are ''^B
the 3 leaflets, loose panicles, 5-toothed

~

or 5-lobed calyx, and 5-10 stamens, the
filaments united in a column under the
rudimentary ovary. The nearest ally of
garden value is Jatropha, in which the
fls. have petals, while Hevea belongs to
a group iu which tlie petals are lacking.
This plant may possibly be cult, under
glass for its economic interest in a few
botanical collections. It was once adver-
tised by Reasoner Bros., Oneco, Fla.
The common "rubber plant," extensively
cult. North as a house plant, is the East
India Rubber Plant, Ficus elastica.

Brasiliensis, Muell. Arg. South Amer-
ican Rubber Tree. Height 60 ft.: Ifts.

membranous: staminate fls. "with buds
narrowly ovoid-conical and disc small,
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urn-shaped, many-lobed, tonientose; an-
thers 10, in 2 whorls: floral Ifts. 2-3 in.

long, elliptic-lanceolate. Brazil.

HEXlSEA (Greek, six equal things;
because the attractive and bright colored
parts of the flower are 6, and of equal
size). Orchiddcece. Should have been
written Hexisia. This includes a small
epiphytic plant which John Saul once
advertised as "bearing profuse panicles
of bright vermilion flowers twice a year."
The genus belongs to a subtribe closely
related to Epidendrum but with different

poUinia. Stems terete or angled, with
usually 2 Ivs. at the apex of each annual
growth. New growths arise in the axils

of the Ivs., the entire stem being thus
made up of long, fusiform, apparently
superimposed pseudobulbs, with 2 Ivs.

at each node. Lvs. few, narrow : ra-

cemes term inal, the short-peduncled fur-

nished with overlapping, leathery scales

:

"s. orange or purple; anthers semi-glo-
bose

;
pollinia 4, in 1 series.

^ Pour species, ranging from
.// Mexico to Guiana.

Mdentata, Liudl. Height 6-8

in.: stem branched, forming
spindle-shaped, many-grooved inter-

nodes: lvs. in pairs, 2-4 in. long,

3 lines wide, channelled, notched.
Panama. B.M. 7031. G.BI. 37:19.

H. Hasselbring.

HIBISCUS (old Latin name). Mal-
vuceai. Marsh Mallow. Rose Mal-
low. A polymorphous genus, allied

to Gossypium, Abutilon, Althsea and
Malva, the species widely distributed

in temperate and tropical countries.

Herbs or shrubs, or even trees, with
lvs. palmately veined or parted.
Farts of the fl. in 5's; calyx gamo-
sepalous, 5-toothed or 5-cleft, sub-
tended by an involucel of narrow
bracts; corolla usually campanulate,
show3\ of 5 distinct petals; stamens
united into a 5-toothed column : ovary
5-locuIed, bearing 5 styles: fr. a dry,

more or less dehiscent capsule. Be-
tween 150 and 200 species. Horticul-
tural h-, there are four general groups
of Hibiscus— the annuals, the per-

ennial border herbs, the hardy
shrubs, and the glasshouse shrubs.
The culture and treatment vary with
these groups.

INDEX,

lasiocarpus, 11.

Leopoldii, 13.

luteus, 21.

1054. Hibiscus vesicarius

—

H. Africanus of gardens.

aciileatus, 6.

Afncanus, 1.

anemonceflorus, 13.

atrorubens, 13.

hicolor, 13.

h rilliantissimtis , 21.

Californicus, 11.

calyeiuus, 18.

cmnelloiflorus, 13.

carminatus, 21.

chrysanthus, 18, 21.

cisplatinus, 19.

coccineiis, 7.

ccelestis, 13.

Cooperi, 21.

Crimson Eye, 9.

Denisoni, 20.

elaUis, 15.

elegantissiinus , 13.

esculentiis, 4.

frutex, 13.

fulgens, 21.

fulgidus, 21.

graiidiflonis, 12.

Hamabo, 14.

heteropbyllus, 17.

incanus, 10.

kerniesmus, 21.

See

Manihot, 5.

militaris, 8.

'miniatus, 21.

Moscheiitos, 9.

m 11 1 a b i 1 i s

.

Snppl. list.

pceoniflorus, 13.

palustris, 9.

purpureus, 13.

ranuneu Iceflo rus ,13

.

Eosa-Sineusls, 21.

Rosella, 3.

roseus, 9.

ruber, 13.

Sabdariffa, 3.

Sinensis, 21.

speciosus, 7, 13.

sitb-violacevs, 21.

Syriaens, 13.

tiliaceus, 16.

totus alMts, 13.

Trioniim, 2.

vesicarius, 1.

violaceiis, 13.

zebrinns, 2-1.
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A. Annuals.

E. Plant low and diffuse.

1. veBic3.rius,Cav.(B'.>lft'ic(J«t(s,Hoi't.). Flower-of-
AN-HOUR. Bladder Ketmia. Trailing Hollyhock.
Fig. 1054. A foot or 2 high, bushy-spreading, the main
branches becoming prostrate, usually hispid-hairy: Ivs.

3-5-parted, the upper ones 3-parted, with the middle
lobe much the largest, the lobes linear-oblong or some-
times widening upwards, coarsely notched, the root-lvs.

uudivided: tls. .solitary in the upper axils, opening wide
in the sunshine but closing in shadow, 1-3 in. across,

sulfur-yellow or white, usually with a brown eye
;

pedicel elongating in fr., and the calyx becoming much
inflated. Cent. Afr. — An interesting annual, blooming
freely throughout the hot weather of summer, and thriv-

ing in any open, warm place. Seeds are jusually sown
where the plants are to stand. Excellent for rockwork.

2. Tridnum, Linn., to which the above species is usu-
ally referred, has much wider and more spatulate and
relatively shorter leaf-Iobe.s, which are round-toothed oi

lyrately lobed: tls. smaller. From S. Ku. and Afr. B
M. 209. — Sometimes a weed about cult, grounds.

BB. Plant mostly tall, strict and stout.

3. SaMariSJa, Linn. {S. Bosilla, Hort.). Ja-
maica Sorrel. Eoselle. Strong, 5-7 ft. high, .^'[

* nearly glabrous, the stems terete and reddish: ^i^^
root-lvs. ovate and undivided, the upper ones ^^^te^^

digitately 3-parted, the side lobes sometimes
again lobed ; lobes lanceolate-oblong and ere-

nate dentate : tls. solitary and almost sessile in the
axils, much shorter than the long leaf-stalks; ciljx
and bracts red and thick, less than half the length of
the yellow corolla. Old World tropics.—Widely cult, m
the tropics, and now grown somewhat in S. Fla. and S.

Calif, for the fleshy calyxes, which, when cooked, make
an excellent sauce or .ielly with the flavor of cranberry.
The green seed pod is not edible. The juice from the
calyxes makes a cooling acid drink. Thrives in hot, dry
climates.

4. escul6ntus, Linn. (Ahelmdsclius escuUntus,
Moench). Okra. Gumbo. Mostly strict, 2-6 ft,, the
stems terete and more or less hispid: Ivs. cordate in

outline, 3-5-lobed or divided, the lobes ovate-pointed
and coarsely toothed or notched; fls. solitary and axil-

lary, on inch-long peduncles, yellow, with a red center:
fr. a long ribbed pod (5-12 in. long), used in cookery.
Trop. Asia. — For culture, etc., see Oltra. A large-fld.

form (var. speciosus, cf. JI. ManiJiot] in Gt. 43, p. 623.

AA. Perennial herbs, mostly grown as border plants.

These plants are late summer and fall bloomers,
with hollyhock-like fls. They send up new, strong
shoots or canes each year. Many of them are perfectly
hardy in the N., but even these profit by a mulch
covering. Others are tender in the N., and the roots
should be taken up after frost and stored in a dry,
warm cellar. Keep them just moist enough to main-
tain life in them. Many times the roots of these her-
baceous species are set in large pots in the spring,
and they then make most excellent specimens. AH the
species require a deep, rich soil and plenty of water.

B. Foliaije green and ttsually glabrous.

5. MAniliot, Linn. Tall and stout (3-9 ft.), glabrous
or hairy: Ivs. large, palmately or pedately 5-9 parted
into long and narrow oblong-lanceolate dentate lobes:
involucre bracts oblong-lanceolate, falling after a time
(as does the calyx) : fls. large (4-9 in. across), pale yellow
( sometimes white

) , with a purple eye : capsule oblong and
hispid. Old World tropics, and spontaneous in S. states.
B.M. 1702; 3152 (Ivs. more cut). S.H. 2:2C3.-This is

apparently the Sunset Hibiscus of the trade; also the
Queen of the Summer Hibiscus. In botanical works, H.
Manilwt is said to be an annual, but as known to horti-
culturists it is a perennial. For a discussion of this
point as related to the limitations of the species, see G.
0. III. 22:249; Gn. 53, p. 127 (and plate 1157). Botani-
cally, the species is allied to if. escuUntus. Not hardy in
the open in the North, but the roots may be taken up
in the fall and carried overwinter in a warm, dry cellar.
In the middle states and South, it may be expected to
survive if well mulched. Grows readily from seeds.

HIBISCUS

blooming late the first year if the seeds are started
under glass.

G. aculeatus, Walt. Not very stout, 2-6 ft. tall, hispid
all over but not tomentose nor whitish: Ivs. roundish

I A-,

1055. Hibiscus Moscheutos (X J4).

or roundish-ovate in outline, 3-5-lobed or -parted, the
sinuses often rounded and enlarging, the lobes angled
or toothed and blunt : fls. 3-4 in. across, yellow, with
purple in the base. S. Car. south.—Not hardy North.

7. coccineus, Walt. (H. speciosus, Ait.). Green and
glabrous throughout, 3-4 ft.: Ivs. palmately lobed, or
the lowest and sometimes all of them palmately com-
pound, the divisions long-linear-lauceolate and remotely
toothed: fls. very large (5-6 in. across), rose-red, the
petals ohovate and conspicuously narrowed at the base;
column of stamens verv long. Ga. south. B.M. 360.

R.H. 1858, p. 575 ; 1866:230.-Not hardy North. Take
up roots and store in cellar.

8. militiris, Cav. Four to 6 ft., strong-growing,
glabrous: Ivs. rather small, usually hastate (2 short
lobes at base), the middle lobe ovate lanceolate or tri-

angular-lanceolate, long-acuminate, equally crenate-
tootbed: involucre scales linear or awl-like, nearly or
quite half as longas thecalyx: fls. 3-5 in. across, white,
blush or pale rose, purple-eyed. Wet places. Pa. to

Minn, and south to the Gulf. B.M. 2385.-A hardy and
fine species. Forms occur with Ivs. not lobed.

BB. Foliage soft-wliite'tomentose beneath and some-
times on top.

C. Lvs. not lobed (or only slightly so).

9. MoBcheiitos, Linn. (iT". po?i(s(rjs, Linn.). Fig. 1055.

Strong-growing, 3-5 ft., the terete stem pubescent or
tomentose: lvs. mostly ovate, entire in general outline
or sometimes shallowly 3-lohed at the top, blunt or cre-

nate-toothed, very soft-tomentose beneath but becoming
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nearly or quite glabrous above, the long petiole often
joined to the peduncle: involucre bracts linear, nearly
or quite as long as the tomentose calyx: lis. very large
(4-7-S in. broad), light rose-color (or white in var.

albtis), with a purple eye: capsule glabrous. Marshes
along the coast from Mass. to Fla. and west to L. Michi-
gan. B.M. 882. B.R. 17:1463; 33:7. Mn.2:161. Gng.
2:227. S. roseiis, There, of Europe, a rose-colored
form, is considered to be a naturalized form of this

American species. E.H. 1879:10. — One of the best of

the Marsh Mallows, thriving in any good garden soil. Of
easiest culture and perfectlj^ hardy. Blooms in Aug.
and Sept. The foliage is strong and eifective. The
most generally cultivated of the hardy herbaceous
kinds. The form known as Crimson Eye (clear white
with a crimson center) was introduced 1894 by Wni. F
Bassett & Son. It was found in a swamp in New Jersey.
There is some question, however, as to whether it is

specifically the same as IT. Moscheufos. The fls. are
pure white (except the center), expand wide, and the
Ivs. are bronze-tinted. The carpels are more attenuate.

10. incS,nus, Wendl. Much like JT. Moseheutos, and
sometimes passing for it in the trade: Ivs. smaller and
narrower, ovate-lanceolate, not lobed, serrate-toothed;
tis. sulfur-yellow, with a crimson eye. S. Car. and south.
— Seems to be hardy in the North with a mulch protec-
tion.

11. CaliJbrnicus, Kell. Strong growing, 5 ft., the stem
terete or slightly grooved above, more or less pubes-
cent: Ivs. distinctly cordate, ovate, shallow-toothed and
not lobed, dull ashy gray beneath : involucre bracts
hairy: corolla white or rose, with a purple eye, 3-5 in.

across: capsule pubescent. Calif. —Gray regards this
as a form vt K. lasiocarpus, Cav. (var. occidenfalis,
Gray). A portrait of S. lasiocarpus will be found in

G.F. 1:426. Although the namei?. Californicns is com-
mon in the trade, it is a question howmuch of the stock,
if any, is this species. Certainly some of it is JET. J/os-
cheutos. From H. Moseheutos this species is told by its

cordateashy-tomentose Ivs. and hairy-ciliate involucre
bracts. The plant known to the trade as H. Californi-
cns is hardy.

cc. X^vs. strongly lobed.

12. grandiildrus, Michx. Tall and stout (3-8 ft.), the
terete reddish stem becoming glabrous: Ivs. large, 3-

lobed, the lobes ovate-acuminate or ovate-oblong-acu-
minate, the side ones widely spreading, blunt-toothed
or even again lobed: fls. very large (6-8 in. across),
white or rose, with deeper eye. Ga., Fla. west.— Aside
from the large fls. and lobed Ivs., this is very like H.
Moseheutos. It is doubtful if the true IT. grandiflorus
is in the trade.

AAA. Shrubs, hardy in the North (or in the middle
states).

13. Syrlacus, Linn. (4H7i«?a ft-H^ear, Hort.). Shrubby
Althea. Rose of Sharon. Figs. 1050, 1057. Shrub,
6-12 ft. high, much branched, nearly or quite glabrous:

Ivs. rather small, sliort-petioled,

strongly 3-ribbed, triangular- or
rhombic-ovate, mostly 3-Iobed
and with many rounded teeth or
notches: fls. solitary in the axils

on the young wood (late in the
season), somewhat bell-shaped,
2-3 in. long, rose or purple, usu-
ally darker at the base : pod
short, splitting into 5 valves.
Asia. B.M. 83. R. H. 1845:133
(var, S7?eciOS?fs, with double fls.).

— One of the commonest of orna-
mental shrubs, and hardy in On-
tario. It is immensely variable in
character of fls., the colors rang-
ing from blue-purple to violet-
red, flesh color and white ; also
full double forms. There are
forms with variegated Ivs. Col-

ored plates of some of the double-fld. forms will be
found in Gn. 52:1150. The species thrives in any good
soil. Prop, by seeds, by cuttings of ripened wood taken
in the fall, and named vars. by grafting on the common

seedling stock. Nativity uncertain, but probably not
Syrian, as Linnaeus supposed : probably native in
China. To this species belong such trade names as
n. purpitreus, H. speeiosus riiber, H. ranunculce ftoy-v s

,

H. totus dlbus, H. Leopoldii, H. pceoniflbrus , H. coeles-

tis, H. violdceus, IT. anemont^ftorus, H. atrorubens,
H. bicolor, H. cameUwfldriis, R. elegantlssimus, ete.

14. Hamibo, Sieb. &Zuce. A Japanese species offered
by importers but not yet tested in this country, and
probably not hardy south of the southern-middle states;
6-10 ft. high, closely pubescent: Ivs. roundish, with an
abrupt short point, irregularly shallowly toothed, white

1056. Capsule

of Hibiscus Syriacus.

1057. Hibiscus Syriacus (X 14).

tomentose: involucre of scales united at the base: fls.

solitary in the upper axils, large, yellow, with a darker
base.

aaaa. Shrubs of glasshouses, or permanently planted
out in the far South.

B. Lvs. hoary beneath.

15. elitus, Swartz (Pan7/Hm fiZff^iOH, G. Don). Moun-
tain Mahoe. a West Indian tree, now introduced in

S. Calif.: Ivs. round-cordate, short-cuspidate, entire
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involucre deciduous (with the calyx), 8-10-toothed : fls.

4 in. long, opening primrose color in the morning, then
changing, as the day advances, to orange and deep red.
— Tbis species, the next, and probably others, yield the
Cuba bast, used for tying cigars and for other purposes.
Lvs. and shoots medicinal: wood durable.

16. tiliaceus, Liuu. (Paritinm tiliitceum, Juss.).

Kound-headed tree 20-30 ft. high: lvs. round-cordate
and short-acuminate, entire or obscurely crenate: in-

volucre persistent (with the calyx), 10-toothed : fls.

2-3 in. long, yellow. Old World tropics, but naturalized
in the W. Indies and at Key West. — Offered recently by
Reasoner. Evergreen. Sprouts from the base if frozen.

BB. Lvs. usually green both sides.

17 heterophyllus, Vent. Tall shrub of Australia, int.

in S. Calif., where it is a free and showy bloomer: nearly
glabrous: lvs. varying from linear to lanceolate and
elliptic-oblong and from entire to 3-lobed, 5-6 in. long,
usually serrulate and sometimes white beneath: fls.

large (3^ in. long), white, with a deep crimson eye, the
calyx tomentose: capsule hairy.

18. calycinus, Willd. {ff. clinjsdnthus, Hort.). Small
shrub from S. Africa, and sparingly known in this
country: pubescent: lvs. long-stalked, round-cordate,
somewhat 3-5-angIed and 5-7-nerved, crenate, hairy or
velvety: fls. on axillary peduncles which are shorter
than the petioles, large, yellow, with a dark center: in-

volucre bracts 5, bristle-pointed: capsule tomentose.
— To be grown indoors, but may be planted out in the
summer with good results. Probably valuable for per-
manent planting in the extreme S.

19. cispUtinus, St. Hil. Bushy, 3-5 ft.: stems gla-

brous but prickly: lvs. deltoid-lanceolate or deltoid-
ovate, 3-lobed, coarsely toothed, sparsely hairy on the
veins : fls. solitary, 4-5 in. across, light pink, with darker
color in the eye and sometimes darker on the margins.
Brazil (this side the Platte river, whence the specific

name). B.H. 1898:480. Gng. 7:50.— Little known in this

country. It is a late fall bloomer, and may be planted
out in summer. It seeds freely, and these, sown as soon
as ripe, will give blooming plants for the following fall.

Handsome.
20. D6nisoni, Burb. Small glasshouse shrub, flower-

ing when very small, glabrous: lvs. thick and rather
stiff, slender-stalked, elliptic-ovate, entire or obscurely
crenulate, acuminate, dull green: fls. terminal, large,
white, 4-5 in. across. Nativity unknown, but int. from
Austral. F.M. 1876:232.—A good greenhouse plant, re-
quiring warm temperature.

1058. Hibiscus Rosa-Sinensis (X 1-5).

21. Edsa- Sinensis, Linn. (fl". SiiUnsis, Hort.). Chi-
nese Hibiscus. Shoeblack Plant. Pig. 1058. In glass-

houses a shrub 3-8 ft. high, but reaching 20 ft. in sub-
tropical regions, glabrous: lvs. rather large, thin and
shining green, broad-ovate to lance-ovate, somewhat
tapering to the base, acuminate, coarsely and unequally
toothed: involucre bracts linear, free, as long as the

calyx tube : tts. solitary in the upper axils of the new

growth, on peduncles which exceed the petioles, bright
rose-red, 4-5 in. across, with a projecting red column of
stamens and pistil. Asia, probably China: now dis-
tributed in warm countries, and one of the best known
old-fashioned conservatory pot-plants. B.M. 158. I.H.
29:441. G.C. III. 2:529. Gn. 53, p. 127. -It is now im-
mensely variable. Forms are double-fld., and others are
orange, yellow, bright red, magenta, and parti-colored.
Var. Cooperi, Hort. (ff. Cobperi, Hort.), has narrow
white-marked lvs. and distorted scarlet fls. Trade names
belonging to this species are H. briUiantlssimiis, S.
earmincltits , H. chrysdnthus. M. hilgidus, H. fultjens,

H. kermeslmcs, If. luteus, S. minidttts, H. sub-viold-
ceus, R. zebrluHs. Hibiscus Jiosa-Slnensis is a sum-
mer-flowering shrub which always attracts attention.
It is often plunged in the open with other subtropical
stuff. It is easy to grow in ordinary potting soil. In
winter keep it slow by witholding water and keeping in
a temperature not above 50°. In spring head the plants
in and start them up to get the new wood on which the
flowers are borne. Give plenty of water when growing,
and syringe frequently. Prop, readily by softwood cut-
tings in spring, or by hard cuttings in fall.

H. Archeri, Hort., is a hybrid of H. Kosa-Sinensis and H.
schizopetalus, raised by A. S. Archer, Antigua. West Indies.
Much like H. Rosa-Sinensis. Fls. red. G-n. 55:1221.

—

H. Cdm-
eroni, Kuowles & Weste. Tall shrub, with heart-shaped 3-lot)ed

lvs. and large, solitary, cream-colored, red-veined ds. Madag.
B.M. 3936. The plant figured under this name in Grn. 53:1164 is

probably a form of H. Rosa-Sinensis.

—

H. mittdbitis, Linn.
Tree-like or tall shrub: lvs. cordate, 5-angled, toothed, downy:
lis. axillai-y, opening white or pink but changing to deep red by
night: involucre bracts shorter than calyx. China. Cult, in
tropical and subtropical regions. Recently introd. in S. Fla.
under the name of Cotton Rose aud Confederate Rose.

—

H.
schizopetalus. Hook. f. Allied to H. Rosa-Sinensis; fls. pendu-
lous, the recurving petals beautifully cut, the involucre none,
the fruit long and bearing glabrous seeds. E. tropical Afr. B.
M. 6524. P.S. 23:2397-8. One of the handsomest of the genus.
—H. splmdens, Fras. Shrub, 12-20 ft., soft-tomentose. prickly:
lvs. cordate-ovate, palmately 3-5-7-lobed: lis. very large, rose-
red. Austral. B.M. 3025. B.R. 19:1629. Handsome.-ff. SuraJ-
tensis, h'lun. Trailing, with palmately 3-5-parted lvs.; fls. yel-
low: involucre bracts with odd nail-like spines. India, but
widely distributed. G.C. HI. 9:529.—if. venustus, Blume.
Very like H. mutabilis. but involucre bracts broad. Java. B.
M. 7183.—if. y(7i()5its, undetermined trade name. L_ jj^ g^

HICKORY-NUT. Notwithstanding the high esteem
in which the nuts of several species of Hickory have
been held since the settlement of America by the white
men, but little progress has been made in tbeir domes-
tication and improvement. Out of the 9 or 10 species
recognized by botanists, not more than 3 or 4 have been
found sufficiently promising from an economic stand-
point to .iustify conspicuous effort at amelioration. Of
these the Pecan {IT. Pecan} stands easily first, followed
in order of apparent value by the Shagbark (Little
Shellbark),.5". orofrt ; the Shellbark (Big Shellbark),
II. laciniosa, and the Pignut, H. glabra. The Pecan
differs in its requirements of soil and climate from the
other species, and is described separately under Pecan.
For the botany of the Hickories, see Ricoria.

In flavor and quality of kernel the Shagbark is

esteemed by most Americans as the choicest of native
nuts, though in these respects the Shellbark is but lit-

tle inferior to it. The thinner shell and larger propor-
tion of kernel have given the former precedence over
the latter in most cultural efforts; though the thrifty
growth, symmetrical form and luxuriant foliage of the
latter render it one of the most handsome and useful of
native trees for roadside or lawn planting. The Shag-
bark has the broader area of natural distribution, being
found in localities throughout most of the United States
to the eastward of the Great Plains, except on the low-
lands of the South Atlantic coast and Gulf states. The
Shellbark is mainly confined to the vailey of the Mis-
sissippi and its larger tributaries, extending eastward,
however, into eastern Pennsylvania and western New
York.
The Pignut, which is similar to the Shagbark in area

of distribution, is much inferior to the others in quality,
but shows wider variation than either in this respect,
and has disclosed at least one variety of distinct cul-

tural merit.
As the Hickories, other th,an the Pecan, are slow-
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growing species at best, they should not
be planted on other than fertile soil. The
Shellbark is native to river bottoms, and
requires richer laud than the others, "which

endure a rather wide range of soil charac-
teristics, provided there is sul3ioient depth
and good drainage. Deep, well-draiued,
fertile loams, either of sandy or clayey
nature, are acceptable to all the species.

Propagation. — All the species are propa-
gated by seed. Planting is frequently done
in autumn, but, to lessen the destruction
by rodents, is more safely done in early
spring. In such case the freshly gathered
nuts, after removal from the hulls, should
be stored in slightly dampened sand dur-
ing the winter, or stratified, as other tree
seeds. Uniformity of growth is promoted
by planting nuts where trees are to stand,
as the transplanting process in ordinary
seasons is accompanied by a considerable
loss. If trees must be transplanted, it is

probably best to transplant annually in
nursery rows, in rich soil, to promote
growth of fibrous roots and to lessen the
shock of final transplantation to the per-
manent location.
The propagation of the Hickories by

budding and grafting is exceedingly difS-

cult, even the most experienced propaga-
tors of woody plants failing to secure more
than a small percentage of success. Most
growers favor cleft crown-grafting in the
spring, on established stocks of the same
species. The operation is performed just
as stocks are starting into growth, using
dormant cions with terminal buds and
mounding up to the top bud with fine earth.
As the stocks are in condition only for a
few days, the process is uncertain and ex-
pensive.
One of the most successful propagators

of woody plants, Jackson Dawson, of
Arnold Arboretum, recommends the use
of the Bitternut (IT. minima) as a stock,
growing seedlings in boxes 4 in. deep for
one or two years, until of sufdcient size

for grafting. Under this plan the seed-
lings should be transferred to pots in the
autumn and taken into the greenhouse
about January 1. He advises side-grafting
these close to the collar. As soon as the
roots begin to start, the grafted trees in
pots must be plunged in sphagnum to the
top bud and left until March to callusr

Root-grafting, as commonly practiced, has
rarely been found to succeed.
One promising method of root-propaga-

tion suggested by Fuller consists in the
"turning up or exposing at the surface of
the ground of side roots, severed from the
parent tree." Their lower extremities are
left in place for one or two seasons, until
a distinct top has been formed through
the agency of adventitious buds on the ex-
posed portions. Though a slow and ex-
pensive process, this is probably more cer-
tain than any other method yet developed.
In some instances, where the tops of trees
have been killed, the varieties have been
perpetuated through this practice by
promptly turning up and staking roots
that were yet alive.

Phniting should be done in autumn, or
as early in spring as the ground can safely
be worked. An abundance of rich soil

should be used in the holes, as much of
the success in transplanting depends upon
a prompt and vigorous root-growth. If

clean cultivation cannot be practiced, a
heavy mulch should be applied, and be
maintained for several years, until the
tree is well established. After this, little
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8a
1059. Forms of Hicoria ovata.

1. Ovate form. 2. Long-ovate
form. G, 6a. Meriden. 7. Jack-
son. S,8a. Milford. Nat. size.

care is needed, except to guard agaiost
tlie attacks of leaf-eating insects.
Production and Cse. — Large quantities

of Shagbarks are consumed in our cities,

but the supply is mainly from the forests.
In some sections, choice second-growth

trees have been preserved along fences
and roadsides, and these are usually
found to yield larger crops and finer nuts
than the forest trees. In portions of south-
eastern Pennsylvania there is a large pro-
duction of nuts from such trees. In that
section the nuts are marketed in the form
of kernels free from shells, for use by
confectioners and bakers. The cracking of
the nuts is done by women and children on
the farms, this work constituting a do-
mestic industry of some importance at cer-
tain seasons. As the use of Shagbarks in
cooking is apparently increasing, it is im-
portantthattrees Dearing .hoicenuts shall
be preserved and cared for. The charac-

teristics that determine
commercial value are :

first, cracking quality
;

second,thinness of shell

;

third, size; fourth,
plumpness and flavor of
kernel; fifth, productive-
ness.
Numerous apparently

natural Hickory hybrids
have been brought to
notice, but those thus
far discovered have
given little evidence of
cultural value. The most
important are the Nuss-

baumer and McCallister nuts, which are
described under Pecan.

Varietie6\ — In consequence of the diffi-

culty with which the Hickories are propa-
gated by budding and grafting, few nur-
series offer other than seedling trees.
Several choice varieties of Shagbark have
been described and named because of
desirable characteristics, however, and
several of these have been propagated
in a small way by crown-grafting on estab-
lished trees. Grafted trees of one vari-
ety, the Hales, can be obtained in small
numbers at one or two nurseries. No va-
rieties of the Shellbark have been offered
by nurserymen. The illustrations {Fig.
1059) are adapted from the Nut-Culture
Bulletin of the U. S. Dept. of Agric.
The more important varieties are the

following:

Shagbark: Curtis.—Conn. A smooth nut
of medinm size, slightly compressed: kernel
plump, light in color and of good quality: shell

thin; cracking qxiality good.
Dover.— Pa. A medium-sized angular nut,

rather broad at the base, but having a long and
sharp basal point: shell moderately thin; crack-
ing quality good: quality good.

Eliot. —Conn. Of medium size, compressed,
angular, ovate, with prominent tip : kernel
plump : flavor mild and pleasant: shell thin;
cracking quality good.
Hales {Hale's Papershell) .

—
'N . J. Large,

quadrangular, slightly compressed, with a pe-
culiar wavy surface: kernel rather deeply cor-

rugated, but plump and of good quality, re-

taining its sweetness for two years or more :

shell thin and of fair cracking quality. The
Hales nut is the first named variety of Hickory,
having been described and illustrated by A. S.

Fuller in "The Rural New-Yorker" in 1870.

It is probably the only sort now obtainable at

the nurseries. The original tree hears a fair

crop annually, and numerous younger trees
grafted from it are now in bearing.
Jackson.— Ohio. A compressed oval nut of

large size: kernel large, plump, and of excellent
quality: shell thin; cracking quality medium.
Fig. 1059.
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Learning.—Mo. A large nnt of fine flavor and excellent craeli-

ing quality, the kernel coming out in nnljrokeu halves.
Menden.—Conn. Large, ol>long, compressed: kernel large

and of good quality: shell rather thick, but cracks well. Fig.
1059.

Milford. ~Mn.ss. A compressed ovate nut, medium to large
in size, with large, plump kernel of excellent quality: cr.acks
well: one of the best nuts yet brought to notice. Fig. 1059.

1060. Foliage and pistillate flowers of Hicoria Pecan.

Rice.—Ohio. Angular, ovate, medium to large in size: kernel
plump, bright and of fine quality : shell thin and of good crack-
ing quality: tree regl^larly productive.

Woodbourne.—Pa. Long, compressed ovate, large and smooth:
kernel tender and of very high quality: shell rather thick, but
cracks well.
Pignut: Of the somewhat numerous sweet-flavored forms

found in this species, the following one at least has been deemed
worthy of perpetuation because of its delicate flavor, thin shell
and excellent cracking quality.
Brackeit.—lov^il. Roundish compressed, smooth and of gray-

ish color, medium to large in size: kernel plump, sweet and of
delie«te flavor: shell very thin, and easily freed from the kernel.

Wm. a. Taylor.

HICORIA (from its aboriginal name) Syn., G&rya.
J'ufilaiiddcecE. Hickory. Hardy ornamental trees, with
rather large, deciduous odd-pinnate Ivs., small green
ish fls., the staminate ones in conspicuous pendulous
racemes, and with rather large, green, dehiscent fruits

enclosing a mostly edible nut. The Hickories are
among the most beautiful and most useful trees of the
American forest, and are all very ornamental park trees,
with a straight, sometimes high and slender trunk and
a large, graceful, pyramidal or oblong head of generally
light green foliage, turning from yellow to orange or
orange-brown in fall. They are hardy North exceptor.
Pecan, aquatica and mijristicuiformis, but H. Pecan
thrives rarely in Mass.achusetts in sheltered positions.
Most of the species have heavy, hard, strong and tough
wood, much valued for many purposes, especially for
handles of tools, manufacture of carriages and wagons,
also for making baskets and for fuel. The nuts of some
species, as H. Pecan and H. ovuta, also H. laciniata and
some varieties of R. glabra and H. alba are edible, and
are sold in large quantities, mostly gathered from the
woods, though in later years orchards of improved va-
rieties have been planted. A large number of insects
prey upon the Hickory, attacking the wood, foliage and
fr., for which see the Fifth Ann. Rep. of the \J. S.
Entom. Com., p. 2Si5-329. There are also some fungi,
causing sometimes an early defoliation of the trees.

The Hickories generally grow best in rich, moist soil,

but some, especially //. glabra, IT. alba and H.
ovata, grow equally well in drier localities. They are
of rather slow growth, and difficult to transplant if taken
from the woods; therefore the seeds are often planted
where the trees are to stand, but if grown in the nur-

sery and transplanted several times when
young, trees 6-10 ft. high may be transplanted
successfully. Prop, usually by seeds stratified

and sown in spring in rows about 3 in. deep;
named varieties may be grafted in spring in
the greenhouse, on potted stock of H. minima,
which seems to be the best species for this pur-
pose, veneer- or splice-grafting being usually
employed ; sometimes also increased by root-

sprouts. For futber horticultural advice, see HicUory-
nitt and Pecan.
There are about 10 species of Hickory, all in E.N.

America from Canada to Mexico. Branches with solid
pith: Ivs. alternate, without stipules, with 3-17 serrate
Ifts. : fls. monoecious, apetalous, appearing with the Ivs.

;

staminate fls. in axillary, slender,pendulous catkins, each
fl. with 3-10 stamens, borne in the axil of a 3-lobed
bract; pistillate fls. in a terminal, 2-10-fld. cluster or
spike, consisting of a 1-celled ovary enclosed by a 4-

lobed involucre: fr. globular to oblong, with a husk
separating into 4 valves and a bony nut, incompletely
2-4-ceUed. See also Rep. Missouri Bot. Gard. 7, p. 28-

42, pi. 1-23, and Rep, of U. S. Dept. of Agric. Div.
of Pomol. Nut-Culture (1896), cited below as U.S.N.C.
(the flrst number referring to the plate, the second and
third to the figure).

. Scales of buds valvate, 4-6 : fr. with ivitiged stittires;

nut tisually thin-shelled ; Ifts. 7-lS, usually falcate.

B. Nut mostly elongated, almost terete: husk thin,

splitting to the base : kernel sweet.

Pec4n, Britt. {Cdrya olivtefurmis, Nutt.). Pecan.
Pig. 1060. Tall tree, to 170 ft., with the branches pubes-
cent when young : bark deeply
furrowed, grayish brown: Ifts.

11-17, short - stalked, oblong-
lanceolate, acuminate, serrate
or doubly serrate, tomentose
and glandular when young, usu-
ally glabrous at length, 4-7 in.

long: staminate catkins almost
sessile : fr. 3-10 in clusters or
spikes, oblong, 114-3% in. long;
nut ovoid or oblong, smooth,
brown, irregularly marked with
dark brown, 2-celled at the
base; kernel sweet. From Iowa
and Ind. south to Alab. and
Tex.; also in Mexico. S.S. 7:

.338-.39. A. G. 12:273-75. U.S.
N.C. 1,8, 9.— This species is the most important as a
fruit tree, an i many named varieties are cultivated in

the southern states, but it is tender North. The wood
is less valuable than that of the other species. Hy-
brids of this species are known with JI. minima, alba

1061. One form of Pignut
—H. glabra.

Natural size.
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and laciniosa, for which see Rep. Mo. Bot. Gard. 7, pi.

20-23 and Gng. 2:226. See Fecan.

myristicasf6rrais, Britt. (Carija myristiemfdrniis,
Nutt.). Nl-t5ieg-Hickory. Tree, to 100 ft. with dark
brown barb, broken into appressed scales : Ifts. 5-11,

short-stalked or almost sessile, ovate-lanceolate, the
uppermost much larger and obovate, serrate, sctirfy-pu-

bescent beneath when j^ouug and with brown scales

above, at length dark green above, silvery and lustrous
beneath, 3-5 in. long: staminate catkins peduncled: fr.

generally solitary, short-ovoid or obovate, about 13^ in.

long; nut ovoid, reddish brown marked with irregular
spots and stripes, thick-shelled, 4-celled below; kernel
sweet. From S. Car. to Ark. and Mex. S.S. 7:342-43.

-

A very decorative species on account of its handsome
foliage, but not hardy North.

BB. Ifxtt usualhj as broad as long, compressed with
irregularly angled or reticulate surface, thin-

shelled, 4-celled below : kernel bitter.

aquAtica, Britt. (Carya aqudtica, Nutt.). Watee-
HiOKORT. Bitter Pecan. Usually small tree, rarely to

100 ft., with light brown bark separating into long, thin
plates: Ifts 7-13, sessile or short-stalked, lanceolate,
long-acuminate, finely serrate, yellowish tomentose when
young, glabi'ous at length, fr. 3-4, ovoid to broadly obo-
vate, l-lJ-2 in. long ; husk thin, splitting to the base;
nut obovate, much compressed, irregularly angled and
ridged, dull reddish brown; kernel very bitter. From
Va. to 111., south to Fla. and Tex. S.S. 7:344-45.
U.S.N. C. 12,7-8.

minima, Britt. (Carya amdra, Nutt.). Bttter Nut.
SwAJip-HiOKOKY. Tree, to 100 ft.: bark grayish brown,
broken into thin scales: young branches and petioles
glabrous: Ifts. 5-9, ovate-lanceolate to lanceolate-acumi-
nate, densely serrate, pubescent when young and glan-
dular, almost glabrous at length, 3-6 in. long : fr. 2-3,
broadly obovate or subglobose, winged from the apex to
the middle, %-1/^in. long; husk thin, splitting some-
what below themiddle; nut slightly compressed, round-
ish, abruptly contracted into a short point, irregularly

1062. Characteristic growth of the Pignut Hickory.

Hicoria glabra.

reticulate ; kernel bitter. Quebec to Minn,, south to
Fla. and Tex. S.S. 7:340-41. Em. 226. -A valuable
park tree, with handsome, rather broad head, growing
in cult, more rapidly than other Hickories.

1063. Hicoria glabra, var. microcarpa—the false Shagbark.

AA. Scales of buds imbricate, more than 6: fr. not or
slightly winged at the sutures: nut iisually
thick-shelled, 4-celled below: Ifts. S-9, not fal-

cate, the uppermost larger and generally obovate.

B. Buds small, '%~}^in. long: husk thin: nut slightly
or not angled,

gl&.'bra,, Britt. (Carya porchia, 'Nutt.). Pignut. Figs.
1061, 1062. Tree, occasionally to 120 ft., with usually
dark gray iissured bark and slender, glabrous branch-
lets : Ifts. 3-7, almost sessile, oblong to obloug-lanceo-
late, long-acuminate, sharply serrate, almost glabrous,
3-6 in. long: fr. usually ovoid or obovate, the sutures
usually slightly winged toward the apex and the husk
splitting mostly only half way to the base; nut usually
brownish, not angled ; kernel mostly astringent. S.S.
7:352-53. A.G. 11:386-7. U.S.N.C. 12, 5.-A very hand-
some park tree, with rather narrow-oblong
head and slender, often pendulous branch-
lets, especially in the following var. A very
variable tree, and the following varieties
are considered by some botanists as dis-
tinct species.

Var. raicroc4rpa, Trel. (Carya micro-
cdrpa, Nutt.). Figs. 1063-6. iSark more
or less shaggy: Ifts. quite glabrous, often
somewhat broader: fr. subglobose ; husk
splitting nearly to

the base ; nut grayish
or whitish, angled,
rather thin - shelled,
often broader than
long ; kernel sweet.
From Quebec to

Mich., south to Fla.

A.G. 11:381-88, 1, 2,

5, 8, 10. U.S.N.C. 12,

4,6. — Often very dis-

tinct. Probably E.
borealis, Ashe, be-
longs to this variety.
Var. odorita Sarg. 1054. pruit of H. glabra, loes. Twig ofS.mdar to and often var. microcarpa. Hicoria glab°a.
united with the for- the false Shagbark. var.
mer. Bark fissured. Natural size. microcarpa.

;8
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not shaggy : Ifts. generally broader, ovate or oblong-
ovate, glandular: fr. more ovoid, splittiug almost to

the base; nut gray or brownish, slightly angled. S. S.

7:354 (partly). Va.T. villitsa, Sarg. {S. pdllida, Ashe).
Bark deeply fissured: Ifts. 5-7, hairy along the midrib
beneath and the rachis covered with tufts of hair: fr.

subglobose to ovoid ; nut brown, thick-shelled. Mo. to

Del. and Ala. S.S. 7:355. G.F. 10:305

1066. Habit of the false Shaebark.
H. glabra, var. microcarpa.

'BB. Buds large, yi-lin. long: nut angled; Teernel sweet

c. Bark not shaggy : brandies and petioles tomentose

:

outer hud-scales fulling in autumn: husk not

separating quite to the base.

filba, Britt. [Carya tomentosa, Nutt. Not to be con-

founded with C. aiba, which is fl". ovata). Mockernut.
Big Bud Hickory. Tree, rarely attaining to 100 ft.:

Ifts. 7-9, almost sessile, oblong-lanceolate, long-acumi-
nate, usually finely serrate, glandular and tomentose
tieneath, very fragrant when crushed, 4-8 in. long; fr.

globose to pear-shaped, l!4-3 in. long; nut light brown,
globular to oblong, slightly compressed, angled, nar-

rowed toward the apes, thick-shelled ; kernel small,

sweet. Mass. to Ontario and Neb., south to Fla. and
Tex. S.S. 7:350-51. U.S.N.C. 12, 1-3. Em. 222.

cc. Bxrk shaggy, light gray : branches and petioles

glabrous or pubescent: Mish very thick, sepa-

rating to the base : outer bud-scales persisting
through the u'inter.

lacinidsa, Sarg. (Carya s«?C(?te,Nutt. ff. acuminata,
Dippel). Bie or Bottom Shellbark-Hiokory. King
Nut. Tall tree, occasionally to 120 ft.: branchlets
orange-red: Ifts. 7-9, oblong-lanceolate, acuminate, ser-

rate, pubescent when young, usually glabrous at length,
4-8 in. long: fr. generally oblong, 2-3 in. long; nut yel-

lowish white, oblong, but sometimes as broad as long,

slightly compressed and obscurely 4-angled, pointed at

both ends; kernel sweet. N. Y. to Iowa, south to Tenu.
and Ind. Terr. S.S. 7:348^9. U.S.N.C. 11.

ovata, Britt. {Carya ffi6a, Nutt.). Shagbark-Hick-
ORY. Also Little Shellsark-Hickory, although the

latter name by some is applied to the preceding. Pigs.
1007, 10G8. Tree, occasionally to 120 ft. : Ifts. generally
5, sessile, oblong or oblong-lanceolate, acuminate, ser-
rate, densely fimbriate, pubescent and
glandular when young, glabrous at length,
4-6 in. long : fr. subglobose, about lli-2}4
in. long; nut white, oblong to broadly obo-
vate, 4-angled ; kernel sweet. Fi'om Que-
bec to Minn., south to Fla. and Tex. S.S.
7:346-47. Em. 217. U.S.N.C. 10. A. G.
11:386; 6,9; 387, 3; 388, 11. Gng. 7:51.
A.F. 14:3.39.-Next to Pecan the best as
a fruit tree, especially for the northern
states, where Pecan is not quite hardy.
Several named varieties are in trade, of
which probably var. Halesi, Hort., with
large, thin-shelled nut, is the best known.
An ornamental, often very picturesque
tree; the stout branches forming a rather
broad, usually somewhat open head.

H. CaroUna'-septentriondlis. Ashe. Allied to
H. ovata: fr. smaller : Ifts. 3-5, oblong-lanceo-
late, glabrous. N. C. to Gn.— H. Mexicana,
Engelm. Tree, with shaggy bark and tomen-
tose-pubescent Ivs.: fr. depressed, with rather
thick husk and broad, sharply 4-angled, white
nut. Mex. The only species not native to the
U. S.—fl". Texana, Le Conte. Similar to H.
Pecan, but Ifts. broader, less falcate, almost
sessile; nut smaller, much darker, with some- .^.^^
what rough surface; kernel bitter. Texas. Twis of Hicoria

Alfred Rehder. ovata.

HIDALGOA ("after the Mexican Hidalgo"). Syn.,
Chlldsia. Compdsitce. This includes a tender her-
baceous vine, allied to Dahlia, with scarlet fls. about
2i4 in. across, introduced in 1899 by John Lewis Childs,
under the name of Childsia Wercklei, or "Treasure
Vine." Hidalgoa is closely allied to Dahlia and Coreop-
sis, but differs from both in the large, fertile akene of
the rays and in the sterile disc-fls., the styles of which
are entire or very shortly 2-lobed. Only 2 species were
hitherto recognized, both from Central America. From
these H. Wercklei differs in its more compound Ivs.

and much larger heads. Suitable for cool, shady ver-
andas.

Wercklei, Hook. (CMldsia Wireklei, J. L. Childs).
Tall, woody at base, much branched, climbing by peti-

oles : Ivs. opposite, pinnately ternatisect, 1J^-2K in.

long, 2 in. wide, the teeth tipped reddish brown: petiole

lK-2 in. long, coiled at base: peduncle axillary, as long
as the Ivs., 1-fld.: ravs about 10. Costa Rica. B.M.
7684. J.L. Childs' Cat. Rare Flowers, etc., 1899, p. 1,

with colored plate. A. G. 20:570. W. M.

HIEKACITTM (Greek, a ZiatcJ: / the ancients thought
that hawks sharpened their eyesight by using the sap
of these plants),. Oomp6sitc&. Haw'kweeds. Over 250
species of hardy herbaceous perennials, mostly native
toEu.and S.Amer.,some of which are bad weeds in

1068. Fruit of Hicoria ovata, the Shagfbark Hickory.

Natur.ll size. The cross-section is to show structure, not to

show a good horticultural fruit.

the eastern states. Lvs. often toothed, but never deeply
lobed : heads usually small, loosely paniculate or cy-

mose, rarely solitary: rays truncate, 5-toothed at the

apex ; seeds angular. The genus passes into Crepis,
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from wliich it is distinguished by liaving stiff, usually
brownish, rarely white pappus, aud oljloug or columnar
seeds. The cultivated species bear in summer and au-

tumn a succession of small yellow or orange-colored
fls. Thereisonewhite-iid. species, i?". i!/ra?e. They are

often worth growing in rockeries and waste places, but
care should be taken to prevent them from crowding
out more desirable plants. H. viUosiim is the most de-

sirable species. Hawkweeds will grow in almost any
soil or aspect. They are propagated chiefly by dividing
the stolons, or by seeds, and if left to themselves will

soon form a dense mat of herbage over the poorest of

soils. The Old World species are much confused.

A. Flowering stem leafless or with 1-5 hrs.: Ivs. mostly
in a rosette at base of stem,

B. Scapes unbrancJied above, bearing but a single head.

Pilos611a, Linn. MonsE-EAR Hawkweed. Stem
slender, 4-12 in. high, stoloniferous, densely hairy
throughout: Ivs. entire, oblong or spatulate, narrowed
into a petiole: fls. 1 in. broad, pale yellow, sometimes
striped or tinged with red or purple. — Commonly flowers
the whole season. Int. from Eu. and common in door-
yards and fields. Ont. to Pa. and Mich.

EB. Scapes branched above, bearing several to many
heads.

c. Sasal Ivs. coarsely toothed.

vulgatum, Fries (If. ^lmbr^sum, Jord.). Stem 1-.3 ft.

high, slightly glaucous: basal Ivs. 2-5 in. long, oblong
to lanceolate, acute at both ends, petioled, petioles usu-
ally pubescent. July-Sept. Int. from Eu. Lab. to N. J.

CC. Basal Ivs. entire or very finely toothed.

D. Lvs. mostly obovaie to ovate, purple-veined.

vendsum, Linn. Rattlesnake Weed. Stem 1-3 ft.

high, slender, smooth or nearly so: lvs. 1-4 in. long,
obovate to spatulate, subsessile ; fls. M-/4 in. wide,
bright yellow. Aug., Sept. Dry woods, Ble. to Ga. and
west to Man. and Neb. D. 133. —A common plant in
woods. Advertised by one dealer in native plants.

DD. Lvs. mostly spatulate to oblong, green-veined.

aurantiacum, Linn. Orange Hawkweed. Stem 6 in.

to 2 ft. high, slender, somewhat hairy: heads y^-1 in.

across, short-stalked, orange to orange-red. June-Oct.
Nat. from Eu. by roadsides and in fields, Ont. to Pa.~
A bad weed if allowed to spread. It is worthy of being
established in high and dry parts of a rockery, where
few other plants can grow.

praealtum, Vill. (H. stoloniferiim, Bess. ) . Plants usu-
ally spreading very rapidly by stolons : stem 2-3 ft. high,
slender, glaucous, hairy at base: basal lvs. entire:

heads Kin. across, in an open cyme, bright yellow.
June-Sept. Nat. from Eu. along roadsides in N. Y.;
sometimes troublesome in cult. land.

AA. Flowering stem leafy, at least below.

B. Stem branchiny from the base.

Tam6sum, Waldst. & Kit. Lvs. ovate to lanceolate,
narrowed at the base, toothed, hairy on margin and
beneath; lower lvs. petioled, upper ones subsessile.
July-Sept. Eu.

nivale, Froel. White Hawkweed. Differs from H.
r«»!OS?(»i chiefly in having white fls. and glaucous, some-
what leathery lvs., which are not hairy on the margin.
A white Hawkweed is advertised and, according to Gray,
this is the only white-fld. species in the genus. Tyrolese
Alps.

BB. Stein itnhranched below.

0. Whole plant silky-villose.

villdsum, Jacq. Shaggy Hawkweed. Stem 1-2 ft.

high, often 4 ft. under cult.: basal lvs. oblong-lanceo-
late to lanceolate, narrowed at the base, finely toothed;
stem-lvs. sessile, the upper half clasping: fls. lK-2 iu.

across. Bright golden. June-Aug. Eu. 6n. 46:994.—
The silvery foliage and showy fls. of this species make
it more desirable for the garden than any other Hiera-
cium now in cultivation. It is easily kept from spread-
ing.

CC. Plant smooth or slightly pubescent.

Canadense, Michx. Stem 1-5 ft. high, slender: Ivs.

orate-obloug to lanceolate, acute, serrate, sessile, the
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upper with clasping base: fls. 1 in. across. June-Aug.
Dry woods, N. S. to Pa., west to B. C. and Ore.

Grondvii, Linn. Stem 1-3 ft. high, stiff: lvs. hairy, the
upper oval or oblong, broadly sessile, the lower obovate
to spatulate, narrowed into a short petiole : fls. ^i-'K in.

wide. Sandy soils, Can. to Pla., west to Mo and La.

S. W. Fletcher.
HIEEOCHLOE (Greek, holy grass; in northern Eu-

rope it is scattered before churches on saints' days).
Also written Hierochloa. Gramineee. This genus con-
tains the fragrant Vanilla Grass, the sterile shoots of
which are woven by the North American Indians into
small mats, baskets and boxes. These retain their fra-
grance for years. It is a genus of 13 species of aromatic
perennial grasses with creeping rootstocks, flat leaves
and contracted or open panicles, found iu temperate and
frigid zones. The spikelets are 3-fld., only the terminal
fl. perfect. Vanilla Grass is not a good forage plant, as
most animals dislike it. The seed seems to be nowhere
obtainable, and only one American dealer advertises
plants of it. The odor is like that of the common annual
sweet vernal grass, Anthoxanthum odoratum, but is

more powerful. Hierochloe is closely allied to Antho-
xanthum, but is distinguished by the 3-fld. spikelets and
rather loose panicles, Anthoxanthum having 1-fld. spike-
lets and contracted panicles.

boreaiis, Roem. & Schult. {ff. odorcita, Wahl.). Va-
nilla Grass. Holy Grass. Seneca Grass Sweet-
scented Grass. Rather slender, smooth, 1-2 ft. high:
lvs. short: panicle brownish, spreading, 2-4 in. long.
June, July. Eu., N. Amer. B.B. 1:132.

G. T. Hastings.
HIGGlNSIA. See Boffmamiia.

HIMANT0GL(5SSTIM. All included in Orchis.

HIPPEASTRUM [Icnight or horse and star, from some
fancied resemblance in H. equestre, perhaps of the
equitant lvs. and the star-shaped corolla-opening).
Amarylliddeece. Includes Sabranthns. From 40 to 50
tropical American bulbous plants, now much hybridized.
Closely allied genera are Amaryllis, Crinum, Sprekelia,
Brunsvigia, Zephyranthes, Lycoris, Sternbergia, Val-
lota, which see. The fls. are large and showy, two to
several being borne on a stout, hollow, leafless scape;
perianth tube evident, often long, dilated in the throat;
segments erect-spreading, nearly or quite equal; fila-

ments (0) distinct, often with small scales between.
The Hippeastrums are usually known in gardens

under the general name of Amaryllis; and their culture
is given in full under that name. Many of them are
noble garden plants, but the high price of the bulbs
prevents them from becoming popular, although they
may be grown easily from seeds. Most of the species
were first described in the genus Amaryllis, but that
genus diifers in its solid scape and absence of scales
between the filaments.
Very many of the names in trade catalogues are of

horticultural forms; and many of them cannot be re-

ferred positively to any of the original species. For the
Belladonna Lily, see -4.marj/?Zis; forAtamasco Lily, see
Zephyranthes; for Josephine Lily, seeBvunsvigia. For
Amaryllis aurea, see Lycoris; for A. Candida, see
Zephyranthes; for A. formossissima, see Sprekelia;
for A. gigantea,see Brunsvigia; for A. longifolia, see
Orinnm; for A. lutea, see Sternbergia; tor A. Nerine,
see Nerine; for A. orid-ntalis, see Brunsvigia ; for A.
ornata, see Crinum; for A. speciosa or purpurea , see
Vallota, Latin-form names which do not appear in the
following account are very likely to be hoi'ticultural

forms.
INDEX.

AckermaTini, 3.

acuminatum, 12.

Albert! 9.

aulieum, 2.

citrimim, 12,

croeatum, 12.

equestre. 6.

fulgidum, 6, 12.

ignescens. 6.

Johnsoni, 14.

Leopold!, 10.

ma]or. 6.

Maranensis, 8.

miniatum, 12.

pardinum, 5.

platypetala, 2.

proeerum, 11.

psittacinum, 4.

puleherrimum, 3.

pulverulentura, 12.

pyrroehroum, 6.

Regime, 9.

reticulatum, 7.

Eoezli, 6.

nitilum, 12,

solandriflorum. 1.

spathaceum, 6.

splendens, 6.

striatifolium, 7.

stylosum, 8.

subbarbatum, 12.

vittatum. 13,"

Walter!. 6,
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The genus divides itself into the narrow-leaved (Ivs.

linear) and broad-leaved sections. All the common e;ar-

den sorts belong to the latter section. The species which
are chiefl}' known in cult., or which have been parents

of hybrid races, are contrasted below. In some species

the flowers precede the leaves.

A. Perianth tube 4-5 in. long, very slender.

1. solandrifldrum, Herb. Bulb ovoid. 3-4 in. in diam-

eter, with a short neck: Ivs. appearing with the fis.,1-2

ft. long, 1-2 in. wide, blunt: scape somewhat flattened,

2-3 ft. tall, bearing 2-4 declined greenish white fls.

:

perianth tube cylindrical, nearly as long as the obovate

sometimes purple-ribbed segments; stamens not ex-

serted. S. Amer. B.M.25'73; 3771. L. B. C. 12:1200.

I.H. 35 :.58.—Apparently little known in gardens, but is

the parent of hybrids.

AA. Perianth tube short (usually not more than
1 in. long).

B. Throat constricted or closed by a neck or collar,

c. Stigma S-parted.

2. aillicum, Herb. Lily-of-the-Palaoe.. Bulb ovoid,

3-4 in. in diameter, with
a short neck : Ivs. 6-9, 1-2

ft. long, 2 in. broad, bright
green, the end blunt or
nearly so, appearing with
the fls. : scape scarcely
longer than the Ivs., stout,

terete, usually bearing 2 large red fls., of

which the segments are green at the base:
segments 5-6 in. long, the 2 upper inner ones
much broader than the others, all of them
obovate and somewhat pointed; corona in the
throat green; stamens shorter than the peri-

anth; filaments red. Brazil. B.M. 3311. B.R.
0:444. Gt. 45, p. 417.-One of the best, and
common in the trade. The form known as
var. platypttala, Lindl., B.R. 12:1038, with
broader petals and more robust habit, is in
the trade.

3. Ackermanni, Hort., is a garden hybrid,
with large crijnson fls. The var. pulchSrri-
mum, Hort., with crimson, green-striped fls.,

is best known.

4. psittacinum, Herb. Bulb 3-4in. in diam-
eter, with a long neck: Ivs. with the fls., 6-8,
lightly glaucous, becoming nearly or quite 2
ft. long: scape stout, 2-3 ft. tall, bearing a
2-4-fld. umbel: perianth segments 4-5 in. long,
oblong and acute, undulate, the edge crimson,
the main part green but crimson-striped

;

stamens much shorter than the perianth. S-.

Braz. B.R. 3:199. L. B. C. 13: 1M4.- Appar-
ently little known in cult., but it has been
a parent in hybridizations.

cc. Stigma capitate.

5. pardinum, Dombr. Bulb globular, 2-3 in.

in diameter, with a short neck: Ivs. 5-7, ap-
pearing with the fls. but not fully developed
until after the fls. are gone, becoming 2 ft.

long and 2 in. broad, narrowed to the base: scape nearly
terete, IK ft. tall, glaucous, usually bearing 2 spotted
fls. : perianth segments 4-5 in. long, oblong but much
narrowed at the base, acute, greenish yellow and much
spotted with red, not striped, the lowest inner seg-
ment narrowest ; stamens declined, shorter than the
perianth. Peru. B.M. 5645.—A handsome species, with
fls. 6-7 in. across, offered in the American trade, and
also a parent in the modern spotted hybrids.

* BB. Throat not constricted.

c. Stigma capitate or only obscurely lobed.

D. Tube of perianth yi-1 in. long.

6. equ^stre, Herb. Baebadoes Lily. Bulb globular,
2 in. in diameter, producing offsets freely, with brown
scales and a short neck: Ivs. 6-8, developing fully after
the fls., 12-20 in. long and becoming about 2 in. wide,
narrowed to the point: scape 1-2 ft., terete, glaucous:
fls. 2-4, 4-5 in. across, the green tube 1 in. long, the
segments obovate-pointed, bright red with green at the

base, the 3 inner ones narrower than the outer; stamens
shorter than the perianth. Mexico to Chile and Brazil.
B. M. 305. —An old garden species, one of the best for
winter and spring blooming. There are several garden
forms and hybrids,with larger and better fls. Var. spl^n-
den3,Truff.,"R.H. 1895:578 (var. iraifert, Wittm.,Gt.44,
1418), is larger in all its parts, fls. red, and the pedicels
are longer. Var. Siilgidum, Hort. (not E. fulgidum,
Herb.), has brilliant orange segments margined with
white. Var. ignSscens, Hort., is deep clear scarlet, with
white throat and white bars on the segments. Var. ma-
jor, Hort., has very large, bright orange fls.,with a green
central star. B.R. 3:234. S. JRrjezli, Kegel, S. 2>yrr6ch-
roum, Lem., I. H. 11:420, and IT. spathdceu7n, Sims,
B.M. 2315, are regarded by Baker as forms of this spe-
cies. There are double-fld. forms.

7. reticuiatum, Herb. Bulb nearly globular, with a
short neck: Ivs. appearing with the lis., rather short

and broad for the ge-
nus, being oblanceo-
late, 1 ft. long and 2
in. broad, thin and
bright green : scape
about 1 ft. tall, nearly
terete, bearing 3-0 tes-
sellated or checkered
fls. 4-5 in. across: fls.

bright maute or pur-
ple-red,with cross lines
and bars of crimson,
the segments obovate
and much narrowed be-
low ; stamens shorter
than the perianth, de-
clined. S. Brazil. B.
M. 657. Var. striatiSol-

ium. Baker, has still

broader Ivs., with a
white keel or stripe. B. M. 2113. B. R.
5:,352. G. C. HI. 4:477.- Handsome.
Blooms normally in late summer. Offered
in American catalogues.

8. styldsum, Herb. (Amaryllis Ma-
raninsis, KerGawl). Bulb globular, 3
in. in diam., with a short neck and pale
coverings :. Ivs. 4-0, mostly appearing
with the fls., bright green, becoming
nearly 2 in. wide: scape 1-2 ft., bearing
3-8 light red or flesh-colored fls. 4 in.

across : perianth tube yi in. long ; seg-
ments oblong-acute, less than 1 in. wide,
tawny pink or flesh-red ; stamens some-
what exserted, the style much so (whence
the specific name). Guiana and Braz.
B.M. 2278. B.R. 9:719. -Apparently not
much cult., but it has been a parent of
hybrids.

Tube of perianth very short [or
scarcely any).

9. Eeginae, Herb. Bulb globular, 3
in. in diam.: Ivs. developing after the
fls., 2 ft. long and lJ^-2 in. broad, green:

scape 10-20 in., bearing 2-4 red declined fls.: perianth
segments 4-5 in. long, obovate and acute, the lowest
innermost one narrower, all bright red, a large whitish
star in the throat ; tube sometimes nearly or quite 1

in. long ; stamens shorter than the perianth. Mex. to

Peru and Braz. B.M. 453. —An old garden ptent, still

much cult. There are double-fld forms : Amaryllis
Alberii, Lem., I.H. 13:498, Baker considers to be one of

these.

10. Leopoldi, Dombr. Bulb globular, 2-3 in. in diam.,
with short neck : Ivs. with the fis. or nearly so, often
2 ft. long: scape stout, 1^-2 ft., nearly terete, bearing
about 2 large, very regiilarand parti-colored fls., meas-
uring 6-7 in. across : perianth tube without any corona
or constriction at the throat ; segments obovate, 2 in.

broad, the lower half dull crimson, the tips greenish
white, the intermediate part bright red, with a forke;

white mark atthebaseof each, and a green-white throatd
stamens declined, mostly exceeding the perianth, the

filaments white; style exserted. Peru. G.C. 1870:733.—

1069. Hippeastrum vittatum.

(XM.)
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Distinct, and one of tlie best. Apparently not in the

Amer. traJt, but it lias been used in hybridizing.

11. procerum, Lem. {AmarijUis liiijiieri, Hook. f.).

Bulb ovoid, with a neck 10-12 in. long, on the apex of

which— as on a trunk— the drooping, curling, buff-edged
Ivs. are borne (the Ivs. 16-20 in. long): scape 12-18 in.

high, 2-edged, green, bearing 2-3 horizontal pale lilac

iis. 4-5 in. across : segments oblanceolate, acute, not

1 in. broad ; throat without a star ; stamens much
shorter than the perianth ; stigma capitate. Brazil.

J.H. 11:408. F.S. 20:2077-8. B.M. 5883. Gn. 45:959.-
One of the most distinct of the genus. In the Amer.
trade. Sometimes called "Blue Amaryllis" and "Em-
press of Brazil." Plant out for late summer or fall

bloom, in a warm, sunny place. Keep bulb dry until

late spring.
CC. Stigma mar'keilhi 3-parfed.

12. ritilum, Herb. Bulb nearly globular, 2-3 in. in

diam., stoloniferous, with short neck: Ivs. 6-8, elongat-

ing after flowering, bright green, 1 ft. long and an inch
or more wide: scape as long as the ivs., somewhat com-
pressed, glaucous, bearing 2—1 red fls. : perianth tube
% in. long, green, with a minute crown in the throat

;

segments oblong, acute, crimson and green keeled
;

stamens shorter than the perianth, the filaments red.

Braz. B.R. 1:23. L. B.C. 15:1449. — Incultivation chiefly

known in the var. iiilgidum. Baker {II. fillgidiim,

Herb. ), which is in all parts larger, deep crimson, the

fl. -segments 3-5 in. long. B.R. 3:220. B.M. 1943, as

AmarfiUis viinidfa ; 2475 as H. suhharhtltutn. Var.
crocatum, Baker, is as large as var. fulgidum, except in

its ds., which are smaller, with undulate segments, saf-

fron-colored. B.R. 1:38. Var. citrinum. Baker, has
bright yellow fls. Var. acuminatum, Roem. {A. and S.
pnJverulhitn). Fis. pink and segments acute. B.R.
7:534; 14:1188. L. B.C. 5:484. B.M. 2273.

13. vittatum, Herb. Fig. 1069. Bulb globular, 3 in.

in diam. : Ivs. 6-8, usually appearing after the fls., bright
green, 2 ft. long: scape often 3 ft. high, bearing 3-6

horizontal or declined striped white-edged fls. 4-5-in.

across : tube about 1 in. long, with an obscure crown or
crest at the throat; segments obovate-oblong and acute,

IM in. or less broad, the under color whitish but over-

laid with red stripes, the keel white; stamens shorter
than the limb. Pern: but once thought to be S. African.
B.M. 129. G.C. III. 24:119. -The commonest species-

type in Amer. gardens, now cult, in many forms. It

seems to have entered freely into hybrids, and some of
the forms now passing as H. vittatum are perhaps mon-
grels. The double red feathery stripes on each side of
the more or less irregular-edged segments distinguish
this species from its congeners.

1070. Hippeastrum Johnsoni (X J^).

14, H. Johnsoni, Bury. Fig. 1070. Fls. deep dull red,
each segment with a white stripe down the keel. A very
profuse bloomer, and withstands much abuse. It is the
most popular single Amaryllid in this country, and is

particularly prized for window-gardens. It is the oldest
hybrid, having been raised by one Johnson, an English
watchmaker, who, in 1799, crossed H, Regime with H.
vittaium.

The three following Hippeastrums are offered in Duteh-
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American lists: JEC. ddvenum, Herb. Belongs to the narrow-
Ivd. section of the genus: Ivs. linear, glaucous: fls. 2-6, about
2 in, long, yellow or red, on slender pedicels, the segments ob-
long-linear und acute ; stigma 3-parted. Chile. B.M. 1125.
B.R. 10:849. A form with pale yellow fls. is var. pallidus, Herb.
L.B.C. IS:11G0.—H. pratense, Baker. Also liuear-lvd.: fls. 2-4,

bright scarlet, the veiy short tube with small scales in the
throat, the segments 2% in. long ; stigma capitate. Chile.
B.R. 28:35.—H. roseuni, Baker. Lvs. narrow-linear, glaucous,
1 ft. long, witli the fls.: scape 6 iu. high, bearing 1 or 2 small
bright red fls.: stigma 3-parted. Chile.
Latin-form trade names to be accounted for : atrosanguin-

eitni, cardindlis, crbcea, delicdta, formosa (hybrid), Gravince
(Craveana, Gravesiana, Graveana), Lindeni, inacrdntha, re-

fiUgens, rubis (hybrid), rubra striata, Williatnsii. l^ g;^ g

HIPPOPHAE {Greek, liorse-killing ,' alluding to the
berries, which are somewhat poisonous). Eleagndcew.
This includes the Sea Buckthorn, a hardy European
and mid-Asian shrub valued for its clusters of bright
orange-red berries about the size of a pea, which per-
sist all fall and winter. It also has the silvery or gray
foliage which makes several members of this family
useful in fine landscape effects. This family has only 2
other genera, Elffiagnus and Shepherdia (including the
Buffalo Berry). Hippophae and Elseagnus have alter-

nate lvs. and 4 stamens, but the former has unisexual
and mostly dioecious fis., while the latter has hermaph-
rodite fls. Shepherdia has opposite lvs., 8 stamens and
dicecious fis. Hippophae has 2 species of shrubs or
small trees: branches often spiny, covered with minute
stellate hairs, as are all the young parts: fls. borne at
the base of small lateral branches; staminate ones in
catkins, sessile in the axils of 2 deciduous bracts; fila-

ments none; pistillate fls. pedicelled, solitary* in the
axils of lvs.; perianth top-shaped, in 2 divisions: ovary
1-celled, ]-ovuled: style large, club-shaped.

In order to secure a good setting of berries, one or two
staminate plants should be placed near every group of
a dozen pistillate ones. When the shrubs are without
berries the expert nurseryman can distinguish the two
sexes by the more upright growth of the staminate and
the more twiggy growth of the pistillate plants. The
redder the berries the better for ornamental purposes.
The berries are somewhat poisonous, but are eaten by
birds. Though essentially a seashore plant, it is easily
cult, inland in common garden soil, and thrives even in
barren, sandy lands. It inhabits cool moving sands and
the alluvium of torrents. When grown abroad to hold
shifting sands it makes a straggling, stunted bush 2 ft.

or more high. Under favorable conditions it may be
grown into a tree 20 ft. high. The suckers may become
so numerous as to be troublesome. The numerous
spines which terminate the branches and the interlacing

stems suggest its use for hedges. It is propagated by
layers, suckers, root-cuttings and seeds.

rhamnoides, Linn. Sea Buckthorn. Swallow
Thorn. Lvs. appearing before the fis., grayish green
above, silvery green below and scattered with reddish
scales below: fls. yellowish, borne in chisters of 2-B in

May ; fr. berry-like, orange-yellow, acid, maturing in

Sept. G.M. 37":791. Gn. 49:1050 (with a fine colored
plate and thorough appreciation by W. Goldring), and
54, p. 396.

H. salicifblia, D.Don, has larger lvs., less densely coated with
silvery scales. Nepal. Not cult. ^^ p_ Wyman.

HOBBLEBUSH. Vibit7'nutn lantanoides.

HOES. See T<9ols.

HOFFMANNIA (Georg Franz Hoffmann, 1760-1826,
professor of botany at Gottingen). Including Campy-
lobotri/s and Higginsia. Hubiiicece. About 15 tropical

American herbs or shrubs, with opposite or verticillate

lvs. and small white, yellow or red fls., cult, for the very
showy foliage. Corolla ttibular, with 4 (rarely 5) oblong
or linear obtuse lobes; stamens 4: ring-like disk about
the 2-3-loculed ovary: style filiform, the stigma 2-lobed.

The Hoffmannias require warm temperature, although
they may be plunged in the open in the summer. Well
grown specimens are also adapted to the decoration of

window-gardens and living rooms. Propagated by cut-

tings. Hoffmannias are very showy foliage plants.
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A. I^L-clustcrs on lonfj stalks.

discolor, Hemsl. (Gampylobbtrys discolor, Hook.).
Fig. 1071. About in high, but lopping over the side
of the pot or pan and making a mat, slightlj' hairy, the
branches purplish: Ivs. short -petioled, oblong-obovate,

v\
/

1071. Holfmannia discolor (X y-s).

A loose-growiug sprig.

entire, satiny green above and rich light purple to green
beneath : fls. .small, red, in recurving racemes, on red
peduncles. Mex. B.M. 4530.— Excellent little plant.

refiilgens, Hemsl. Much like the former, but twice or
more as large, the Ivs. sessile and almost succulent, nar-
row-obovate, with many parallel veins running from the
midrib to the margin, the under surface pale red or
wine color and the upper surface dull green, with iri-

descent shades of purple and brown: fls. 1 in. across,

pale red. Mex. B.M. 5.S46 as Bicjginsia refiilgens. —

A

most beautiful plant.

AA. J^^t.-elusiers crowded in the axils.

Ghiesbreghtii, Hemsl. Half shrubby, 2-4 ft. tall,

nearly glabrous : stem acutely 4-angled : Ivs. usually 1

ft. or less long, oblong-lauceolate-acumiuate, entire, the
short winged petiole somewhat decurrent, very strongly
veined, purple-red beneath and dark velvety green
above; fls. yellow, with a red spot in the center. Mex.
B.M. 5.383 as Hicjijinsia Gliieshreclitii. LH. 8:279, as a
Campylobotrvs.—A form with handsomelv mottled Ivs.

is var. variegata, Hort. (I.H. 30:498).

regalis, Hemsl. Shrubby, strong-growing, glabrous,
the branches obtusely 4-angled and somewhat fleshy:

Ivs. large, round-ovate and abruptly acuminate, entire,

plicate with arched nerves, glabrous, purple-red beneath
and dark rich green above ; fls. yellow, sessile. Mex.
B.M. 5280, as a Higginsia.

Higginsia Roezli. Hort., is described as "a very be.autifal

new tropical plant, with dark bronzy leaves, streaked and
TU.arbled with white." Saul. l_ jj_ g_

HOHENBERGIA (personal name). Bromellitcece.

Species commonly referred to iEchmea, but the latest

monographer (Mez, DC. Monogr. Phaner. 9) retains 17

species under this genus. The genus differs from
iEchmea in technical floral characters, the petals being
ligulate, fls. always sessile and small, etc. H. Legrelli-

&na. Baker, is by Mez referred to iEchmea {^. Larjrel-

lidna, Mez) and by Bentham & Hooker to Portea. It

has also been referred to Ortgiesia. It is a strong Bill-

bergia-like plant, with 7-12 strong, entire, brown-scaly
Ivs. and a simple dense spike of red fls. standing 4-7 ft.

high : floral bracts serrate. Uruguay. For H. ferru-

ginea, see ./Echmea. Warmhouse. l, jj. B.

HOLBCELLIA (Frederick Louis Holbcell, once Supt.
Eot. (iard., Copenhagen). Berberiduceai. This genus
contains a tine shrubljy climber, which is unfortunately
inferior in hardiness to Akehia quinutn., the latter being
one of the best of all hardy vines. Holboellia resembles
Akehia in having digitate Ivs., edible, oblong, indehis-
cent berries and an indefinite number of ovules. It dif-
fers in having 6 sepals and 6 minute petals, while
Akehia has 3 sepals and no petals. Both genera have
free stamens, while those of Stauntonia are niona-
delphous. Holbcellia has only 1 species. Generic char-
acters are: fls. purple or greenish, monoecious ; sepals

6, petal-like; staminate fls. with rudimentary ovaries
;

pistillate fls. with 6 very small, sterile stamens.
Any one who was surprised with the "discovery" of the

strange purple fls. of Akehia w^ill be interested in the
fls. of Holba?Uia. These are also purple or vary to green-
ish white, and the staminate fls., which appear later, are
highly fragrant. The plant should be tried outdoors in
the South where an evergreen quick-growing climber
is desired, as it makes annual shoots 10 to 12 ft. long,
and the foliage is distinct and beautiful.. For the cool
gi-eenhouse it is too rampant and produces too few fls.

latifdlia, Wallich. Leaflets commonly 3 or 5, but very
variable in form and number. Himalayas. B.R. 32:49.

R.H. 1890:348. Un. 8, p. 548, and 14, p. 309. y7. M.

HdLCXIS (Greek, to draiv out ; an old fable crediting
this plant with the power of drawing thorns from the
flesh). Graminece. About 8 species of annual or peren-
nial tufted grasses from Europe and Africa. The only
species cult, is a forage grass of poor ciuality but ca-
pable of growing well in dry soil. Its nearest allies of
garden value are Avena and
Deschampsia, frora Avhich it

differs as follows: spikelets
falling oft' whole, and glumes
with no or minute awns.
Avena and Deschampsia have
the floral glumes decidedly
awned and the empty glumes
remain on the plant when the
florets fall.

lanitus, Linn. Meadow
Soft Gkass. Perennial, 2-3
ft. high: Ivs. downy: panicle
greenish or tinged purple.
En. A variegated form is cult,

abroad for ornament.

G. T. Hastings.

HOLLY. Consult Ilex.

HOLLY, SEA, Mryngium.

HOLLYHOCK(^?rta;a rosea
which see). Figs. 1072-4 The
Hollyhock is an old garden
favorite, full of sentnnent
and association with
a distant past, and
only the ravages of
a dire disease have
robbed it of the proud
position itheldamong
garden flowers dur-
ing the middle of the
present century. A
plant of strong, vig-
orous growth, noble
aspect, and of the
most ornamental
character, it must
not be neglected or
ignored, for we can
ill dispense with its

stately beauty. Be-
fore the ravages of
disease there were in
existence large col-

lections of named va-
rieties, and tlie Holly-
hock was tlien one of 1072. The Hollyhock.
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the most important of flowers. Within recent years, too,

either from loss of virulence or through preventive
measures, the disease having been somewhat controlled,
collections of named varieties are again being formed,
but, in the light of his own experience, the writer be-

1073. Semi-double Hollyhock (X %)

lieves that one can get the best and surest results by
raising plants from seed of a good strain. This may be
sown at any time during the early months of the year.

Sow in pots or pans and place in a warmhouse to assist

germination. Pot the plants singly as they develop, and
keep them growing freely but sturdily in a cool, airy tem-
perature, removing them to the open air as summer ad-

vances. If well grown, the plants should be in 0-in.

pots at this time. During the latter part of summer
they may be planted out where they are to bloom. As
Hollyhocks demand liberal treatment, their permanent
spot should be well prepared by deep digging, at the
same time working in a good quantity of ratted manure.
Plant 3 ft. apart and iirmly, and should the fall months
be dry, give water frequently, as suffering from drought
predisposes plants to attack of disease. The following
spring the plants will grow vigorously, and the only at-

tention needed is copious watering during dry spells.

The flowers will appear from July onwards. The Holly-
hock is a hardy perennial, and if it enjoys an immu-
nity from disease, will spring up and flower each year.

Should disease appear, however, root the plants out and
destroy by Are and make the next plantation on a new
site some distance
removed. Thorough .. ,:ri ^»-,,i^_'//^/'

spraying with fun-
gicides may be ex-
pected to hold the
disease in check, if

applications are made
early and to the un-
der sides of the Ivs.;

but if Bordeaux mix-
ture is used, the
plants look very un-
tidy. Perhaps it is

better to use am-
moniaeal carbonate
of copper. A dis-
eased leaf is shown
in Fig. 880. If the
stock keeps healthy
and it is desired to
increase speciallyfine
varieties, this can be
done easily by cut-
tings formed from
offshoots. These
should be taken off and potted singly in small pots in
sandy soil and kept close in a shaded eoldframe.
A few fine named varieties obtainable in the trade at

present are : ApoUon, rose ; Brennus, crimson ; Ettie
Beale, flesh pink ; Mrs. Barron, rose-pink, and very
beautiful ; Diadem, rich yellow ; Her Majesty, rose

;

1074. Double Hollyhock (X %).

Enchantress, yellow; Ochroleuca, light yellow; Queen,
silver-rose ; Venus, white ; Psyche, lavender. Figs.
245 and 246, vol. 1, show good placing of Hollyhocks.

A. Herkington.
HOLY GHOST PLANT. Peristeria elata.

HOMALANTHIIS (application obscure). Enphorbi-
dcece. This genus includes a small Australian tree or
tall shrub cult, in S. Calif, for its copper-colored foli-

age. It is probably slightly cult, abroad under glass
like Euphorbia ptilcherriina. The genus contains 5-8
species of Malayan and Australasian trees or shrubs:
Ivs. alternate, stalked, wide, entire, feather-veined: ra-
cemes terminal: fls. apetalous; disk none; calyx of
staminate fls. 2-parted; stamens 6-50; calyx of pistillate
fls. 2-3-fld: ovary 2-celled.

The genus has no near allies of garden value, and the
fls. are insignificant, beijig borne in racemes which con-
sist mostly of staminate lis., with a few pistillate fls. at
the base.

Leschenaulti&nus, A. Juss. (ff. popHtifolius, R. Grab.
CariimhiiDH popuUfblinm, Reinw.). Lvs. broadly ovate-
triangular or rhomboidal, glaucous, 2-A or even 6 in.

long, with stalks of same length: racemes 1-4 in. long.
India, Malaya, Australia. B.M. 2780.

HOMALOMfiNA (Greek, equal filaments]. Arctcece.
Also written Homalonema. This genus includes some
tender foliage plants, variegated after the fashion of
the well-known Dieffenbachias, and the rarer Aglaonema
and Schisraatoglottis. It is probable that the plants sel-

dom produce flowers or fruit in cultivation. They are
known to the trade as Curmeria, which is now regarded
as a section of Homalomena in which the spathe has a
distinct tube and the lvs. are either glabrous or pilose,
while in the section Euhomalomena the spathe has an
indistinct tube, and the lvs. are always glabrous.
The genus has about 15 species, natives of tropical

Asia and America: robust herbs, with a thick rhizome:
stem short or none: lvs. ovate- or triangular-cordate, or
lanceolate, nerves reaching the margin, petiole mostly
long and sheathing. Important generic characters are:
stamens distinct : fr. included within the persistent
spathe : ovules anatropous, adnate to the septa. For
culture, see Dieffenbachia. Latest Monograph by Eng-
ler in DC. Mon. Phan. 2:.332(1879). The species described
below belong to the subgenus Curmeria, with 3 other
species, and all are American; the other 10 species are
Asian.

Pitcher and Manda advertised in 1895 Curmeria Leo-
poldii, a rare and costly plant, of which the writer finds
no further information.

A. Ei>s. irrefjularly blotched.

Wdllisii, Regel (Curmeria Wdllisii, Mast.). Lvs.
glabrous throughout, the base obtuse or acute, not
notched

;
petiole 1% in. long ; blade 5 in. long, 2-2H

In. wide. Colombia. G.C. II. 7:108. B.M. 6571 (midrib
outlined in light color). I. H. 25:303. R.H.1878, p. 193.-
The blotches are pale yellowish green, becoming green-
ish gray. None of the pictures show a white-bordered
leaf with golden blotches, as one dealer advertises.

AA. Irvs. %i)ith midrib bordered with white.

pictur&ta, Regel (Curmeria picturdta, Linden & An-
Av6]. Lvs. with petiole and midrib pilose; petiole i in.

long; blade 10-12 in. long, 8 in. wide. Colombia. I.H.
20:121. — Blotched only near the midrib. t^^ jj^

HOMflBIA (application uncertain). Iriddcece. This
includes a half-hardy bulb, which can be set out in

spring, and bears orange-colored fls. in summer. It is

allied to Sparaxis, requires the same culture, and the
bulbs, which are dormant from Aug. to Nov., are pro-
curable from Dutch dealers. A genus of 6 species, all

from the Cape of Good Hope. It belongs to the Morsa
tribe, in which the fls. are stalked and more than one to
a spathe, and the style branches placed opposite the
stamens. It differs from Iris and Moreea in having style

branches furnished with terminal stigmas not overtop-
ping the anthers. Nearer allies of garden value are
Tigridia, Herbertia and Perraria. from all of -which
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Homeria differs in the 2 petaloid stigmatose crests at
the ends of the style branches. Homeria has 6 nearly
equal perianth segments, which at the base are united
into a cup. Monogr. by J. G. Baker in Handbook of the
Irideae, 1892, and I'lora Capensis 6:26 (1896-7). The fol-

lowing characters successively delimit H. colUna from
the other 5 species : perianth segments not blotched in
the middle: fls. large: spathes 2>2-.3 in. long: Ivs. not
banded down the middle. W. E. Endicott writes that
H. collina does well when treated like Ixia, as described
by him in this work.

collina, Vent. (Morwa colUna, Thunb.). Corm tuni-
cated, globose, %-\ in. long: the only long leaf is linear,

rigid, 1/^-2 ft. long, overtopping the fls.: stem bearing
1-4 clusters of fls.: perianth segments 1/4-13^ in. long,
typically bright red, as in B.M. 1033; G.C. III. 4: 163.

Var. aurantlaca has a slenderer habit and yellow-clawed,
bright red segments, which are narrower and more
acute than the type. B.M. 1612. Var. ochroletica has
the habit of the type and pale yellow fls. B.M. 1103.
It is probable that var. cmraniiaca is the only form in
which the species is cultivated.

HOMOCfilTIS, a name in the Amer. trade, is a mis-
spelling of Homoiocelfls. P. J. Berckmans writes that
seeds of Eomoceltis Japonica were distributed some 20
years ago by Geu. Wm. Browne, then a professor at
the Georgia State University. These trees were injured
in Georgia by the severe cold of February, 1899. Rea-
soner writes that it is a fine, deciduous tree, with the
appearance of an elm or haclcberry, and makes a dense
top. It has not flowered in Florida.
Homoioceltis aspera, Blume, is Aplianantlie aspera

(which see), and this is the only Homoioceltis in Japan.
Some, at least, of the stock known as S. Japonica (and
sometimes called also Ueltis Davidiana) is Aphananthe
aspera. In Aphananthe, the secondary veins are straight
and end the teeth of the Ivs. ; in Celtis, they are curved
and form loops along the margin.

HONESTY. Lunaria annua.

HONEY LOCUST. GUditschia triacantlios. Honey-
suckle, Loniceru. Honeywort, CeHnWje.

HOOKEKA. A part of Brodima.

HOP. See Sumulus.

HOP HORNBEAM. See Ostrya. Jlov, "Wild, Bryonia
dioiea.

HOPLOPIT^TTIM. Several Bromeliads have been de-
scribed under this name, but the species are now re-

ferred to ^chmea. Hajophytum of one trade catalogue
is apparently an error for Hoplophytum,.

H6RDETJM (Latin, /jeati)/; because barley bread is

heavy and firm). Graminec». This genus includes the
Barley (H. sativum) and the Squirrel Tail Grass (S.
juhatuiti) , the latter a meadow weed obnoxious in the
West, but sometimes cult, for ornament in the East and
abroad. Its head of long spreading awns is ornamental,
but the spikelets separate too readily to make the grass
particularly desirable. Hordeums are erect, annual or
perennial grasses, spikelets in 3's, sessile on opposite
sides of the notched rachis, empty glumes narrow and
long, forming an involucre around the spikelets. In
these characters it resembles Elymus and Asprella, but
it is separated from them by the fact that each spikelet
is but 1-fld., while in the others the spikelets are 2-many
fld. See Barley.

3ubS,tuin, Linn. Squierel-tail Gkass. Wild Barley.
Erect, simple, usually smooth and glabrous, 10 in. to
2 ft. high: Ivs. 1-5 in. long, only the central spikelet in
each cluster perfect: awns of empty glumes 1-2X in.

long, spreading. In dry soil, northern U. S. and Canada.
B.B. 1:229. R.H. 1890, p. 488 (poor).

G. T. Hastings.
HOREHOTIND. See MarruMum.

HORMiNUM. See Salvia.

HORNBEAM. Consult Carpinus.

HORNED POPPY. Glaucium.

HORSE, in combination with other names of plants,
usually signifies something large and coarse, not neces-
sarily eaten by horses.

HORSE BALM. ColUnsonia.

HORSE BEAN. See Vlcia Faba.

HORSE CHESTNUT. See ^sctihcs

HORSE MINT. See Monarda.

HORSE-RADISH (Fig. 1075), the well-known condi-
ment used so much with roast beef and oysters, is a
member of the natural familj^ Cruciferse, to which belong
cabbage, turnip, wallflower, stock, charlock, mustard,
and many other vegetables, flowers and weeds. It
comes to us from Great Britain, where it is thought to
have been naturalized from some more eastern Euro-
pean country. It is often found growing wild in moist
locations, such as the margins of streams, in cool woods
and damp meadows, and, in some places, notably in the
state of New York, is troublesome as a weed. For
botanical description, see Cochlearia.
The root is perennial, fleshy, whitish externally, pure

white within, conical at the top, cylindrical, and, unlike
the tap-roots of parsnips, is abruptly branched below.
When bruised, it emits a volatile oil of strong, pungent
odor and hot, biting taste. If eaten before this oil

evaporates, it "is highly stimulant, exciting the stom-
ach when swallowed, and promoting the secretions, es-
pecially that of urine. Externally, it is rubefacient. Its
chief use is as a condiment to promote appetite and in-
vigorate digestion; but it is also occasionally employed
in medicine." (U.S. Dispensatory.) As a table relish,
the consumption of Horse-radish is increasing, and
greater attention is being paid to its cultivation than
formerly. Under the old methods,
profitable returns were often obtained,
but under the new, profits are gener-
ally highly satisfactory where enemies
are not very troublesome. The sea-
son of fresh-grated Horse-radish runs
almost parallel to that of oysters, with
which the root is most frequently eaten
in this country. Ungrated roots are,
however, kept in cold storage for
summer use, since roots dug at that
season have an unpleasant taste.

Horse-radish will do well upon al-

most any soil except the lightest sand
and the heaviest clay, but a deep loam
of medium texture and moderate rich-

ness, well supplied with humus and
moisture, will produce roots of the besb
quality and the largest size. In dry
soils the roots will be small, woody and
deficient in pungency; in wet, small,
succulent, strong-tasting. Drainage is

essential, and so is a fairly open sub-
soil. Hard subsoil induces excessive
branching of the root. Applications of
nitrogenous manures should be rather
light, commercial fertilizers rich in
potash being given the preference.
Rolfs recommends a mixture contain-
ing 10 per cent potash, 7 per cent phos-
phoric acid, 4 per cent nitrogen, 600
pounds drilled in per acre. A heavier
application broadcast and deeply

;

plowed under, it is believed, would
give better results, since the shaft of
the root is less likely to become un-
duly branched when the food is below
instead of above and around it, espe-
cially when the sets are placed hori-
zontally. A weeder should be used after the harrow
periodically until the plants are an inch or so tall.

Thorough preparation of the soil is essential.

Since Horse-radish rarely produces seeds, cuttings

^

K

107S. Good root

of Horse-radish.
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1076. Root cuttings of

Horse-radish (X H).

are made from the roots, not less than one-fourth of an
inch thick and 4-5 in. long (Fig. 107C). To facilitate

planting the large-end up, the upper end is cut off

square and the lower oblique. If set small-end up
no growth may result. In horizon-

tal planting this special cutting is

unnecessary. Root - crowns are
sometimes used, but since these
develop a large number of roots

too small for profitable grating,

they are employed only for increas-

ing stock.
The land having been prepared,

shallow furrows are laid off 30 in.

apart and 2-5 in. deep, according
to the method of planting. Sets are
planted horizontally, vertically, and
at all intervening angles, the large

ends being made to point in one
direction to facilitate cultivation

and digging. The angle is a mat-
ter of choice, good returns being
obtained in each. The usual dis-

tance between sets is about 12 in.

Cultivation is given after every
rain, or once in 10 days, until the
Ivs. shade the ground.
Double-cropping is common in

Horse-radish growing, early cab-

bage, turnip beets and other quick-
maturing plants being used. The
sets are dibbled in 2-4 weeks after

the first crop, vertically, 18 in.

asunder, between the rows of cab-
bage, which are not less than 2 ft.

apart. One management answers
for both crops until the first is re-

moved, when, after one cultivation,

the Horse-radish usually takes full

possession. Deep burying of the sets at the time the
first crop is planted is also practiced, the object, as in

the first case, being to prevent the appearance of the
former until the latter is almost mature.
Horse-radish makes its best growth in the cool au-

tumn, steadily improves after September, and, not be-

ing injured by frost if undug, is usually left until late

before harvesting with plow or spade. Storage in pits

is best, since the roots lose less of their crispness, pun-
gency and good appearance than if stored in cellars. In
trimming for storage, the lateral roots are saved and
buried for nest season's planting. Exposure to air, sun
and frost robs the roots of their good qualities and in-

jures their vitality.

The insect enemies of this plant are those that attack
other members of the cabbage family, the harlequin
bug being the most dreaded. Remedies are the same as

for other pests of this group of plants. Only two dis-

eases have been reported, and these are seldom trou-

blesome.
In the neighborhood of cities, especially where oysters

are cheap, this crop is generally profitable, the usual
retail price being 10 cents per pint, freshly grated, but
without vinegar. This quantity weighs a scant half-

pound. The cost of growing per acre is about as fol-

lows: Cuttings ( 10,000 rS $2), $20; fertilizer (1,000 lbs.),

$17.50; cultivation (6 times), $6; rent of land, $5; plow-
ing, wear of tools, etc., $3.50; setting roots, at 30 cents
per 1,000. $3 ; total, $55. A marketable crop varies
from 3,000 to 6,000 pounds, which may sometimes be
sold as high as 5 cents per lb. for first-class root, and
2% cents for second grade. Usually, however, prices

seldom rise above 4 cents and 2 cents for the two grades.
Under good cultivation, the proportion of No. 1 to No. 2

root is about 1 to 1 by weight. Lower prices may rule
in well supplied markets, and higher in poorly furnished,
and when sold in small lots to retail graters, even 7 cents
may be obtained. jl. (j. Kains.

HOESE-EADISH TREE, iloringa pierygosperma.

HOBSE SUGAR. Si/mplocos iinctoria.

HOKSETAIL. Equisetum.

HOESEWEED. ColUnsonia.

HOETICULTUEE (horttts a garden, originally an in-

closure; (»;(»;«, to careforortocultivate). Horticulture

is the growing of flowers, fruits and vegetables, and of

plants for ornament and fancy. Incident to the growing
of the plants are all the questions of plant-breeding,

variation of plants under domestication, and the bear-

ings and applications of many biological and physical

.sciences. Primarily it is an art, but it is intimately con-

nected with science at every point. Fi'om agriculture it

has no definite boundary. It is, in fact, a department of

agriculture, as forestry is; for agriculture, in its largest

meaning, is the business of raising products from the

land. It is customary, however, to limit the word agri-

culture to the growing of grains, forage, bread-stuffs,

textiles, and the like, and to the raising of animals. In

this restricted application it is practically coordinate, in a

classificatory sense, with forestry and Horticulture.

Etymologically, agriculture is the tending of the fields

(agri, field) or those parts which, in earlier times, lay

beyond the fortified or protected inclosure, or at least

more or less remote fromnhe residence; Horticulture

was concerned with the area within the inclosure. Equiv-
alent to Horticulture in etymology is gardening
(Anglo-Saxon gyrdan, to enclose, to which the verb to

gird is allied). By custom, however, garden and gar-

dening denote more restricted areas and operations than
are iinplied in the term Horticulture. The word para-
dise is connected with the idea of an inclosure and a
garden. Early gardening books of the Cyclopedia type
are sometimes known d.s paradisce . Parkinson's famous
Paradisus, or account of "a garden of all sorts of pleas-

ant flowers," was published in England in 1629.

The only demarcation between Horticulture and agri-

culture is the line of custom. Sweet potatoes are usu-

ally considered to be a horticultural crop in North
America, particularly in the northern states, but round
or Irish potatoes are usually classed as an agricultural

crop. Nor is there a definite division between Horticul-

ture and botany. The science of plants is botany
;
yet some

of the most significant problems relating to plants—their
response to the needs of man— are ordinarily resigned
by the botanist to the horticulturist. Horticulture is a

composite of botanical and agricultural subjects.

But Horticulture is more than all this. It is a means
of expressing the art-sense. Plant-forms and plant-

colors are as expressive as the canvas work of the

painter. In some respects they are more expressive,

since they are things themselves, with individuality

and life, not the suggestions of things. The painter's

work excels in its power to suggest, and in its con-

densed portrayal of expression. But the essentials of a
good landscape painting often can be presented in an
artificially-made landscape. This effort to plant what
the artist paints is modern. It is strictly not Horticul-

ture, although Horticulture is contributory to the re-

sults, as paint-making is contributory to painting.

Landscape making is fundamentally a fine art. In this

work it is treated under Landscape Gardening.
Horticulture divides itself into four somewhat coordi-

nate branches (Annals Hort. 1891, 125-130)

:

Pomology, or the growing of fruits;

Olericulture, or vegetable-gardening;
Floriculture, or the raising of ornamental plants for

their individual uses or for their products;
Landscape Horticulture, or the growing of plants for

their use in the landscape (or in landscape garden-
ing).

In the world at large, floriculture is the most impor-
tant as measured by the number of people who are in-

terested, and by the number of species of plants which
are grown (see J?'Zortc«Hi«re). In North America, pomol-
ogy is the most important in respect to commercial
supremacy. North America is the great fruit-growing
country of the world (see Pomology). Relatively speak-
ing, vegetable-gardening is undeveloped in the New
World. Landscape Horticulture and landscape garden-
ing will appeal to a constantly enlarging constituency
with the growth of culture and of leisure and the deep-
ening of the home life.

Strictly speaking, there are few horticulturists. The
details are too many to allow any one person to 'cover
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the entire range. It is only those who look for princi-

ples who survey the whole field. Practitioners must
confine themselves to rather close bounds. Consider
that no less than 25,000 species of plants are in cultiva-

tion, each having its own requirements. Consider the
great number of species which are actually on sale in

North America, as registered in this Cyclopedia. The
most important species vary immensely, the named and
recorded forms often running into the thousands; and
each of these forms has particular merits and often par-

ticular requirements. Consider that the requirements
are likely to be different in any two places, and that the
plants are profoundly modified by changes in conditions

or in treatment. Consider the vagaries of markets,
which are ruled by questions of fancy more than by
questions of necessity. There is probably no art in which
the separate details are so many as in Horticulture.

Of Horticulture there are two general types,— that
which is associated immediately with the home life,

and that which is undertaken primarily for the gaining
of a livelihood. The former is amateur Horticulture.
Those things are grown which appeal to the personal
tastes : they are grown for oneself. The latter is com-
mercial Horticulture. Those things are grown which
the market demands: they are grown for others. In all

countries, commercial Horticulture is a relatively late

development. General agriculture is usually the pri-

mary means of earning a living from the soil. For the
most part, Horticulture comes only with the demand for
the luxuries and refinements of life : it does not deal
with what we call the staples. It is not the purpose of
this sketch to trace the general history of Horticulture.
If one desires such outlines, he should consult the Bohn
edition of Pliny's "Natural History;" Loudon's "Ency-
clopjedia of Gardening;" G. W. Johnson's "History of
English Gardening ;" Amherst's "History of Gardening
in England ;" Sieveking's "Gardens, Ancient and Mod-
ern;" Jager's "Gartenkunst und Garten, sonst und
jetzt ;" Hiittig's "Geschichte des Gartenbaues ;" the
historical chapters of Andre's "L'Art des Jardins."
For the histories of cultivated plants, see DeCandolIe's
"Origin of Cultivated Plants;" Hehn & Stallybrass'
"Wanderings of Plants and Animals from their first

Home;" Pickering's "Chronological History of Plants."

In North America there Was little commercial Horti-
culture before the opening of the nineteenth century.
There were excellent home gardens more than a century
ago, in which many exotic plants were growing; yet, in
proportion to the whole population, these gardens were
isolated. The status of any modern time is accurately
reflected in its writings. It may be well, therefore, to

bring in review the leading early horticultural writings of
this country. Few studies have been made of our hor-
ticultural history. The best is the introductory sketch,
by Robert Manning, in the "History of the Massachu-
setts Horticultural Society," 1880. For its field, Slade's
"Evolution of Horticulture in New England," 189o, is

interesting. In a still narrower field, Boardman's "Ag-
ricultural Bibliography of Maine" is critical and inval-
uable. The chapter on "American Horticulture," by Al-
fred Henderson, in Depew's "One Hundred Years of
American Commerce," 1895, presents the commercial
side of the subject. Another fragment of the history is

presented in the writer's "Sketch of the Evolution of
our Native Fruits," 1898. Histories from several points
of view are presented in the "Florists' Exchange" for
March 30, 1895; and the writer has incorporated parts
of his own contribution to that history in the sketch
which follows.
The earliest writings on American plants were by

physicians and naturalists who desired to exploit the
wonders of the newly discovered hemisphere. The
earliest separate writing is probably that of Nicolo
Monardes on the pi-oducts of the New World, which was
published in Seville in parts, from 1565 to 1571. The
completed treatise was translated into Italian, Latin,
English and French. Monardes is now remembered to
us in the genus Monarda, one of the jnint tribes. He
wrote of the medicinal and poisonous plants of the
West Indies, and gave pictures, some of them fantasti-
cal. His picture of tobacco is not greatly inaccurate,
however; and it has the distinction of being probably
the first picture extant of the plant, if not of any Ameri-

can plant. This picture is here reproduced (Fig. 1077)
exact size, to show the style of illustration of three
hundred years ago. Jacques Cornutus is generally sup-
posed to have been the first writer on American plants.
His work, "Canadensium Plantarum," appeared in 1635,
and it also had pictures. One of the earliest writers on
the general products and conditions of the northern
country was John Josselyn, who, in 1672, published a
book entitled "New England's Rarities discovered in
Birds, Beasts, Fishes, Serpents, and Plants of that
Country," and in 1674 a second volume, "An Account of
Two Voyages to New England, made during the years
1638, 1663." The "Rarities" gives specific accounts of
many plants, together with pictures of a few of them,
as, for example, the pitcher plant. He mentions the
plants which had become naturalized from Europe.
There is also a list "Of such Garden Herbs (amongst
us) as do thrive there, and of such as do not." This
list, the earliest record of the kind, is here transcribed :

Cabbidge growes there exceeding well.
Lettice.
Sorrel.
Parsley.
Marygold.
French Mallowes.
Chervel.
Burnet.
Winter Savory.
Summer Savory.
Time.
Sage.
Carrats.
Parsnips of a prodigious size.

Red Beetes.
Radishes.
Turnips.
Purslain.
Wheat.
Rye.
Barley, which commonly degenerates into Oats.
Oats.
Pease of all sorts, and the best in the World ; I never heard

of, nor did see in eight Years time, one Worm eaten Pea.
Garden Beans.
Naked Oats, there called Silpee, an excellent grain used in-

steed of Oat Jleal, they dry it in an Oven, or in a Pan upon the
fire, then beat it small in a Morter.

Speiir Mint.
Rew, "will hardly grow.
Fetbeiiew prospereth exceedingly.
Southern Wood, is no Plant for this Country. Nor
Rosemary. Nor
Bayes.
Wliite Satten groweth pretty well, so doth
Lavender Cotton. But
Lavender is not for the climate.
Penny Royal.
Smaliedge.
Ground Ivy, or Ale Hoof.
Gilly Flowers will continue two Years.
Fennel must be taken up, and kept in a warm Cellar allWinter-
Housleek prospereth notably.
Holly hocks.
Enula Campana, in two Years time the Roots rot.

Comferie, with white Flowers.
Coriander, and
Dill, and
Annis thrive exceedingly, but Anuis Seed, as also the Seed of

Fennel, seldom come to maturity ; the Seed of Annis is com-
monly eaten with a fly.

Clary never lasts but one Summer, the Roots rot with the
Frost.
Sparagus thrives exceedingly, so does
G;irden Sorrel, and
Sweet Bryer. or Eglantine.
Bloodwort but sorrily, but
Patience, and
English Roses, very pleasantly.
Celandine, by the West Country men called Kenning Wort,

gi'ows but slowly.
Muschata, as well as in England.
Bittander, or Pepper Wort, flourisheth notably, and so doth
Tansie.
Musk Mellons are better than our English, and
Cucumbers.
Porapions, there be of several kinds, some proper to the

Country, they are dryer then our English Pompions, and bet-

ter tasted; you may eat them green.

Tuckerman comments as follows on the above lists:

"The earliest, almost the only account that we have of

the gardens of our fathers, after they had settled them-
selves in their New England, and had tamed its rugged
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coasts to obedience to English husbandry. What with

their garden beans, and Indian beans, and pease ('as

good as ever I eat in England,' says Higginson in 1629)

;

their beets, parsnips, turnips, and carrots ('our turnips,

parsnips, and carrots are both bigger and sweeter than

is ordinary to be found in England,' says the same rev-

erend writer); their cabbages and asparagus, —both
thriving, we are told, exceedingly; their radishes and

lettuce; their sorrel, parsley, chervil, and marigold, for

pot-herbs; and'their sage, thyme, savory of both kinds,

clary, anise, fennel, coriander, spearmint, and penny-

royal, for sweet herbs, — not to mention the Indian pora-

pions and melons and squanter-squashes, 'and other odde
fruits of the country,' — the first-named of which had got

to be so well approved among the settlers, when Josse-

lyn wrote in 1672, that, what he calls 'the ancient New-
England standing dish' (we may call it so now!) was
made of them; and, finally, their pleasant, familiar

flowers, lavender-cotton and hollyhocks and satin ('we

call this herbe, in Norfolke, sattin,' says Gerard; 'and,

amoug our women, it is called honestie') and gillyflow-

ers, which meant pinks as well, and dear English roses,

and eglantine,— yes, possibly, hedges of eglantine,—
surely the gardens of New England, fifty years after the

settlement of the country, were as well stocked as they
were a hundred and fifty years after. Nor were the first

planters long behindhand in fi-uit. Even at his first

visit, in 1639, our author was treated with • half a score

of very fair pippins,' from the Governor's Island in

Boston Harbor; though there was then, he says, 'not

one apple tree nor pear planted yet in no part of the

countrey but upon that island.' But he has a much bet-

ter account to give in 1671 :
' The quinces, cherries,

damsons, set the dames a work. Marmalad and pre-

served damsons is to be met with in every house. Our
fruit trees prosper abundantly,— apple trees, pear trees,

quince trees, cherry trees, plum trees, barberry trees.

I have observed, with admiration, that the kernels sown,
or the succors planted, produce as fair and good fruit,

without grafting, as the tree from whence they were
taken. The countrey is replenished with fair and large

orchards. It was affirmed by one Mr. Woolcut (a magis-
trate in Connecticut Colony), at the Captain's messe
(of which I was), aboard the ship I came home in, that

he made five hundred hogsheads of syder out of his own
orchard in one year.'— Voyages, p. 189-90. Our bar-

berry bushes, now so familiar inhabitants of the hedge-
rows of eastern New England, should seem from this

to have come, with the eglantines, from the gardens of

the first settlers. Barberries 'are planted in most of our
English gardens.' says Gerard." Relics of Josselyn's
time still persist in old apple trees in New England
(Fig. 1078). The foregoing lists and remarks show that

the colonists early brought their familiar home plants to

the new country ; and there are many collateral evidences
of the same character. There was long and arduous ex-
perimenting with plants and methods. Several things
which were tried on a large scale failed so completely,
either from uncongenial conditions or for economic rea-

sons, that they are now unknown to us as commercial
crops ; amongst these are indigo, silk and the wine grape.
The histories of these things can be traced only as a
refrain is coternporary writing. Indian corn, tobacco
and cotton early became the great staple crops.

The Indians cultivated corn, beans, pumpkins and
other plants when America was discovered. They soon
adopted some of the fruits which were introduced by
the colonists. William Penn and others found peaches
among the Indians. Orchards of peaches and apples
were found in western New York by Sullivan's raid
against the Six Nations in revolutionary times. Josselyn,
Roger Williams, Wood and others speak of the corn
and squashes of the Indians. The word squash is

adopted from the Indian naxae, sqnottiersqiiash, askuta-
sguftsh, or isgouiersquasJi. C.C.Jones, in his ''History
of Georgia," in describing the explorations of De Soto,
says that before reaching the Indian town of Canasa-
gua (whose location was in Gordon county, Georgia),
DeSoto "was met by twenty men from the village, each
bearing a basket of mulberries. This fruit was here
abundant and well flavored. Plum and walnut trees
were growing luxuriantly throughout the country, at-

taining a size and beauty, without planting or pruning.

which could not be surpassed in the irrigated and well-
cultivated gardens of Spain." For critical notes on the
plants cultivated by the American aborigines, see Gray
and Trumbull, Amer. Journ. of Science, vol. 25 (April,

May), vol. 26 (August).
"Fruit-growing among the Indians of Georgia and

Alabama in the early history of these states," writes
Berckmans, "is demonstrated by the large quantity of
peaches which the Indian traders of the early colonial

period found growing in the Creek, Cherokee and Choc-
taw villages. It is on record that Indians often made
long trips to other tribes for exchanging various articles

1077. Earliest picture of an American plant.

Jlonardes. 1571.

of their making, and thus the seed from those peach
trees was undoubtedly procured from the Florida In-

dians, who, in turn, procured these from the trees

planted by the Spanish explorers. The peculiar type of

'Indian peaches,' found throughout the South and rec-

ognized by the downy and striped fi-uit and purple
bark on the young growth,was introduced from Spain and
gradually disseminated by the Indians. Apple-growing
was quite extensively carried on by the Cherokee In-

dians in the mountain regions of Georgia. Alabama and
North Carolina. The trees being all seedlings, as graft-

ing was likely unknown to the Red Man, vestiges of old
apple trees originally planted by these denizens of the
South are still occasionally found in upper Georgia.
Fifty years ago a large collection of apples was intro-

duced into cultivation, and to-day many of the best
southern winter apples owe their origin to the Indians,
who procured the first seeds from traders."
One of the earliest glimpses of plant-growing in the

New World is an account in the Philosophical Trans-
actions of the Royal Society, early in tiie eighteenth
century, by Chief .lustice Paul Dudley, of Roxbury, near
Boston. In the Abridgement of the Transactiousare the
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following notes, amongst others, under the date 1724:
"The plants of England, as well those of the fields

and orchards as of the garden, that have been brought
over into New England, suit very well with the soil, and
grow to perfection. The apples are as good as those of
England, and look fairer, as well as the pears; but they
have not all of the sorts. The peaches rather excel

1078. Relic of colonial days—apple tree at 250 years,

those of England, and there is no trouble or espence of
walls for them; for the peach trees are all standards,
and Mr. Dudley has had, in his own garden, 700 or 800
fine peaches of the rare-ripes, growing at a time on one
tree. * ^^ * The peach trees are large and fruitful,

and commonly bear in 3 years from the stone. ^ *" *

The common cherries are not so good as the Kentish
cherries of England; and they have no dukes, or heart-
cherries, unless in two or three gardens." It was re-

ported that people of "late years have run much upon
orchards." The product of these orchards was chiefly

cider. " Some of their apple-trees will make 6, some have
made 7 barrels of cider: but this is not common; and
the apples will yield from 7 to 9 bushels for a barrel of
cider: a good apple tree will measure from 6 to 10 feet
in girt." Dudley mentions a bloomless apple, and "the
tree was no graft." In common with other new countries.
New England astonished persons with the luxuriant
growth of the plants. "An onion, set out for seed, will
rise to 4 feet 9 inches in height. A parsnip will reach to
8 feet; red orrice [orach] will mount 9 feet; white or-

rice 8. In the pastures he measured seed muUen 9 feet
2 inches in height, and one of the common thistles above
8 feet." Record is made of a pumpkin vine which grew
unattended in a pasture. It made a single stem which
"ran along over several fences, and spread over a large
piece of ground far and wide." "From this single vine
were gathered 260 pumpkins; one with another as large
as a half peck ; enough in the whole, to fill a large
tumbrel, besides a considerable number of small and
unripe x^umpkins." Indian corn was "the most prolific

grain." Mr. Dudley did not accept the notion that the
mixing of corn is due to the intermingling of the roots,

but thought that it was brought about through the
agency of the wind. He also noted that the hop and the
running kidney bean twine in opposite directions on
their support.
The colonial ornamental gardens were unlike our own

in the relative poverty of plants, in the absence of the
landscape arrangement, in the rarity of greenhouses, and
the lack of smooth-shaven lawns (for the lawn mower

was not invented till this century). These gardens
were of two general types : the unconventional personal
garden, without form but not void (Pig. 1079), in which
things grew in delightful democracy; the conventional,
box-bordered, geometrical garden, in which things grew
in most respectful aristocracy. (Plate XIV.) There
were many interesting and elaborate private gardens in
the colonial days. One of the earliest and best was that
of Governor Peter Stuyvesant, of New Amsterdam (New
York, near Third Avenue), knowu as the "Bouwerie,"
where 40 or 50 negro slaves, and also white servants,
were kept at work. "The road to the city had been put
in good condition, and shade trees were planted on each
side where it crossed the Governor's property." The
Bowery of these degenerate days has lost the Eden-like
features which distinguished its illustrious progenitor.
Excellent gardens were attached to the residences of

wealthy persons by the middle of last century, and prob-
ably earlier, and they were said to have been encour-
aged by the example and precept of Washington. There
are records of many large and meritorious collections of
plants a century and more ago. William Hamilton's
collection at Philadelphia was one of the best, and it

contained a large collection of exotics. It flourished to-

wards the close of last century, and was broken up in
1828. William Jackson began "a highly interesting col-

lection of plants at his residence in Londongrove," Penn-
sylvania, in 1777. About 1800 Joshua and Samuel Pierce,
East Marlborough, Pa., "began to adorn their premises
by tasteful culture and planting,'' and by the establish-
ment of an arboretum of evergreens. The most famous
botamc garden which North America has ever had was
John Bartram's, established at Philadelphia in 1728. It

contained a great collection of native plants, and some
of the trees are now amongst the most valued landmarks
of the city. Bartram was a skilful farmer and gardener,
and his sons, John and William, inherited his tastes
and continued the garden. The elder Bartram was
probably the first American to perform successful ex-
periments in hybridization. Bartram's house (Fig. 1080),
built by himself, is still one of the sights of the environs
of Philadelphia, and the site of the garden, with many
of the old trees standing, is now happily a public park.
Bartram's cousin, Humphry Marshall, established a bo-
tanic garden at West Bradford, in Chester county. Pa.,
in 1773. .John Bartram's name is preserved to us in the
moss Bartramia, and Marshall's in the genus Marshallia,

1 1' > - ^,,3~"'^ -<f4l|
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1079, An old-time garden.

applied to small Compositse of the eastern states. The
Elgin botanic garden, near New York, was established
in 1801 by David Hosack, a man of great learning and
of the keenest sympathies with rural occupations. He
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is now remembered iu the in-

teresting genus Hosaokia, one
of the LeguminossB. A botanic

garden was established at

Charleston, S. C, about 180i,

and one in Maryland about the

same time. The Botanic Gar-
den at Cambridge, Mass., was
begun in 1805, an institution

which, together with the Pro-

fessorship of Natural History
at Cambridge, was founded
largely through the efforts of

the Massachusetts Society for

Promoting Agriculture. The
society subscribed $500 for

the purpose, and raised more
by subscription.

Early General WRiTrNGS.
— The progress of Horticul-
ture may be traced in the
books devoted to the subject.

The earliest writings did not
separate Hortijulture from
agriculture. The only work
exclusively devoted to agri-

cultural matters which ap-
peared in America before the
Revolution seems to have
been the "Essays upon Field-
Husbandry," begun in 1748
and completed in 1759, by Rev.
Jared Eliot, of Killingworth,
Conn.

,
grandson of the famous

apostle Eliot. (See Eliot.) "There are sundry books
on husbandry wrote in Euglapd," said Eliot, in his pre-
face. "Having read all on that subject I could obtain;
yet such is the difference of climate and Method of
Management between them and us, arising from Causes
that must make them always differ, so that those Books
are not very Useful to us. Besides this, the Terms of
Art made use of are so unknown to us, that a great
deal they "Write is quite unintelligible to the generality
of New-England Readers."
Just at the close of the Revolution, J. Hector St. John's

"Letters from an American Farmer "appeared, although
"the troubles that convulsed the American colonies had
not broken out when » * * .some of the * * *

letters were written." For a period of twenty-five years
following the close of the war the condition of our agri-

culture, and of all American institutions, was minutely
unfolded to the world through the writings of many
travelers, English and French, who made inquisitive
.iourneys into the new country. Strickland, an English
traveler, wrote in 1801 that "land in America affords
little pleasure or profit, and appears in a progress of
continually affording less. * * * Land in New York,
formerly producing 20 bushels to the acre, now produces
only 10. * * * Little profit can be found in the
present mode of agriculture of this country, and I ap-
prehend it to be a fact that it affords a bare subsistence.
* * * Decline has pervaded all the states." There is

abundant evidence, including a painstaking inquiry
made by Washington, to show that agriculture was at a
low state at the close of the century. It was in striking
contrast to its status a hundred years later, notwith-
standing the lugubrious writings of the present time.
There was early development of the garden desire in

the South as well as in the North. In South Carolina
appeared the earliest American horticultural book of
which we have any record. This book is no longer ex-
tant, and it is known to this generation chiefly or wholly
from the following page in Ramsay's "History of South
Carolina," 1809: "The planters of Carolina have derived
so great profits from the cultivation of rice, indigo (see
Indigo) and cotton that they have always too much
neglected the culture of gardens. The high price of
their staple commodities in every period has tempted
them to sacrifice convenience to crops of a marketable
quality. There are numbers whose neglected gardens
neither afford flowers to regale the senses, nor the vege-
tables necessary to the comfort of their families, though
they annually receive considerable sums in money for

Built in 1730-31.

In the margin is the Petre pear, raised by B.irtram from
a seedlinV sent from England in 1760 by Lady Petre. Tlia

tree still bears.

their crops sent to market. To this there have been
some illustrious exceptions of persons who cultivated
gardens on a large scale, both for use and pleasure. The
first that can be recollected is Mrs. LamboU, who, before
the middle of the eighteenth century, improved the south-
west extremity of King street [Charleston], in a garden
which was richly stored with llowers and other curiosi-
ties of nature, in addition to all the common vegetables
for family use. She was followed by Mrs. Logan and
Mrs. Hopton, who cultivated extensive gardens in Meet-
ing, George and King streets, on lands now covered with
houses. "The former reduced the knowledge she had ac-

quired by long experience and observation to a regular
system, which was published after her death, with the
titleof 'The Gardener's Kalendar;' and to this dayregu-
lates the practice of gardens in and near Charlestown."
Ramsay records that Mrs. Martha Logan was the daugh-
ter of Robert Daniel, one of the last proprietary gover-
nors of South Carolina. "Mrs. Logan was a great flo-

rist, and uncommonly fond of a garden. She was seventy
years old when she wrote her treatise on gardening, and
died in 1779, aged 77 years.''

The opening of the nineteenth century may be taken
as a convenient starting point for a narrative of the
evolution of American Horticulture. At that time Hor-
ticulture began to attain some prominence as distinct

from general agriculture, and the establishment of
peace after the long and depleting war with England
had turned the attention of the best citizens afresh to

the occupation of the soil. The example of "Washington,
in returning to the farm after a long and honorable pub-
lic career, no doubt exerted great influence. His agri-

cultural correspondence was large, and niiich of it was
published at the opening of the century. His correspon-
dence with Arthur Young and Sir John Sinclair will be
found in volumes published in London in 1800 and 1801,

in Alexandria in 1803, and in "Washington iu 1847. De-
tails respecting the management of his plantations com-
prise vol. iv. of the Memoirs of the Long Island His-
torical Society, 1889.

It was not until 1790, however, that an indigenous and
distinctly agricultural treatise other than Eliot's ap-

peared in America. At that time, the Rev. Samuel
Deane, vice-president of Bowdoin College, published his

"New England Farmer, or Georgical Dictionary," a cy-

clopedic work of the state of American agriculture.

This passed to a second edition in 1797, and to a third in

1822. (See Deane.) In 1799 J. B. Bordley published in

Philadelphia "Essays and Notes on Husbandry." Other
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early works need not be mentioned here. As early as
1785, Varlo's "New System of Husbandry" was printed
in Philadelphia. It is in many ways a remarkable book,
and it was written by a man who had had remarkable
experiences. He was not an American, and the work
first appeared in the old country; but Varlo had lived
in this country, and was in sympathy with the American
people. The book contained a "Parmer's and Kitchen
Garden Calendar." In 1792 there appeared anonymously,
from Burlington, New Jersey, the third edition of Ar-
thur Young's "Rural Economy," which excellently dis-
plays that noted author's catholicity of view. He ar-
gues strongly for experiments and for the establishing
of agricultural journals. This book first appeared in
London, in 1770.

At the opening of the century, Sir Humphry Davy
had not illumined the science of agricultural chemi.^try,
and men were even disputing as to what the food of
plants is. The "burn-baking" or "devonshiring" of the
land— burning the sod and scattering the ashes over the
field—was still recommended ; and in 1799 James An-
derson's " Essay on Quick-lime as a Cement and as a
Manure," was given an American edition in Boston. It
is easy to see from these facts that the fundamental
conceptions of the science of agriculture were vague and
crude a century ago. Near the close of the last century,
Deane wrote that "the alarming effect of the present low
state of husbandry is, that we are necessitated to im-
port much of our food and clothing, while we are in-
capable of making proportionable remittances in the
produce of the soil, or in anything else."

The earliest book on a horticultural subject known to
have been published in North America, excepting Mrs.
Logan's, was an American edition of Marshall's "Intro-
duction to the Knowledge and Practice of Gardening,"
Boston, 1799. The first indigenous horticultural book
appeared in 1804, "The American Gardener," by John
Gardiner and David Hepburn. It was published at
Washington. This book had an extensive sale. It was
revised by "a citizen of Virginia," and republished in
Georgetown, D. C, in 1818. A third edition appeared in
1826. {Seeffepburn..) This book was followed in 1806 by
Bernard M'BIahon's excellent and voluminous "Ameri-
can Gardener's Calendar," in Philadelphia. This work
enjoyed much popularity, and the eleventh edition ap-
peared as late as 18.'J7. For fifty years it remained the
best American work on general gartlening. M'Mahon
remembered in the Mahonia barberies, was an important
personage. He was largely responsible for the intro-
duction into cultivation of the plants collected by Lewis
and Clark. These early books were calendars, giving
advice for the successive months. They were made on
the plan then popular in England, a plan which has such
noteworthy precedent as the excellent "Kalendarium
Hortense " of John Evelyn, which first appeared in 1664:,

and went to nine regular editions. Other early books of
this type were "An old gardener's * Practical American
Gardener,' "Baltimore, 1819 and 1822; Thorburn's "Gen-
tleman's and Gardener's Kalendar," New York, the third
edition of which appeared in 1821 ; Robert Squibb's
"Gardener's Calendar for the States of North-Carolina,
South-Carolina, and Georgia," Charleston, 1S27.
The first indigenous book written on the topical plan,

treating subject by subject, was Coxe's fruit book, 1817;
the second appears to have been Cobbett's "American
Gardener," published at New York in 1819, in Loudon
in 1821, and which passed through subsequent editions.
This William Cobbett is the one who edited the feder-
alist paper in Philadelphia known as "Peter Porcupine's
Gazette," and whose attack upon Dr. Rush's treatment
of yellow fever brought .against him a judgment for
damages, and which decided him to return to England
in 1800, whence he had come, by way of France, in 1792.
In London he again took up political writing, and in
1817 he retreated to America to escape political penal-
ties, and resided upon a farm on Long Island until 1819.
He kept a seed store in New York in 1818, and we find
Grant Thorburn disputing with him in the "Evening
Post" as to which sold the better rutabaga seed at one
dollar a pound. Cobbett, it seems, claimed to have been
the introducer of this vegetable, also known as the Rus-
sia turnip, into this country ; but Thorburn retorts that
"in the year 1796 a large field of these turnips was

raised by Wm. Prout on that piece of ground now occu-
pied by the navy yard, at the city of Washington." He
completed his life in England, becoming a voluminous
author upon political and economical subjects. ( See Cob-
bett. ) It is interesting to note, in connection with this
dispute about the turnips, that the kohlrabi was intro-
duced about the same time, and Deane says of it in

1081. Two old-time flowers—Hollyhock and
Crown Imperial.

1797, that "whether this plant, which has but newly
found its way into our country, is hardy enough to bear
the frost of our winters, I suppose is yet to be proved."
It was recommended to be grown as a biennial, which
accounts for Deane's fear that it might not pass the
winters.
Fessenden's "New American Gardener," made upon

the topical plan, appeared in Boston in 1828, and went to
various editions ; and from this time on, gardening
books were frequent. Some of the leading early authors
are Thomas Bridgeman, of New York ; Robert Buist,
of Philadelphia, and Joseph Breck, of Boston.

Ploweb-Books and Floricultuke. — The first Ameri-
can book devoted wholly to fiowers was probably Roland
Green's "Treatise on the Cultivation of Flowers," Boston,
1828. Edward Sayers published the "American Flower
Garden Companion," in Boston, in 1838. From 1830 to
1860 there appeared many of those superficial and fash-
ionable books, which deal with the langtiage of flowers,
and which assume that the proper way to popularize
botany is by means of manufactured sentiment.
Green's book on flowers deserves a paragraph, since

it enables us to determine what were the leading orna-
mental plants in that early day (1828). The full title of
the book is "A Treatise on the Cultivation of Ornamental
Flowers; Comprising Remarks on the Requisite Soil,
Sowing, Transplanting, and General Management: with
Directions for the General Treatment of Bulbous Flower
Roots, Greenhouse Plants, etc." It comprises only 60
pages. The introductory pages give general directions;
then follow two annotated lists, one of annuals and bi-
ennials and the other of greenhouse plants. . These lists

are interesting, also, for what they do not contain. All
the plants which they mention are here set down:

ANNtTAIi AND BIENNIAL FLOWERS.

Altlifea fiiitex.

Almond, Bonble-flowerlng,
Amaranthus superbus,
Amarauthiis tricolor.

Animated Oats,
Aster, China,
Auricula.
Azalea nudiflora,
Box,
Brier. Sweet,
Canterbury Bell,
Carn-ition,
Cassia M.arylandica,

Catalpa,
Cherry, Double-floweriug.
Chrysanthemum Indicum,
Clematis, Austri.iu (O. in-

tegrifolia)

,

Clethra,
Columbine,
Couvoh-^ilus,
Corehorus Japonicus,
Crocus,
Cupid's Car, or Monk's Hood

i Aconitimn)

.

D.ahlia,
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AXNUAL AND BIENNIAL fijOwers— Continued.

Daisy,
Dwarf Basil,
Egg Plant,
Eupatorium, Blue,
Euphorbia Lathyris,
Fading Beauty, or iMorning
Bride (Scabiosa),

Fir {Fimis balsamca),
Foxglove,
Fringe Tree,
Geranium {Pelargonium),
Garden Angelica,
Glycine, Cluster-flowering,
Golden Coreopsis,
Golden Everlasting (Xeran
thetnum),

Hollyhock,
Honeysuckle,
Hyacinth,
Hydrangea,
lee Plant,
Impatiens Balsamina,
Iris,

Lagerstroemia Indiea.
Laurel, Broad-leaved {Kal-

'

mia),

Laburnum,
Larkspur,
Lilac,
Lily,
Lime Plant {Podopl yll tm
peltatum)

,

Lychnadia (Phlox),
Mezereon {Daphne Meze-
reum) ,

Mountain Ash,

Musk Geranium,
Myrtle,
Narcisstis,
Nasturtium,
Passion Flower,
Pffiony,
Pea, Sweet,
Peach, Double-flowering.
Pink,
Perennial Sunflower, double,
Polyanthus,
Pyrethrum Parthenium,
Poppy,
Purple Hyacinth Bean,
Roses,
Kose Acacia,
Rose colored Hibiscus,
Rudbeckia.
Scarlet Cacalia,
Scarlet Lychnis {L. Choice

donica).
Siberian Crab.
Snow-ball Tree,
Snowberry,
Spice-wood(iaMrMs Benzoin),
Spiderwort (Tradescantia),
Spirsea,
Syringa, or Mock Orange,
StrawberryTree (£'ii07iymws )

,

Sweet Bay (Laurus nobilis).

Sweet William,
Pink,

Tulip,
Venetian Sumac, or
Tree,

Violet, blue fragrant.

Poetic

Fringe

GREENHOUSE PLANTS.

Lilies of the valley,

Ranunculuses,
Anemones,
Single and Double Jonquils,
White Lilies,

Roses,
Tuberoses,
Persian Iris,

Mignonette,
Verbena trifoliata, or Sweet
Vervain,

Fuchsia coccinea,
Cobfea scandens,
Camellia Japonica, or Japa-
nese Rose,

Myrtles.

These lists are much less ample than those of M'Ma-
hon, over twenty years earlier, but they may be sup-
posed to include the popular and most easily grown
things. They will be suggestive to those who
wish to make "old-fashioned gardens." M'Mahon's
list was evidently largely compiled from Euro-
pean sources. Green says that the first list

{strangely called "annual and biennial flowers")
contains "such plants, shrubs and trees as are of

easy cultivation, generally hardy." The second list

comprises "a few different sorts of greenhouse
plants" "which are commonly grown in rooms."
The first American book to be devoted to a

special flower was Savers' book on the dahlia,

Boston, 1839, which appeared only a year later

than Paxton's well-known book in England.
Sayers' book also included the cactus. The next
special flower book seems to have been Buists'
"Rose Manual," Philadelphia, 1844, although a
sentimental book on the "Queen of Flowers" had
appeared in the same city in 18-il. Buisfs book
went to at least four editions. It was followed by
Prince's in 1846, and by S. B. Parson's "The
Rose : Its History, Poetry, Culture and Classifi-

cation," 184G. Parson's book went to a revised
edition. Of later-date fiower-books there are
several of importance, but it is not the purpose
of this history to trace more than the beginnings
of American floricultural writings.

In 183S appeared a book in French in New
Orleans, This was Lelievre's"Nouveaxi Jardinier
de la Louisiaue." It was a small book of 200
pages, with a calendar and brief directions for
the growing of vegetables, fruits and flowers.
Singularly enough, a French book also appeared
at the other extreme of the country. This was
Provancher's "Le Verger-Canadien," published
in Quebec in 1872.

The writings clearly portray the tendencies of the
floricultural interests.—from the formal-flower ideals of
the dahlia and camellia to the enormous development

of the cut-flower interest, and the growth within the
last few years of the greater love of plants themselves.
Palms and decorative plants are now almost necessities,

where 50 years ago they would have been the luxury
of luxuries. "There has been a radical change in the
character of the flowers used for cut-flower purposes,"
wrote Alfred Henderson iu 1895. "Fifty years ago,
camellia flowers retailed freely for a dollar each, and
during the holidays Philadelphia used to send thousands
to New York florists, getting $500 per 1,000; while roses
went begging at one-tenth these figures. Now, the rose
is queen, and the poor camellia finds none so poor to

do her reverence. * * * * I confidently believe that
the time is not far distant when we shall compete seri-

ously with the foreign grower in the production of new
varieties of roses." William Scott, of Buffalo, makes
the following comments on tendencies in floriculture:

"About the year 1880, tulips and narcissuses began to

be forced, and during the next 15 years immense quan-
tities of these bulbs were imported annually from Hol-
land. As the methods of forcing were perfected the
market became overstocked, and, although large quan-
tities are still forced for the winter and spring months,
they are not now in the same favor as formerly, and the
rose, carnation, violet, lily-of-the-valley and mignonette
are still the favorites. Orchids are not yet the flower
for the million, but there is a yearly increasing demand
for them, and at present the showy orchids, such as the
Cattleyas and Leelias, are far short of the demand.
As their cultivation is more generally understood, we
look for a very steady increase in the number grown,
and are confident that the supply will not soon exceed
the demand. Within the past 5 or 6 years a marked in-

crease is noticeable in the use of plants to adorn the
home, and the demand is for an expensive class of
plants, — palms, dracenas, araucarias and ferns beiug
among those mostly iised. Now few homes with any
pretension to luxury or even comfort are without a few
fine plants scattered through the rooms, and many of
our modern houses are provided with either a bay
window or small conservatory for the accommodation of
plants." See Cut-Flowers and Floriculture.

Early Pomological Writings.— It is in the pomolog-
ical writings that North America has made the greatest
contributions to horticultural literature, William For-

10S2< Example of the earliest illustrations of American fruits.

Esopus Spitzenburg, figured by Coxe in 1817.

syth's excellent "Treatise on the Culture and Manage-
ment of Fruit Trees " appeared in London in 1802, and it

was widely read, "an impression of 1,500 copies" (of the
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1083. One ot the old Downing test apple trees.

first edition), in 4to having been sold in a little more
than eight months." An American edition, by William
Cobbett, appeared in New York and Philadelphia in
1802, and in Albany in 1803, and an epitome of it by "'an
American farmer," was published in Philadelphia in
1803. The first American pomologieal book was William
Coxe's"View ot the Cultivation of Fruit Trees," pub-
lished in Philadelphia in 1817, a work known to students
of horticultural literature for the uniform completeness
and accuracy of its descriptions. A feature of this
excellent work are the many woodcuts of varieties of
fruits. Although not answering the requirements of the
present day, they were considered to be very good for
the time and fpr a new country. One of them is here
reproduced (Fig. 1082) to show the style of workman-
ship. Coxe had 100 woodcuts of apples, 63 of pears, 15
of peaches, 17 of plums, 3 of apricots, 2 of nectarines.
This makes 200 engravings, which would be considered
liberal illustration even at the present day.
James Thacher's "American Orchardist " appeared in

Boston in 1822, and the second edition at Plymouth in
1825. The first edition was also bound with William
Cobbett's "Cottage Economy," and the double volume
was issued in New York in 1824 as "American Orchardist
and Cottage Economy." "The Pomologieal Manual,"New
York, 1831 (second edition 1832), is a compilation of
descriptions of varieties, by William Robert Prince and
William Prince, sou and father respec-
tively. William Kenrick's "New Ameri-
can Orchardist " was published in Boston
in 1833. The eighth edition appeared in
1818. Like all early works, it devotes
most of its space to varieties. Robert
Manning, whose son of the same name
is the secretary of the Massachusetts
Hoi-ticultural Society, published his
admirable "Book of Fruits," at Salem, in

1838, being aided by John M. Ives. Upon
the death of Manning, Ives published a
second edition in 1844 under the title of
"The New England Fniit Book," and a
third in 1847 as "The New England Book
of Fruits." Downing's "Fruits and Fruit
Trees of America" appeared in 1845 in
two forms, duodecimo and octavo, al-

though both issues were printed from
the same type. One issue of the octavo
form contained colored plates. Thomas'
" Fruit Culturist," which is known in sub-
sequent editions as " The American Fruit
Culturist," appeared in 1846. Other
pomologieal writings which appeared
before 1850 are Sayers' "American Fruit
Garden Companion," Boston, 1839

;

Hoffy's "Orchardist's Companion,"
Philadelphia, 1841; Bridgeman's "Fruit
Cultivator's Manual," New York, 1845;
Floy's American edition of George Lind-
ley's "Guide to the Orchard and Fruit

Garden," New York, 1846; Jaqnes' "Practical Treatise
on the Management of Fruit Trees," Worcester, 1849

;

Goodrich's "Northern Fruit Culturist," Burlington, Vt.,
1849 ; Cole's "American Fruit Book," and others.
Barry's "Fruit Garden" appeared in 1851.

Of these pomologieal hooks, the first place should be
given to those of Coxe, Kenrick, Manning, Downing,
I'homas and Barry. The influence of Downing's "Fruits
and Fruit Trees of America" probably has been greater
than that of all others in extending a love of fruits and
a critical attitude towards varieties. Begun by Andrew
Jackson Downing— perhaps the fairest name in Ameri-
can horticultural literature— it was continued and re-
vised by the elder brother, Charles, after the untimely
death of the former (see Doicninu). Reminiscences of
the Dowuings are shown in Figs. 1083-1-. Most of these
works were largely compilations. A notable exception
was Manning's "Book of Fruits." In the introductory
remarks to the volume is the following statement:
"There is one circumstance to which we venture to call
the attention of our readers— that while some recent
works on pomology are compiled from earlier authors,
or from information derived at second-hand, the writers
themselves seldom having the means of observation in
their power, we have in these pages described no speci-
men which we have not actually identified beyond a
reasonable doubt of its genuineness." It was Manning
who chiefly made known to Americans the pears of the
Belgian, Van Mons. He was one of the most careful
observers and conscientious writers amongst American
pomologists.

The awakening pomology of the region west of the
Alleghanies found expression in Elliott's "Fruit Book,"
1854, whose author wrote from Cleveland, and which
went to a new edition in 1859 as "The Western Fruit
Book," with the preface dated at St. Louis; and Hoop-
er's "Western Fruit Book," 1857, written at Cincinnati.
Dr. John A. Warder was a guiding spirit of the opening
West.
In America, no crop has been the subject of so much

book writing as the grape. Counting the various edi-

tions, no doubt a hundred books have appeared, being
the work-of at least flfty authors. Since the American
grape is a product of our own woods within a century,
the progress in grape-growing has always been ahead
of the books. Most of the books are founded largely on
European advice, and therefore are not applicable to

American conditions. In general pomology, the books
seem to have had much influence upon fruit-growing;
but in the grape the books and actual commercial grape-
growing seem to have had little relation oue to the

1084. The fruit house of Charles Downing.
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other. Some of the later books have more nearly caught
the right point of view.
The earliest separate grape book was published in

Washington in 1823, by the prophetic Adlum,"A Memoir
on the Cultivation of the Vine in America." This went
to a second edition in 1828 (see Adluni and Plate II).

Before this time (1806), S. W. .Johnson had devoted
much space to the grape in his "Rural Economy," pub-
lished at New Brunswick, N. J., and he published the
first pictures of grape training (Pig. 1085). Adlum's
book was followed in 1826 by the
"American Vine Dresser's Guide,"
by the unprophetie Dufonr. This
work also gave pictures of grape
training, one of which is reproduced
in Fig. 1086. The larger part of the
grape literature appeared before
the close of the Civil War, although
the larger part of the development
of the subject has taken place since
that time.

General Remarks on Fruit-
Growino.— Horticulture, in its

commercial aspects, was nothing
more than an incidental feature of
farm management at the opening of

the century. In fact, it is only in

the present generation that the held
cultivation of horticultural crops
has come to assume any general im-
portance in the rural economy of
the nation. And even now, horti-

cultural operations whicli are pro-
.iected as a fundamental conception
of land occupation are confined to

few parts of the country. It is still

the original or first conception of
the farmer's boy. when he pro-
poses to occupy land of his own,
that he raise grain and hay and
stock, and add the fruits and other
horticultural crops by piecemeal.
It is only in particular parts of the
country that the farmer starts out
with Horticulture as a base, and
with grain and stock and hay as
accessories ; and even in these
places, the best horticulturists are
still drawing their practices and
the reasons for them from the
operations of general mixed agricul-
ture. There was practically only
one general horticultural commod-
ity, at least in the northern states,

a hundred years ago, and that was
the apple. Pears, peaches, cher-
ries, quinces and some other fruits

were common, hut there was little

thought of marketing them. Even
the apple was generally an acci-

dental crop. Little care was given
the trees, and the varieties were
few, and they were rarely selected
with reference to particular uses, beyond their adapta-
bility to cider and the home consumption.

Thacher, writing from Plymouth In 1821, says that
"the most palpable neglect prevails in respect of proper
pruning, cleaning, and manuring round the roots of
trees, and of perpetuating choice fruits, by engrafting
from it on other stocks. Old orchards are, in general,
in a state of rapid decay; and it is not uncommon to see
valuable and thrifty trees exposed to the depredations
of cattle and sheep, and their foliage annoyed by cater-
pillars and other destructive insects. In fact, we know
of no branch of agriculture so unaccountably and so
culpably disregarded." Were it not for the date of
Thacher's writing, we should mistake this picture for
one drawn at the present day.

If one may .judge from the frequent and particular
references to cider in the old accounts, it does not seem
too much to say that this sprightly commodity was held
in greater estimation by our ancestors than by our-
selves. In fact, the cider barrel seems to have been the

chief and proper end of the apple. Of his thirty chap-
ters on fruit-growing, Coxo (1817) devotes nine to
cider, or 42 pages out of 253. John Taylor's single epis-
tle devoted to horticultural matters in the sixty and
more letters of his "Arator" is upon "Orchards," but it

is mostly a vehement plea for more cider. "Good cider,"
he says, "would be a national saving of wealth, by ex-
pelling foreign liquors; and of life, by expelling the
use of ardent spirits." In Virginia, in Taylor's day, ap-
ples were "the only species of orchards, at a distance

1085. The earliest American picture of Grape training (1806).

from cities, capable of producing sufficient profit and
comfort to become a considerable object to a farmer.
Distilling from fruit is precarious, troublesome, trifling

and out of his province. But the apple will furnish
some food for hogs, a luxury for his family in winter,
and a healthy liquor for himself and his laborers all the
year. Independent of any surplus of cider he may spare,
it is an object of solid profit and easy acquisition." As
early as 1647, twenty butts of cider were made in Vir-
ginia by one person, Richard Bennet. Paul Dudley
writes of a small town near Boston, containing about
forty families, which made nearly 3,000 barrels of cider
in tl'ie year 1721; and another New England town of 200
families, which supplied itself with "near ten Thousand
Barrels." Bartram's Cider Mill, as it exists at the pres-
ent day, is shown in Fig. 1087. It was not until well
into the present century that people seem to have es-

caped the European notion that fruit is to be drunk.
There are evidences that there have been, several

marked alternations of fervor and neglect in the plant-
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ing of apples since the first settlement of the country.
Early in the last century there appears to have been a

great abundance of the fruit; but in 1821 Thacher de-

clared that "it is a remarkable fact that the first

planters bequeathed to their posterity a greater number
of orchards, in proportion to their population, than are
now to be found in the old colony," and he attributes

the decline in orcharding largely to the encroachment
of the "poisonous liquor" of the later times. Under the
inspiration of Thacher, Coxe, Kenrick, Prince, Manning,
and the Downings, orchards were again planted, and we
are just now in another period of decline in the East,
following the decay of these plantations.

Apples were carried far into the frontiers by the In-

dians and probably also by the French missionaries, and
the "Indian apple orchards" are still known in many
localities even east of the Mississippi (see also, Apple-
seed, Johnny). At the opening of the century, the

Early Harvest, Newtown Pippin, Swaar, Spitzenberg,
Rhode Island Greening, Yellow Bellefleur, Rosbury
Russet, and other familiar apples of American origin

were widely disseminated and much esteemed. Apples
had begun to be planted by settlers in Ohio before 1800.

In 1817, Coxe could recommend a list of "one hundred
kinds of the most estimable apples cultivated in our
country;" and in 1825 "William Prince offered 116 varie-

ties for sale— at 37K cents per tree— of which 17 were
set aside— after the fashion of the time- as particularly

adapted to the making of cider. Of these 116 varieties,

61 were considered to be of American origin. In 1872,

Downing's list of apples which had been fruited and
described in America, had swelled to 1856 varieties, of

which 1099 were of known American origin. Of this

great inventory, probably not over a third were actually

in cultivation at any one time, and very many of them
are now lost. Yet the apple is still oxir most important
fruit, and 878 varieties were actually offered for sale by
the nurserymen of North America in 1892.

There has been a most noticeable tendency towards the

origination of varieties of apples in this country, and
the consequent exclusion of varieties of European ori-

gin. As early as 1760, cions of American varieties were
sent to England. Before the Revolution, apples were
exported. The origination of indigenous varieties was
of course, an accidental one, and was a necessary result

of the universal method of growing apple trees directly

from seeds, and top-grafting them in case they should
turn out profitless. A critical study of American Horti-
culture will show that all species of plants which have
been widely cultivated in this country have gradually

run into indigenous varieties, and the whole body of our
domesticated flora has undergone a progressive evohi-

tion and adaptation without our knowing it. By far the
greater number cf the apples of the older apple-growing
regions of the country are indigenous varieties, and the'

same process is now operating in the Northwest, where
the American seedlings of the Russian stock are prov-
ing to be more valuable than the original importations.

^i..
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1087. Bartram's cider mill, a relic of the last century.

It is said that the apples were placed in the circular groove
in the rock and cmshed by means of a weight rolling over
them. The juice ran out tlie gutter at the farther side and
was caught in a rock-hewn cistern.

Pears were amongst the earliest fruits introduced into
the New World, and the French, particularly, dissemi-
nated them far and wide along the waterways, as wit-
nessed by the patriarchal trees of the Detroit river and
portions of the Mississippi system. John Bartram's
Petre pear (Fig. 1080) is one of the patriarchs of the
last century, although the tree is not large. The first

book devoted exclusively to the pear was Field's, pub-
lished in 1859. The Japanese type of pears had been
brought into the country from two and perhaps three
separate introductions, early in the fifties, but they had
not gained sufficient prominence to attract Field's atten-

tion. From this oriental stock has come a race of prom-
ising hybrids with the common pear, represented chiefly

by the Kieffer, Le Oonte and Gar-
ber.

Peaches were early introduced
into the New World by various
colonists, and they thrived so well
that they soon became spontaneous

.

Nuttall found them naturalized in
the forests of Arkansas in 1819, and
the species now grows with all the
luxurious abandon of a native in

waste and forest lands from Georgia
and the Carolinas to the westward
of the Mississippi. There is prob-
ably no country in the world in

which peaches grow and bear so
freely as in the United States. The
old Spanish or Melocoton type is

now the most popular race of

peaches, giving rise to the Craw-
fords and their derivatives.

Of late years there has. been a
contraction of the original peach
areas, and many good people have
thought that the climate is grow-
ing uncongenial, but it is only the

natural result of the civilization of

the country and the change in

methods of Horticulture. Peaches
had never been an industry, but

1086. Dufour's picture of Grape training (1826). the orchards were planted here and

Patterned after the South-Em-opean fashion of employing mulberry trees for supports, there as very minor appendages to
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the general farming. For generations insect pests were
not common. There were no good marliets, and the

fruit sold as low as 25 cents a bushel from the wagon box.

In fact, it was grown more for the home supply than with

an idea of shipping it to market. Under such conditions,

it did not matter if half the crop was wormy, or if many
trees failed and died each year. Such facts often passed

almost unnoticed. The trees bore well, to be sure: but

the crop was not measured in baskets and accounted

for in dollars and cents, and under such conditions only

the most productive trees left their impress upon the

memory. The soils had not undergone such a long sys-

tem of robbery then as now. When the old orchards

wore out, there was no partistilar incentive to plant

more, for there was little money in them. Often the

young and energetic men had gone West, there to repeat

the history perhaps, and the old people did not care to

set orchards. And upon this contracting area, all the

borers and other pests which had been bred in the

many old orchards now concentrated their energies,

until they have left scarcely enough trees in some locali-

ties npon which to perpetuate their kind. A new coun-

try or a new industry is generally free of serious attacks

of those insects which follow the crop in older commu-
nities. But the foes come in unnoticed and for a time

spread unmolested, when finally, perhaps almost sud-

denly, their number becomes so great that they threaten

destruction, and the farmer looks on in amazement.

The orange is another tree which has thrived so well

in the new" country that the spontaneous thickets of

Florida, known to be descendants of early Spanish in-

troductions, are confidently believed by residents to be
indigenous to the soil.

The progress of the plum in America nearly equals

that of the grape in historic interest. The small, spon-

taneous plums, known as Damsons,
the offspring of introductions from
Europe, were early abundant in New
England. Plum culture has never
thrived far south of Mason and Dixon's
line or west of Lake Michigan, except,
of course, upon the Pacific coast and
pai-ts of the far southwestern country.
There are climatic limitations which
more or less restrict the area of plum
growing, and the leaf-blight fungus,
black-knot, and fruit-rot have added
to the perplexities. In this great in-

terior and southern area, various na-
tive plums, offshoots of several indig-
enous species, have now spread them-
selves, and they have already laid the
foundation of a new type of plum cul-

ture. The first of these novel plums
to receive a name was that which we
now know as the Miner, and the seed
from which it sprung was planted by
William Dodd, an ofScer under General
Jackson, in Knox county, Tennessee,
in 1814. The second of these native
plums to come into prominence, and
the one which really marks the popu-
larization of the fruit, is the Wild
Goose. Some time before 1850, a man
shot a wild goose near Columbia, Ten-
nessee, and where the carcass was
thrown this plum, Adonis-like, sprung
forth. It was introduced to the trade
about 1850, by the late J. S. Downer, of
Fairview, Kentucky. Over 200 named
varieties of these native plums are now
described, and some of them are widely
disseminated and deservedly popular.
In the South and on the plains, these
natives are a prominent horticultural
group. The complexity of the cultivate' plum flora is

now further increased by the introduction of the Japa-
nese or Chinese type, which first came in byway of Cali-
fornia in 1870. Finally, about 1880. the apricot plum,
or Pruniis Simonii, was introduced from China by way
of France; and the American plum industry, with no
less than ten specific types to draw upon, and which
represent the entire circuit of the northern hemisphere.

is now fairly launched upon an experimental career
whose promise lies with the coming century.

The grape of America is of two unlike types,— the
natives, which comprise all commercial outdoor varie-
ties in the interior and eastern states; and the vinifera
or Old World kinds, which are grown in California. The
native types have been developed within the century.
The oldest commercial variety is the Catawba, which
dates from 1802. The cosmopolitan variety, the Con-
cord, which first fruited in 1819. A full review of the
history is made in "Evolution of our Native Fruits."

There was no commercial strawberry culture in
America, worthy of the name, until the introduction of
the Hovey (Fig. 1088) late in the thirties. This and the
Boston Pine were seedlings of C. M. Hovey's, Cam-
bridge, Massachusetts. They first fruited in 1836 and
1837, and from them have descended most of the
garden strawberries of the present day. These were
seedlings of the old Pine type of strawberry, which is a

direct descendant of the wild strawberry of Chile. The
Wilson, or Wilson's Albany, which originated with John
Wilson, of Albany, New York, began to attract atten-

tion about 1856 or 1857, and it marked the beginning of
the modern epoch in American strawberry growing. In
the middle West, strawberry growing was given a great
impulse by Longworth and Warder.
Raspberries were grown in the last century, but they

were of the tender European species, of which the Ant-
werps were the common types. This type of raspberry
is now almost wholly superseded by the offspring of our
native red and black species, which first began to im-
press themselves upon cultivation about 1860.

The blackberry, an indigenous American fruit, first

commended itself to cultivation with the introduction of
the New Rochelle or Lawton, towards the close of the

1033

Mag:

The original picture of the Hovey Strawberry,

aziue of Horticulture, August, IStO. Original size.

fifties. The first named variety of blacKbery of which
we have any record was the Dorchester, which was ex-

hibited before the Massachusetts Horticultural Society
in 1841.

The dewberry, a peculiarly American fruit, first ap-
peared in cultivation early in the seventies in southern
Illinois under the name of the Bartel, which is a large
form of the common wild dewberry of that region. It
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was first brought to the attention of the public in 1875.

The following year the Lucretia, the most popular of
dewberries, was introduced into Ohio from West Vir-
ginia, where it had been found wild some years, before
by a Union soldier.

The history of the gooseberry in America recalls that

of the grape. It is a characteristic fruit of England and
the low countries, and it was early introduced into

America. But, like the European gi-apes, the gooseber-
ries were attacked by a fungous sickness which rendered

1089. The original picture of the Houghton Gooseberry.

From the Horticulturist for September, 1S68. Original size.

their cultivation precarious. An improved form of the
native species must be introduced, and this was accom-
plished by Abel Houghton, of Massachusetts, who, from
the seed of the wild berry, produced the variety which
now bears his name. This variety began to attract some
attention a little previous to 1850, although it was not
planted freely until several years later ( Fig. 1 089 ) . From
seed of the Hoiighton sprung the Downing, still the
most popular gooseberry in America, although Houghton
is still much grown from Philadelphia south; and our
gooseberry culture is, therefore, but two removes from
nature. With the advent of the Bordeaux mixture and its

related specifics, however, the English gooseberries are
again coming to the fore. Hybrids of the English and
American types, as in the Triumph or Columbia and the
Chautauqua, may be expected to become more popular
for home use and special markets, but the Americans
will probably remain in favor for general market pur-
poses.
The cranberry, most unique of American horticultural

products, was first cultivated, or rescued from mere wild
bogs, about 1810. Its cultivation began to attract atten-
tion about 1840, although the difficulties connected witli

the growing of a new crop did not begin to clear away

until about 1850. Cape Cod was the first cranberry-grow-
ing region, which was soon followed by New Jersey, and
later by Wisconsin and other regions. The varieties now
known are over a hundred, and the annual product from
tame bogs iu the United States is nearly 800,000 bushels.

The Nursery and Seed Business.— It is impossible
to fix a date for the beginning of the nursery business
in America. Trees were at first grown in small quanti-
ties as a mere adjunct to general farm operations.
Governor John Endicott, of the Massachusetts Colony,
was one of the best fruit growers of his time, and he
grew many trees. In 1014, he wrote to John Winthrop
as follows: "My children burnt mee at least 500 trees
this Spring by setting the ground on fire neere them ;"

and in 1648 he traded 500 apple trees, 3 years old, for
250 acres of land. The first nursery in Maine is thought
by Manning to have been that of Ephraim Goodale, at
Orrington, established early in the present century.
Other early nurserymen of Maine were the brothers
Benjamin and Charles Vaughan, Englishmen, who
settled at Hallowell in 1796. The first nursery in South
Carolina was established by John W^atson, formerly
gardener to Henry Laurens, before the Revolution. In
Massachusetts, there were several small nurserymen
towards the close of last century, amongst others, John
Kenrick, of Newtown, whose son William wrote the
"New American Orchardist," published in 1833, and
which passed through at least eight editions. The trees
were generally top-grafted or budded, sometimes in the
nursery and sometimes after removal to the orchard.
Deane writes in 1797, that "the fruit trees should be al-

lowed to grow to the height of 5 or 6 feet before they are
budded or grafted." Stocks were sometimes grafted at
the crown, and even root-grafting was known, although
it is generally said that this operation originated with
Thomas Andrew Knight, in 1811. It is probable, how-
ever, that the root-grafting of last century was only graft-
ing at the surface of the ground, and that it had little

similarity to the method now in vogue. One of the new
trees a hundred years ago was the Lombardy poplar. John
Kenrick had two acres devoted to it in 1797; and Deane
writes, in 1797, that "the Lombardy poplar begins to be
planted in this country. To what size they will arrive,
and how durable they will be in this country, time will
discover." He does not mention it in the first edition,
1790. The tree is said to have been introduced Into
America by William Hamilton, of Philadelphia, iu 1784,
although Mr. Meehan writes that he remembers trees
fifty years ago that seemed to be a century old.

Manning quotes a bill of sale of nursery stock in 1799,
showing that the price of fruit trees was 333^ cents
each. With relatively cheaper money and with much
better trees, we now buy for one-third this price.
Deane speaks of raising apple trees as follows : "The
way to propagate them is by sowing the pomace from
cydermills, digging, or hoeing it into the earth in au-
tumn. The young plants will be up in the following
spring ; and the next aiitumn, they should be trans-
planted from the seed bed into the nursery, in rows
from 2 to 3 feet apart and 1 foot in the rows, where the
ground has been fitted to receive them." Nothing is

said about grafting tlie trees in the nursery.
But the first independent nursery in the New World,

in the sense in which we now understand the term,
seems to have been that established by William Prince
at Flushing, Long Island, and which was continued
under four generations of the same family. The foun-
der was William Prince. The second Prince was also

William, the son, and author of the first professed
American treatise upon Horticulture, 1828. The third

generation was William Robert Prince. He was the
author of "A Treatise on the Vine" (1830), "The Pomo-
logical Manual" (1831), and "Manual of Roses " (1846).

In the first two he was aided by his father, the sec-

ond William. This William Robert Prince is the
one who first distinguished the types of the prairie

strawberry into the two species, Fragaria lUinoensls
and F. lowensis. Prom a large catalogue of William
Prince second, published in 1825— and which contains,

amongst other things, lists of 116 kinds of apples, 108

of pears, 54 of cherries, 50 of plums, 16 of apricots, 74

of peaches and 255 of geraniums— the following account
is taken of the founding of this interesting establish-
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ment: "The Linnsean (iarden was commenced about the

middle of the last century by William Prince, the father

of the present proprietor, at a time Avhen there were
few or no establishments of the kind in this country.

It originated from his rearing a few trees to ornament
his own grounds ; but finding, after the first efforts had
been attended with success, that he could devote a por-

tion of his lands more lucratively to their culti\ation

for sale than to other purposes, he commenced their cul-

ture more extensively, and shortly after published a

catalogue, which, at that early period, contained several

hundred species and varieties, and hence arose

the first extensive fruit collection in America."
The elder Prince died in 1802, "at an advanced
age."
Amongst the nurseries which were prominent

from IS'20 to 1830 were Bloodgood's, Wilson's,
Parmentier's, and Hogg's, near New York

;
Buel

and Wilson's, at Albany; Sinclair and Moore's,
at Baltimore. David T'homas, a man of great

character, and possessed of scientific attainments,

was the earliest horticulturist of central or west-

ern New York. His collection of fruits at Aurora,
upon Cayuga Lake, was begun about 1830. His
son, John J. Thomas, nurseryman and author of

the "American Fruit Culturist," which first ap-

peared in 1846, died at a ripe old age in 1895,

and in his removal the country lost one of its

most expert, systematic and conscientious pomol-
ogists. The nursery firm of Parsons & Co., on
Long Island, was founded in 1838, and is con-
tinuing. It was instrumental in distributing
great quantities of fruit and ornamental stock at

a formative time in American Horticulture, and
it was a pioneer in several commercial methods
of propagation of the more difficult ornamental
stock. It was the chief distributor of Japanese
plants in the early days. Between 1840 and 1850

arose the beginnings of that marvelous network of nur-
series, which, under the lead of EUwanger & Barry,
T. C. Maxwell & Brothers,W. & T. Smith, and others, has
spread the name of western New York throughout North
America. In 1857, Prosper J. Berckmans, who had then
been a resident of the United States seven years, re-

moved to Georgia, and laid the foundation of what is

now the best known nursery in the South.
The first American seed house, David Landreth's, in

Philadelphia; was established in 1784. The second was
John Mackejohn's, 1792; third, William Leeson, 1794;
fourth, Bernard M'Mahon, 1800, all of Philadelphia. In
1802, Grant Thorburn's was established in New York.
The first and last of these businesses still exist under
the family names. M'Mahon did a large business in ex-

porting seeds of native plants, and it was through his

work that many American plants came into cultivation

in Europe. His catalogue of seeds of American plants

in 1804, for the export trade, contained about 1,000 spe-

cies of trees, herbs and shrubs. He also announced at

ness and writing, had great influence on American
Horticulture in its formative period. As we have seen,

he distributed seeds of the Lewis and Clark expedition;

but Landreth is said to have shared these seeds, and
also those collected by Nuttall. Those were days of

the enthusiastic exportation of the seeds of American
plants.
The development of the seed trade is coincident with

the development of the postal service. Burnet Landreth
writes that "it was not until 1775 that the New York
city post office was first established, the mail passing
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1090. One of the earliest American greenhouses. 1764.

that time that he had " also for sale an extensive variety
of Asiatic, South Sea Islands, African and European
seeds of the most curious and rare kinds." "The prices
shall be moderate, and due allowance will be made to
those who buy to sell again." M'Mahon, through busi-

49

1091. Greenhouse front.

With glass lights and door of glass at the end, to be 7 feet high,
3.5 in length by 12 in breadth. Brick foundation U feet high, half a foot
of which to he underground.—Robert Squibb, Gardener's Calendar,
Charleston, S. C. 1827.

once every two weeks between New York and Boston.
In 1775, a through mail was established by Postmaster
Franklin between Boston and Savannah, the letters be-
ing carried by post riders, each man covering 25 miles.
Previous to that date, sixty days would frequently pass
without a mail from Virginia." Landreth estimates that
there are now uearlj^ two hundred seed firms in the
United States publisliing and distributing descriptive
seed catalogues.

Greenhouses. — The first glasshouse in North America
was probably that erected early in last century in Bos-
ton, by Andrew Faneuil, who died in 1737. This passed
to his nephew, Peter Faneuil, who built Faneuil Hall.
The greenhouse which is commonly considered to be the
first one built in the country was erected in 1764 in New
York, for James Beekman. A picture of this, from
Taft's" Greenhouse Construction," is shown in Fig. 1090.

Glasshouses were fully described in 1804 by Gardiner
and Hepburn, and in 1806 by M'Mahon, but these authors
do not state to what extent such structures existed in
America. In Doctor Hosack's botanic garden, 1801, ex-
tensive glasshouses were erected. Compare Figs. 980,
987. Fig. 1091 shows one of the earliest American pic-

tures of a greenhouse. It is copied, full size, from
Squibb's "Gardener's Calendar," Charleston, S. C, 1827.

Fig. 1092 shows the first greenhouse in Chicago, as illus-

trated in "American Florist." Note the small panes, and
the sash construction. This was built in 1835 or 1836.

With these pictures should be compared the modern
greenhouses as shown in Fig. 1093; also in the pictures
in the articles on Greenhouse.
These early houses were heated by flues or ferment-

ing substances. The use of steam in closed circuits

began in England about 1820. Hot-water circulation
seems to have been a later invention, although it drove
out steam heating, until the latter began to regain its

supremacy in this country twenty or twenty-five years
ago. The "New England Farmer " for June 1, 1831, con-
tains a description of hot-water heating for hothouses, a
matter which was then considered to be a great novelty.

Most of the early houses had very little, if any, glass

in the roof, and the sides were high. It was once a
fashion to build living rooms over the house, so that the
roof would not freeze. In the "modern " construction of

the greenhouse of M'Mahon's day, 1800, he advised
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that "one-third of the front side of the roof, for the
whole length of the house, be formed of glass-work,

"

and in order that the tall, perpendicular sides of the
house should have as "much glass as possible," he said
that "the piers between the sashes are commonly made
of good timber, from 6 to 8 or 10 inches thicli, according

1092. First greenhouse in Chicago (1835 or 1836).

to their height." "The width of the windows for the
glass sashes maybe 5 or 6 feet; * * * the bottom
saslies must reach within a foot or 18 inches of the floor

of the house and their top reach within 8 or 10 inches of
the ceiling. The panes in the roof should be (i inches
by 4, this size "being not only the strongest, but by
much the cheapest, and they should lap over each other
aboiit half an inch." But the sides or "front lights must
be made with large panes of glass." Many or most of

the early plant-houses had removeable tops, made of
sash. On the change from the old to the new ideas,

Alfred Henderson writes as follows: "The first pub-
lished advocacy of the fixed-roof system was made by
Mr. Peter B. Mead, in the "New York Horticulturist,'

in 1857. Before that, all greenhouse structures for com-
mercial purposes were formed of portable sashes, and
nearly all were constructed as 'lean-to's,' with high
back walls, and none were connected. All were separate
and detached, l^eing placed at all angles, without plan
or system. Then, too, the heating was nearly all done
by horizontal smoke-flues, or maniire fermenting, al-

tliough there was a crude attempt at heating by hot
water by some private individuals as early as 1833.

The first use of heating by hot water on anything like a
large scale, however,was in 1839,when Hitchings & Co.,
of this city, heated a large conservatory for Mr. William
Niblo, of New York; and yet for nearly twenty years
after this time heating by hot water was almost exclu-
sively confined to greenhouses and graperies on private
places, as few professional florists in those days could
afford to indulge in such luxuries. All this is changed
now. The use of steam, hot water under pressure, and
the gravity system of hot-water heating are almost uni-
versally in operation, fhe hot-air flue having been rele-

gated to the past. The best evidence of progress is in
the fact that the florist has not waited for the trades-
man, but has brought about these improvements him-
self."

Much attention was early given to the slope of the
roof, in order that the greatest amount of sunlight might
be obtained. Early in this century the curvilinear roof
came into use, as the various angles which it presents
to the sun were supposed to catch the maximum number
of the incident rays. The sides of the house remained
high, for the most part, until near the middle of this
century. All this shows that the early glasshouse was
modeled after the dwelling or other buildings, and that
it had not developed into a structure in which plants
were grown for commercial purposes.
The modern commercial forcing-house, with direct

roof. low sides, and heated by steam or hot water in
closed circuits, is mostly a development of the last thirty
years. Its forerunner was the pi'opagating-pit of the
nurseryman. If anytliing is lost in sunlight by adopting
a simple roof, the loss is more than compensated by the
lighter framework and larger glass. In the forcing-
house, all architectural ambition is sacrificed to the one
desire to create a commercial garden in the frosty
months.

Lettuce, cucumbers, tomatoes, carnations, violets,

and various other plants are now grown as crops under
glass roofs, whilst a generation ago they were generally
not forced at all for market or were grown mostly under
frames. With the simplifying and cheapening of the

glasshouse, amateur flower and vegetable growing has
acquired a new impetus, and the business of the retail
florist has grown amazingly in the recent years.
Some idea of the increase of the demand for plants

may be obtained from the sale of flower pots. A. H.
Hews, of Cambridge, Massachusetts, whose ancestors
began the manufacture of pots before 176.5, reports that
for a period of twenty-two years, from 1788 to 1810 the
accounts of the sales of pots "cover about as many pages
as we now often use in one day; and the amount in
dollars and cents does not compare with single sales of
the year 1894." He also compared the sales for 1809 and
1894 and "found the increase as ten to one; or, in round
numbers, 700,000 flower pots in the former year and
7,000,000 in the latter; and if the same factory can in
1920, twenty-flve years later, produce and sell 70,000,-
000, we shall verily be living in a land of flowers."
One of the earliest greenhouse builders was Frederic

A. Lord, who built his first houses, according to Taft,
in Buffalo in 1855, and who, in 1872, entered into part-
nership with W. A. Burnham, at Irvington, on the Hud-
son. In very recent years a new impetus has been given
to glasshouse building and work by the establishment of
the agricultural experiment stations and the extension
of horticultural teaching in the colleges.

Horticulture in California. — California Horticul-
ture is in the main patterned after the South-European
types, and to this extent it originated from Spanish-
Mexican sources. The Horticulture of California's high
mountain valleys approximates more closely to that of
colder regions, while the Horticulture of the Pacific
slope, north of California, becomes more and more dif-

ferent from the South-European types, but still has
many characteristics of its own separating it sharply
from that of the Atlantic slope. The first horticultural
experiments in California were at the missions of the
Peninsula (Baja or Lower California),where 22 missions
were founded between 1G97 and 1797. Here the Mission
Fathers introduced the date palm; also oranges, lemons,
limes, pineapples, bananas, olives, figs, pomegranates,
peaches, quinces, plums, apples, pears and grapes.
They shipped to Monterey and the northern missions
large quantities of dried figs, grapes, dates and peaches.
The Upper California missions received seeds, cions,
etc., from those of Lower California, as well as from
Mexico. The first of these missions was established in
1769 at San Diego by the Franciscans, under the leader-
ship of Father Junipero Serra, whose name visitors to

1093. Interior of a modern commercial greenhouse-
Carnations.

the California State Building at the World's Pair will

recall in connection with the great date palm from the
Mission Valley of San Diego. This palm was raised
from seed which Junipero Serra planted about 1770.

Twentj'-one missions were founded by the Franciscans,
the last one in 1823, and at all but one or two of them
there were important collections of the fruits of south;
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ern Europe— olives, figs, oranges, lemons, pomegranates,
wine grapes, and also apples, pears and peaches. Early
in this century the mission of San Gabriel bad over 2,000
fruit trees, and others had more than a thousand. Fig.
1094 shows the yard of San Juan Capistrano Mission, as
it existed in 1889. There are also some traces in Califor-
nia of the fruits of the few early Russian settlements.
With the American occupation and the immigration
from the East, came the eastern American types of
fruits, and the state is now the seat of a wonderfully
varied fruit culture, although the small fruits have not
yet attained that prominence
which they enjoy in older
countries.

Details of the early Cali-
fornian Horticulture are
given for this occasion by
Charles Howard Shinn. The
first official horticultural re-

ports from Califoi*nia ap-
peared in the second part of
the United States Patent
Office Report for 1851. In
this report, Mr. A. Williams,
of San Francisco, presented
statistics from the Horner
Ranch, near the Mission San
Jose, Alanieda county, where
800 acres were planted in

vegetables and the crop of
1851 sold for upwards of
$200,000. The crop of pota-
toes, onions, beets, turnips
and tomatoes was 134,200
bushels. The same report
noted an onion weighing 21
pounds, and at the Fair of
1853 the committee on vege-
tables reported a "white flat

turnip" weighing 33 pounds,
a squash that weighed 121

pounds, and a tomato weigh-
ing 5K pounds. Thus early
California began to boast of 1094.

the mammoth productions of
her soil. The first official

report printed in California appeared in a document is-

sued by the Secretary of State for 1852. The capital then
employed in "fruits and orchards " was given at $366,910.
The market-garden interests were surprisingly large;
among single items were "460,000 pumpkins, worth
$46,000;" upwards of 5,000,000 pounds of onions, "worth
$186,000;" 30,000 bushels of beans, "worth $72,000."

Santa Barbara county reported "1,370 barrels of olives,

worth $27,500." Horticultural statistics are continued
in the reports of the state Surveyor General. In Decem-
ber, 1853, the State Agricultural Society of California
was organized, after a successful exhibition in San
Francisco, where almonds, figs, olives, walnuts, and
many other fruits, as well as vegetables and flowers,
were shown. Fairs were held in 1854 and 1855, but were
not officially reported. The state began to publish the
proceedings of the agricultural society in 1858, when its

membership was 856, and annual reports have continued
till the present time. The California Horticultural So
ciety was organized April 5, 1881; in 1883, the State
Board of Horticulture was established. Reports of
these bodies and of the state fruit-growers' conventions
have appeared annually or biennially since 1882. The
State Viticultural Commission was organized in 1881,
and its reports continued until 1894. Upwards of one
hundred octavo volumes represent the of&cial output of
California since 1858 in lines of Horticulture, including,
of course, the California Experiment Station reports.

Among the special California horticultural literature,

are the following: "California Fruits," E. J. Wickson,
first edition, 1889; second edition, 1891; third edition,

1900. So many changes and additions have occurred in
this book that all three editions will be found very use-
ful in libraries. " California Vegetables." E. J. Wickson,
1897. The only book on this subject that has yet ap-
peared f 1900 ) . " Gardening in California," Wra. S.

Lyon, Los Angeles, 1897. This is a small volume of 15G

pages. ' "Olive Growing," Pohndorff, San Francisco,
1884. "Olive Culture," A. Flaraant. San Francisco, 1887.
"The Olive," Arthur T. Marvin, San Francisco, 1888.
"The Raisin Industry," Gustav Eisen, San Francisco,
1890. "The Wine Press and Cellar," E. H. Rixford, San
Francisco, 1883. "Grape Culture, a Handbook for Cali-
fornia," T.Hart Hyatt, San Francisco, 1876. "Orange
Culture in California," Thomas A. Garey, San Francisco,
1882. Contains appendix on grape culture, by L. J.
Rose. "Orange Culture," W. A. Spalding, Los Angeles,
Calif. "The California Farmer," established in January,

One of the early California Missions, which were the early promoters of Horti-
culture on the w^estern coast— San Juan Capistrano.

1854, and maintaining a spasmodic existence for a num-
ber of years, printed the first pomological and horti-

cultural reports of committees, etc. "The Rural Press"
was established in 1871, in San Francisco, and still con-
tinues. "The Rural Californian," of Los Angeles, still

in existence, was established in 1877. "The California
Fruit-Grower," commenced in 1888, and still survives
(1900). "The California Florist," first issued in Santa
Barbara, then in San Francisco, began in May, 1888, and
stopped in April, 1889. "The California Criltivator," of
Los Angeles, established in 1884, still published. "The
Pacific Tree and Vine," of SanJos^, established in 1882,
still published.

California is now a horticultural wonderland; but its

illimitable plantations are depressing to the man of
small means and non-commercial ambitions, or to those
who would grow for the discriminating personal market.
Difficult climates develop the highest type of the ama-
teur.

Periodicals.—Whilst the periodicals of any subject
are supposed to chronicle all the fleeting events of the
days and years, and to embalm them for future genera-
tions, it is the most difficult thing to remember and re-

cord the journals themselves. Many horticultural jour-
nals have lived and died in this country without having
attracted the attention of a single library or collector of
books. They germinated in the rich soil of expectation,
bloomed in the dewy morning of enthusiasm, and col-

lapsed when the sun rose. It is probably no exaggera-'
tion to say that 500 horticultural journals have" been
started in North America. There are about 40 in the
flesh at the present moment. The "Massachusetts Agri-
cultural Repository" was started in 1793, and this was
the first agricultural journal in the country, but it was
as late as 1821 that a horticultural department was
added to it. The first journal to devote any important
extent of its space to horticultural matters was the
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"New England Farmer," "which was established in Bos-
ton in 1822, and which was one of the chief instruments
in the organization of the Massachusetts Horticultural
Society. Its first editor was Thomas G. Fessenden, au-
thor of the "New American Gardener," a book which ap-
peared in 1828, and passed through at least six editions.

The "Horticultural Register and Gardener's Magazine,"
established in Boston in 1835, and edited by Fessenden
and Joseph Breck, and "Hovey's Magazine," were prob-
ably the first distinct Horticultural periodicals. The
former, although a magazine of more than ordinary
merit, did not persist long. The latter was founded by
C. M. Hovey and P. B. Hovey, Jr., and was called the
"American Gardener's Magazine and Register of Useful
Discoveries and Improvements in Horticultural and
Rural Affairs," a journal which, in the third volume, be-
came the "Magazine of Horticulture," and which en-
joyed an uninterrupted existence until 1868, thus cover-
ing a third of a century of the most critical and inter-

esting period in American Horticulture.

The nest important journalistic venture was A. J.

Downing's "Horticulturist," begun in 1846, and con-
tinued under many changes and vicissitudes for some
thirty years, and still represented, in line of descent, by
"American Gardening." It has been published in Al-
bany, Rochester, Philadelphia and New York. The first

seven volumes were edited by A. J. Downing; the
eighth and ninth by Patrick Barry; the tenth by Barry
and J. J. Smith ; the eleventh to fourteenth by J. J.

Smith; fifteenth and sixteenth, by Peter B. Mead; sev-
enteenth and eighteenth, by Mead and G. E. Woodward.
Later it was continued by Henry T. Williams, in New
York, until the close of 1875, when the "Horticulturist"
was united with the "Gardeners' Monthly," of Philadel-
phia. This latter magazine started January 1, 1859, as a
quarto, but became an octavo with its second volume.
It continued until the close of 1887, when upon the
death of its publisher, Charles Marot, it passed into the
hands of "American Garden," New York. It had a long
and useful career under the editorial management of
one of the most accomplished and conscientious of
American horticulturists, Thomas Meehan, whom all

the younger generation has learned to love. The
"American Garden," itself was a continuation of the
"Ladies' Floral Cabinet." In November, 1891, "Ameri-
can Garden" absorbed "Popular Gardening," which was
established at Buffalo in October, 1885, and the com-
bined journals became known as "American Gardening."
With the issue of September, 1893, the journal passed
into the hands of the present owners, and the magazine
type of American Horticulture ceased to exist. The
"Philadelphia Florist" completed its first volume in
1852-3. The subsequent volumes (at least three) were
known as the "Florist and Horticultural Journal." It

was a very creditable monthly magazine, with colored
plates. An early journal in the new West was Hooper
and Elliott's "Western Parmer and Gardener," Cincin-
nati, Sept., 1839-1845, with plates colored by hand.
The first pomological journal was probably Hoffy's

"Orchardist's Companion," a quarterly, established in
Philadelphia in 1841, and edited by Dr. Binckl^. It was
a pretentious qnarto, with colored plates, of which only
one volume was issued. This was followed in 1860 by
the "North American Pomologist" by Dr. Brinckl^, an
abler publication than the other. Other early horti-
cultural periodicals were "Western Horticultural Re-
view," Cincinnati, 1851 to 1853, edited by John A. War-
der; "American Journal of Horticulture," later known
as "Tilton's Journal of Horticulture," Boston, 1867 to
1871 (9 vols.), edited in its last three years by the
younger Robert Manning; "Western Pomologist," Des
Moines, Iowa, and Leavenworth, Kansas, 1870 to 1872,
by Mark Miller, Dr. J. Stayman, and others. The first

attempt to establish a weekly, after the pattern of the
great English journals, was "Garden and Forest," which
appeared in New York in 1888, under the management
of Professor Charles S. Sargent, of Harvard LTniversity.
Unfortunately, this fine journal came to an end with 1897.
It stands as the highest type of American horticultural
journalism. Probably the first journal devoted to any
particular fruit or plant was Husmann's "Grape Cul-
turist," St. Louis, 1869 to 1871.

On the Pacific coast, the earliest distinct horticultural

periodical was the "California Culturist," the first num-
ber of which appeared in January, 1859. "This ran through
four volumes, and it records the marvels of the first

era of modern fniit-growing upon the Pacific slope. The
"California Horticulturist" was established in 1871, and
ran through 10 yearly volumes, when, in 1880, it was
merged into the "Pacific Rural Press," which is still

in active existence. The current periodical literature
calls for no comment here, except to remark that po-
mology—the one distinctive feature of American Horti-
culture—has no journal devoted to its interests.

America has never been favored with horticultural
annuals to the extent to which England and other coun-
tries have. The first attempt of the kind seems to have
been Woodward's "Record of Horticulture," edited by
A. S. Fuller, which appeared in 1866 and 1867. The next
venture was the " American Horticulttural Annual,"New
York, for the years 1868, 1869 and 1870, under the gen-
eral editorial care of Dr. George Thurber. The attempt
was not made again until the present writer established
"Annals of Horticulture," in 1889, and which was issued
for five year?, the last volume containing an account of
the Horticulture of the Columbian Exposition.

Horticultural Societies. — The year 1785 saw the
establishment of two agricultural societies, the Phila-
delphia Society for Promoting Agriculture, and the Agri-
cultural Society of South Carolina. These were followed
in 1792 by the organization of the Massachusetts Society
for Promoting Agriculture. It was not until 1818, how-
ever, that the first horticultural organization came into
existence, the New York Horticultural Society, now,
unhappily, extinct. It expired about 1837. The second,
organi.zed in 1827, was the Pennsylvania Horticultural
Society, which is still in vigorous existence. The third,

according to Manning, was the Domestic Horticultural
Society, organized at Geneva, New York, in 1828, and
which was the forerunner of the Western New York
Horticultural Society, the latter having continued for
40 years, and which now enjoys the most energetic and
influential membership of any similar society in the
Union. The next organization was the Albany Horticul-
tural Society, established in 1829, but which expired
long ago. In 1829, also, the Massachusetts Horticultural
Society was organized, an association which, in the
character of the men who have been members of it

and in the service which it has rendered to the advance-
ment of rural taste, stands without a rival in the country.
The American Pomological Society was organized in

1850, through a union of the North American Pomo-
logical Convention and the American Congress of Fruit-
Growers, both of which were established in 1848. The
Congress of Fruit-Growers was a meeting held in New
York on the 10th of October, 1848, at the call of the
Massachusetts, Philadelphia, New Jersey and New
Haven Horticultural Societies and the Board of Agri-
culture of the American Institute of the City of New
York. The Pomological Convention held its first meet-
ing on the 1st of September in Buffalo. The American
Pomological Society is undoubtedly the strongest or-

ganization of pomologists in the world. A. J. Downing
wrote in 1852, that "within the last ten years the taste

for horticultural pursuits has astonishingly increased
in the United States. There are, at the present mo-
ment, at least twelve societies in different parts of the
LTnion devoted to the improvement of gardening, and
to the dissemination of information on the subject."
At the present time there are over 500 such societies,

and the average attendance at the meetings cannot be
less, in the aggregate, than 15,000. From a careful esti-

mate which I made in 1891, I concluded that the aggre-
gate attendance for that year at the national, state, pro-
vincial and district societies "probably exceeded 5,000."

There are now at least ten national societies devoted to

Horticulture or some branch of it. The most gratifying
feature of this movement towards organization, how-
ever, is the establishment of great numbers of local

societies, florists' clubs, and the like, which sustain the
interest in horticultural pursuits and foster pride in

the personal suri-oundings of the members. All this

great body of societies is proof enough that there is a
rapidly expanding and abiding love of Horticulture in

America, and that it must increase with the increasing
amelioration of the country.
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Experiment Stations
AND Colleges. — Closely
associated with the aims of
the societies in the general
extension of education, are
the experiment stations and
agricultural colleges. These
institutions are the result of
agitations in the agricultural
societies. These agitations
began over one hundred
years ago. Most of the ex-
periment stations are
founded upon the Federal
law known as the Hatch Act,
which received the Presi-
dent's signature March 2,

1887. There are now 55 ex-
periment stations in the
United States. There are a
dozen scientific bureaus and
divisions connected with the
Department of Agriculture
at Washington, three of
which directly concern the
horticulturist: Divisions of
Pomology, Vegetable Path-
ology and Entomology, and
to these might be added the
Division of Gardens and
Grounds. The work of all

these stations and of the
agricultural bureaus and di-

visions is condensed and
epitomized in the "Experiment

1095, A modern commercial apple orchard, in clean tillage.

Station Record," a
monthly publication of the Department of Agriculture.
The writings and teachings of the horticulturists in

the colleges and e.xperiment stations will, in time, bring
our horticultural activities into proper relationships and
perspective. These men will arrive in time at judicial
conclusions on the disputed points. It is only those
persons who have some taste and leisure for study and
reflection who can do this. Persons who are intensely
absorbed in one commercial pursuit usually exalt that
pursuit out of all proportion to its relative importance.

Commercial Transportation.—The rise of the great
commercial movement in horticultural products may be
said to have taken place since the civil war. The first

important invention to usher in this era, aside from im-
provements in transportation, was that of canning per-
ishable commodities. The method originated with a
Frenchman in 1795, but it first became an assured and
recognized success in this country. The inauguration
of the process dates from 1825, when President Monroe
signed patents to Thomas Kensett and Ezra Daggett, to

protect them in an improvement in the art of preserv-
ing. Kensett appears to have canned various i^roducts
somewhat extensively as early as 1819. At the present
time, the United States outstrips other countries in the
variety and extent of its canned goods. Over 20,000
factories in North America now employ towards a mil-
lion hands, directly or indirectly, during the canning
season. For a sketch of the development of the can-
ning industry, see an article by Edward S. Judge in
"One Hundred Years of American Commerce."
Drying fruit for market by fire heat began to attain

some prominence about 1860, but the advent of the
Alden drier about 1870, and the Williams and others at
about the same time, brought in the modern "evapo-
rated" product, which is now an inseparable adjunct
of the fruit trade. In the East, the most important re-
gion of evaporating establishmenis is western New
York, particularly Wayne county, although California
far excels other areas in the output of similar pro-
duets.
The exportation of fruit has lately assumed large

proportions. The first record known to the writer of the
shipping of fruit across the ocean occurs in the corre-
spondence of John Bartram, from which it appears that
as early as 1773 apples were shipped to England in
"great quantities." In 1821, 68,64.3 bushels of apples
were exported. The modern apple export trade is

generally said to have begun with the shipment of five

barrels from Boston to Glasgow in 1845 under the au-
spices of one Buchanan, a Scotchman. The first heavy
exportations were made about 1880. In the season of
1880-81 the total shipment of apples from North America
to Europe was 1,328,806 barrels. The subsequent heavy
years of the earlier period were as follows: 1888-89,
1,407,409 barrels; 1891-92, 1,450,336 barrels; 1892-93,
1,203,538 barrels; 1894-5, 1,438,155 barrels. California
green fruits were first shipped to Europe in 1891, but
the first public shipments were made the following
year. Fresh grapes from the East were first shipped in
1892 from Chautauqua county. New York. Florida first

shipped oranges to Europe in the fall of 1892, and Cali-
fornia early in 1893. The cranberry was first put upon
the European market in 1893. The first shipment of
fresh peaches across the ocean from the East appears to
have been made in 1893, wlien a consignment of Dela-
ware peaches was made to Ambassador Bayard at Lon-
don, but the attempt was only partially successful. The
Canadians have recently made careful experiments with
transatlantic shipments. The annual value of fruit ex-
ports from the United States (including cider, vinegar,
canned and preserved fruits, nuts, and all green fruits)
is about five million dollars' worth. The largest sinarle

item in this ae:gregate is fresh apples, comprising one
and one-third million dollars' worth.
Unfortunately, there are no statistics of American

Horticulture. Various horticultural inquiries were in-
cluded in the schedules of the Eleventh Census (1890);
only a few bulletins of summaries were published. The
American Cranberry Society makes a yearly summary
of the output, by means of correspondence amongst its

members. The apple exporters have records of the
transatlantic apple trade. 'The Treasury Department pub-
lishes summary statistics of imports and exports. But
beyond this, there is little statistical measure of our
horticultural wealth, except figures which are gathered
now and then for special areas from transportation com-
panies. The Twelfth Census is giving attention to the
matter.

A summary history of the fruit trade was written by
John W. Nix for Depew's "One Hundred Years of
American Commerce," 1895. "One hundred years ago
the fruit merchant, as such, did not exist in this coun-
try. Some of the larger importers occasionally received,
among the other articles of an assorted Mediterranean
cargo, a few half casks of dried prunes, currants, rai-

sins, or grapes, but beyond these even the luxurious
did not aspire. It was some years before everi so sim-
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pie a custom as selling native fruit brought to town in

season by the neighboring farmer became at all general
with the old New York grocers." The first bananas were
imported into the United States in 1804, but "it was not
until 1830 and later that the importation o" foreign fruit

was considered seriously." "In 1832 there arrived at

New York by sailing siiip the first cargo of oranges
from Sicily. Lemons followed almost immediately, and
the Mediterranean fruit trade became a recognized in-

terest from that time." The fruits came to be sold
largely by auction. About 18C5 the wholesale commis-
sion business had "come to be a generally recognized
feature of the fruit trade, many of the Italian growers
* * consigningtheir fruit directly to American firms."
"About 1880, the third and last change in the methods
governing the Italian fruit trade began with the estab-
lishment here of representatives of several of the large
Italian houses." "Prior to the civil war and for several
years afterward, the small fruits of New York, New
Jersey, Long Island and Delaware were the only com-
petitors of the foreign fruit. * * * Such was the
condition'of affairs in 1867, when the first consignment
of green fruit from California was shipped by express
to New York."

L. O. Thayer, editor of "Cold Storage," New York,
estimates that there are in the United States (in 1900)
920 cold stores, excluding 300 used exclusively for meat.
Of this 920 he says that 700 are fitted for the storing of
fruits, produce, eggs, butter, etc. The capacity of these
700 is something like 35,000,000 cubic feet, or a yearly
capacity of 980,000,000 pounds. He also says that there
are about 220,000 refrigerator cars in use in this coun-
try; of this number about 50,000 are used for transpor-
tation of perishable products and the remainder for
meats. Almost every cold store works to its fullest ca-

pacity at least nine months of the year. In Canada
there are 40 cold stores, about 30 of them being fitted

for butter, eggs and produce. Their capacity is about
200,000 cubic feet.

Conclusion. — The one most significant thing in
American Horticulture is the fact that it is American.
Ideals, methods, varieties, implements, are unique.
Even the species of plants which we cultivate are often
peculiar to ourselves. This is particularly true in the
fruits, for the native wild species have given us our
grapes, raspberries, blackberries, dewberries, mulber-
ries, cranberries, some gooseberries, many plums, some
apples, and various minor fruits. In other esculents, it

has given us the pumpkins and squashes, Indian corn,
beans and Jerusalem artichokes. Our native fiora has
enriched the flower gardens of our own country and of
the world. An inquiry made in 1891 showed that 2,416
species of the United States and Canada had been intro-

duced to cultivation. In that year, 1,929 of these species
were actually in the trade, and 1,500 had been introduced
into England. Even when the species are of Old World
origin, the varieties are American in most of those
types which have been long cultivated here. Very few
Old World apples and peaches are popular in North
America, and the number in pears, plums and other
fruits is constantly decreasing. The American carnation
is already of a different type from the European. One of
the strongly American features of our Horticulture is

the great proportionate development of the cut-flower
industry; but the last few years have seen a relative
increase of pot-plant and decorative-plant demands.
These divergencies are likely to increase rather than
di-minish. Tlae tendencies which differentiate our Horti-
culture from that of the Old World will also differentiate
the Horticulture of each geographical area of our own
country, thereby giving each area the varieties and the
methods which are best adapted to it.

The second most significant thing in our Horticulture
is its strong commercial trend. This is particularly
true of fruit-growing and cut-flower-growing, which
have developed on a large-area basis (Figs. 1093, 1095).
The first horticultural interest in this country was the
amateur or home-garden type. That type is not dead,
and it will not die so long as hearts bum for the out-
of-doors and souls long for beauty and for the solace
of nearness to nature. Amateur or personal Horticul-
ture is increasing with great rapidity. It is a part of
the ripening of the home life and the acquiring of

leisure. Personal gardening is intellectual employment.
The amateurs are the chief buyers of horticultural
books. Yet, for all this, the prevailing note in American
Horticulture is commercialism, and this note is the
stronger the farther one goes from the Atlantic sea-
board. Both types of Horticulture will increase. They
are not incompatible, but complementary. Both are
necessary to the greatest public weal. The commercial
type will always be the aspiration of the comparatively
few: it is coming more and more to be a profession.
The personal or amateur type will be increasingly the
hope of the many, for every person who has a home
wants a garden.
Another important feature of our Horticulture is its

living literature. Persons may care nothing for books;
yet the literature of any subject is the measure of its

ideals. Persons may say that the books are theoretical
and beyond them; yet good* books are always beyond,
else they are not good. There is no use for literature if

it does not inspire and point to better things. We meas-
ure the aspirations of any time by its writings. Whether
the fact be recognized or not, the literature of our Hor-
ticulture is an underlying force which slowly dominates
the thoughts and ideals of men. A book is a powerful
teacher. It states its propositions, and is silent; and
in the silence its lessons sink into tlie fiber of the mind.
More than 600 books have enriched American Horticul-
ture. Many of them have beenpoor, but even these may
have challenged controversy and have done good. The
early books were largely empirical and dogmatic.
Downing, for example, in 1845, says that tillage makes
better orchards, and he cites cases; but he does not
give reasons. He does not mention nitrogen, potash,
soil moisture, chemical activities. He does not even
mention plant-food in connection with tillage. The hori-

zon has widened since then. Men do not take up things
actively until they know the reasons. The poor farmer,
not knowing reasons for anything, has no inspiration
and goes fishing. Thirty years ago. Colonel Waring was
the apostle of deep-plowing; yet one should plow neither
deep nor shallow until he knows why. Our literature
has been singularly devoid of principles and analysis.
The great writer is he who catches the significant move-
ments and ideas of his time and portrays them to inspire
his reader. Henderson first caught the rising commercial
spiint of our vegetable gardening; his "Gardening for
Profit " is the greatest American vegetable gardening
book, even if somewhat out of date as a book of practice.

The book of principles is now needed by the vegetable-
gardener. American pomology has several strong names
amongst its writers. Most of these writers have sacri-

ficed fundamental things to varieties. The first sustained
effort to write on fruit-growing from the point of view
of underlying principles was by Charles R. Baker, who
in 1866 published his "Practical and Scientific Fruit Cul-
ture." But the time was apparently not yet ready for a
book of this kind,.and much of the discussion lacked
vital connection with the orchard. The book was too sug-
gestive of the study and the compiler. Coxe, Kenrick,
Manning, Downing, Thomas, Warder, Barry, Fuller,

are significant names in American pomological litera-

ture. In floriculture there have been many excellent
treatises, but there is not a single great or comprehen-
sive book. In recent years, the making of horticultural
literature is passing more and more from the working
horticulturist to the specially trained student and
writer.
The great development of American Horticulture, as

compared with European standards, has been in fruit-

growing and its accessory manufactures, and cut-flow-

ers. Its landscape planting is also a strong feature, and
is increasing rapidly. Its cemetery planting is probably
the best in the world. In America, also, the development
of agricultural tools and appliances, and of spraying for

insects and diseases, have reached their highest de-

velopment. Other characteristic features of our Horti-
culture are its youth, and the vigor with which its scope
is enlarging. l. H. B.

HOSACKIfi. (David Hosack, professor of botany and
medicine inNewYork ; author of Hortus Elginensis, 1811

;

died 1835). Legnminosw. Herbaceous plants, of which
3 species were once advertised by collectors of north-
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west American plants. The genus contains about 30 spe-
cies, all American and almost wholly confined to the Pa-
ciflc slope. Herbs or rarely subshrubs : Ivs. pinnate, with
2 to many Ifts.: stipules minute and gland-like, rarely

searious or leafy; fls. yellow or reddish, in axillary um-
bels which are peduncled or not. The genus is closely
related to Lotus, but the calyx teeth are shorter than
the tube: keel obtuse: Ivs. usually with numerous Ifts.,

none of which are like stipules, while Lotus has calyx
lobes usually longer than the tube, a rostrate keel and
5 or 4 Ifts., of which 2 or 1 are stipule-like.

The 2 species iirst mentioned belong to a section in
which the pods are shortly acute, linear, many-seeded,
straight, glabrous : fls. and fr. not reflexed : peduncles
long. The third species belongs to a section in which
the pods are long-attenuate upwards, incurved, pubes-
cent : peduncles short or none: fls. and fr. reflexed.

Monogr. by Watson in Bot. Calif. 1:133.

crassifdlia, Benth. Stout, 2-3 ft. high, nearly gla-

brous : Ifts. 9-15, thickish : stipules searious, small:
bract below the umbel : calyx teeth short : pod thick

:

fls. greenish yellow or purplish. B.R. 23:1977.

bicolor, Dougl. Glabrous; Ifts. 5-9: stipules searious,
small: bract usually none or .small: calyx teeth half as
long as the tube : pod slender : fls. yellow, the wings
often white. B.M. 2913.

decumbens, Benth. Silky or woolly, with appressed
hairs: stems ascending, 1 ft. or more long: stems her-
baceous: Ifts. 5-7: umbels less dense; stipules gland-
like: pods pubescent. yif^ jj^

HOTBEDS. These are low glass structures that are
generally heated by fermenting vegetable substances,
such as stable manure, although fire heat is occasionally
applied, steam, hot water and flues being used. Their
usual place is some spot sloping to the south, where
they are protected by buildings, evergreen screens or
board fences, fromthenorth and west winds (Fig. 1096).

The frames are made either of plank or boards and may
be portable, or built in place, the former being taken
down and packed away except when needed. A tight
board fence 6 feet high, as a wind-break, is desii'able,

as it will also serve as a support for the shutters, mats
and sash when they are removed from the bed, and it

will answer best for this purpose if it inclines a foot or
so to the north.
When movable frames (Pig. 1097) are used they are

generally constructed of 2-inch plank, the side pieces

--.-iJ'^y^yr^^x

4|.fe4._.

but taper from 15 inches at one end to 9 or 10 at the
other, so as to fit the side boards. The plank for por-
table Hotbed frames may be held in place by means of
stakes, or iron rods or bolts may be fastened to the ends
of the side pieces so that they can pass through the
holes in the ends of the frame, which can then be fas-
tened by keys or nuts. As supports for the sash and to
hold the sides of the frame in place, cross-strips of

1096. Hotbed sheltered by a hedge.
The straw macs have been rolled off.

being from 9 to 12 feet and the ends 6 feet in length, to
receive either three or four ordinary sash, which are
3 by 6 feet. The north side of the frame is made 15
inches wide, while the south side is but 9 or 10 inches,
thus giving a slope to the south, which will permit the
water to run off and favor the passage of the suns rays
through the glass. The end pieces are 6 feet in length,

1097, Hotbed with movable frame

board 3 inches wide are sunk into the upper edge every
3 feet, and another strip with a width equal to the thick-
ness of the sash is fastened on edge to the center of
its side. Frames of this size require a slightly deeper
mass of heating material than would be necessary for
larger frames, and when they are to be used during the
winter, it is well to excavate to the depth of 2>2 feet,

and for a space 2 feet longer and wider than the frame,
and after the hole has been filled with heating material,
the material should be well tramped down. The frame
is put in place and manure is then banked about it.

For permanent frames, rough 1-inch boards may be
used, although 2-inch plank will be found far more
durable. Stout stakes should be driven into the ground
about 4 feet apart, where the north line of the bed is to

be located. These should project above the surface from
12 to 15 inches, and should be boarded up from a point
just below the level of the ground, so that the stakes
will be on the north side of the frame. A second row of
stakes should then be driven at a distance from the first

row equal to the length of the sash, which is usually 6

feet, although other lengths are sometimes used. The
south wall of the frame should then be boarded up so
that it will be 5 or () inches lower than the north wall,
after which the end should be closed and cross-pieces
should be fitted, the same as for the portable sash. To
prevent frost from working into the frame, soil should
be taken from the inside and banked against the boards
outside, so that it will reach two-thirds of the way to

the top of the frame, and when the bed is ready for use,
3 or 4 inches of horse manure should be spread over
this. The frame should be placed about 3 feet from the
fence, and if other rows are needed, there should be
alleys about 7 feet wide between them.
Hotbed Sash. — The size that has been found most

satisfactory for Hotbed sash is 3 by 6 feet, as when
larger than this they are not readily handled by one
man. While pine and other native lumber maybe used;
cvpress is generally preferred, as it is much more dur-
able and costs but little if any more than clear pine.
The sides and upper ends of the sash are made from
3 by IM-inch strips, grooved to receive the glass, while
the lower end is about 1 by 5 inches. The center strips

are 1 by 1% inches. For glazing Hotbed sash, single
strength 10 by 12 glass is commonly used, as three rows
of this size will fill a sash 3 feet wide. While double-
strength glass will be less easily broken, the increased
weight is an objection to its use. The sash should re-

ceive two coats of paint, and after the glass, which may
be either lapped or butted, has been set, it should be
given a third coat.

Mats and Shutters. — For covering the frames on
cold nights during the winter and early spring months,
straw mats are often used, although those made of bur-
lap are generally preferred. The burlap may be either
single or doubled, or it may be stuffed with straw, ex-

celsior or other materials. Quilted mats filled with com-
bination wool are very warm and quite durable. During
the winter, wooden shutters are also desirable to place
over the mats, as they assist in holding the heat, and
by keeping the mats dry, aid in preserving them.

Reatitui Material for Hotbeds. — To provide heat for

the beds decomposing horse manure is generally used.
While a large amount of straw is not desirable, the
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presence of urine-soaked bedding with the manure to the
extent of one-third its bulk is not objectionable, as it

will lengthen the heating period of the manure. Unless
straw is mixed with the manure, it will be well to add
forest leaves to the amount of one-third to one-half the
amount of the manure. The heating material should be
forked over and placed in a pile 5 or 6 feet w'de, 3 or 4

1098. Hotbed in crjss-section.

feet high and of any desired length. If the manure and
straw are dry, it will be well to moisten them with a fine

spray. In case there is but a small amount of manure, it

will be bestto usewarm water, though in all cases the soak-
ing of the manure should be avoided. Within four or five

days the giving off of steam will indicate that heating
has commenced. The pile should then be forked over,
working the outer portions into the center.
The amount of heating material that will be required

for a Hotbed will vary with the crop, as well as with the
location and season. For zero weather, there should be
at least 18 inches of heating material after it has been
well packed down, and 24 inches will be desirable in

midwinter in the northern states, while 6 or 8 inches
may answer where only a few degrees of frost are ex-
pected. For 18 inches of manure, the excavation should
be made to a depth of 28 inches below the level of the
south side of the frame, and 31 inches below that of the
north side. After the manure has warmed through for
the second time it should be placed in the excavation,
spreading it evenly and packing it down with the fork,

but leaving it for a few days before tramping it. Care
should be taken to have the corners well filled, that an
even settling may be secured. After the manure has
again warmed up, it should be thoroughly tramped.
The bed is then ready for the soil, which should he

quite rich and contain a large amount of sand and
humus, a compost of decomposed pasture sods with one-
third their bulk of rotten manure being excellent for the
purpose. The thickness of the soil should vary from 5

to 7 inches, the greater depth being desirable for radishes
and other root crops (Fig. 1098). When boxes of plants
are to be placed in the beds the depth of soil need not be
more than 3 inches. For a few days the bed will be quite
warm, but when the temperature of the soil has dropped
below 90° the seeds may be sown or the plants set out.

In severe weather the mats and shutters should be
placed on the bed at night and should be removed in the

morning. When the
sun is shining, or if the
bed is very hot, it

should be ventilated
by raising (Fig. 1099)
or slipping down (Fig.

1097) the sash, the
amount depending
upon the season and
the condition of the
bed. By the middle of
the afternoon the sash
should be closed and
the covering should be
replaced before night.
When used in the win-
ter time, the Hotbed
should be either sunk
in the ground or well

banked up with soil or manure, so as to keep out the
frost.

Pipe-Jieated Kotbeds.— Fire Hotbeds are generally
from 10 to 12 feet wide, with a span roof. A Hotbed of
this size would require two lines of 6-iuch sewer pipe as
flues (Fig. 1100), with furnaces in which wood can be
burned at their lower ends. In order that a good draft

1099. Ventilating the Hotbed.

can be secured, it is advisable to have it upon a side-hill
sloping to the south. When hot water is used for heat-
ing Hotbeds, a 2- or 2H-ineh wrought-iron pipe is placed
just beneath the ridge as a flow pipe, with one or two
2-inch pipes upon each of the side walls, the number
varying with the season and the crops to be grown (Pig.
1101). gteam may be used in the same way, but the
pipes should be one or two sizes smaller.

In the northern states the use of Hotbeds for grow-
ing crops during the winter months is not advisable, as
better results can be secured in greenhouses, which will
not be very much more expensive to build, and will be
more durable besides much easier to handle, but in the
spring Hotbeds are very useful for starting vegetable
and bedding plants, as well as for growing lettuce,
radishes and other vegetables. In the South fire Hot-
beds answer very well for use in the winter for grow-
ing plants for the truck garden, as well as for forcing
vegetables, but even there the simply constructed green-
houses are more satisfactory.
Coldframes differ from Hotbeds only in lacking arti-

ficial heat, as they depend entirely upon the sun. The
surface of the soil should be from 6 to 12 inches below
the glass, and a large amount of plant-food should be
provided. Coldframes are oEten used for wintering half-
hardy plants, and for starting and growing plants in the
spring, after danger from severe frost is over.

Management of Hotheds.—lt the weather is mild dur-
ing the latter part of February, the manure can be pro-
cured and prepared for use so that the Hotbed may be
started about the first of March. If properly constructed

1100. Fire Hotbed.

they will provide heat for two months, and can then bo
used during May as a coldframe, thus making it pos-
sible to take off two crops in the spring. Although it is

not often practiced, they may be used in the fall for
growing a crop of lettuce or other vegetables, which can
be matured before the first of December.

If a greenhouse is not available for starting the plants,
seeds of lettuce, radishes, cabbages and other of the har-
dier plants may be sown in the Hotbed in the spring as
soon as it is ready, in rows 4 or 5 inches apart. When the
first true leaf appears, the radishes should be thinned
and the other plants transplanted to about 2 inches.
Later on, the lettuce plants should be placed about 8
inches apart each way. If the weather is so cold that
the bed should not be kept open, the seeds may be sown
and the first transplanting may be in fiats or boxes,
which can then be placed in the beds. Aside from proper
ventilation, covering and watering, the beds should be
occasionally weeded and the soil stirred. About the first

of April, tomatoes, cucumbers and similar plants may
be started. As soon as one crop is taken off another
should be placed in the beds, and by deepening the soil

they may be used during the early summer for growing
cauliflower, tomatoes and cucumbers. l. j{. Taft.

HOTfilA. See Astilbe.

HOTTENTOT BBEAD. Testudlnaria elephantipes

.

HOTTONIA (Peter Hotton, 1648-1709, professor at

Leyden). Primul&cece. Featherfoil. A genus of two
species of aquatic plants, the only aquatic members of

the primrose family. They are suitable for small
aquaria. The European species is procurable from
dealers in aquatics; the American one can be gathered
in shallow, stagnant ponds from Massachusetts to

western New York and south to Florida and Louisiana.
The European plant, H. paliistris, Linn., is an herb with
creeping rootstock, whorled, leafy branches entirely
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submerged and alternate, pinnately dissected Ivs., the
divisions numerous and linear. From the center of the
whorl ot branches a single leafless flower-stem rises

out of the water in summer, bearing a raceme with sev-

eral whorls of 3-5 or 6 handsome, pale purple fls., ap-

'A

1101. Hutbed (or forcing-house) heated by hot water.

parently with 5 petals, but actually with a short corolla
tube below the lobes. The plants root in the mud or
float, and the fls. are about three-fourths of an inch in
diameter. Stamens 5, inserted on the tubeof the corolla:
capsule subglobose, with 5 lateral valves : seeds nu-
merous. The American plant, H. inflata, Ell., has
spongy stems and clustered peduncles, which are partly
above water, inflated, jointed, the lowest joint 2-4 in.

long and sometimes 1 in. thick, the others 1-3 in num-
ber and successively shorter ; fls. small, in whorls of
2-10 at the joints. B.B. 2:580. Neither species is ad-
vertised. Like all aquarium plants, they are interesting,
but they have no horticultural value otherwise. Both
plants are called Featherfoil and Water-violet ; the
American also Water-feather and Water-yarrow.

HOULLfiTIA (after Houllet, French gardener). Or-
chiditcexe. About 8 species of epiphytic, pseudobulbous
orchids from South America, allied to Stanhopea, and
blooming in summer. Pseudobulbs conical, 1-leaved:
Ivs. lanceolate, plicate : sepals and petals usually nearly
equal : labellum continuous with the clavate, arcuate
column: pollinia 2, on a long caudicle.

odoratissima, Linden. Sepals and petals reddish
brown : labellum white, with two crimson appendages
midway of its length. Colombia. G.C. II. 24:777. Var.
Antioquiensis, Andr^ (B. Antioquensis, Hort.), has
labellum white, tinged yellow. I.H. 17:12.

Broekleliursti^na, Lindl. Fls. 5-8, about 3 in. across,
brownish red, dotted with brown-purple; sepals oblong,
obtuse, the lateral ones slightly united at base; petals
narrower, obovate; labellum yellow, thickly dotted with
brown-purple; from its lower half two linear appen-
dages have their origin. Braz. B.M. 4072. P.M. 9:49.
R.H. 1885:492.

picta, Linden & Reichb. f. Fls. 6-10; sepals oblong,
brownish, unspotted above, tessellated with yellow be-
low; petals similarly colored; labellum yellow, spotted
or dotted with brown-purple or red-purple, the end has-
tate: apex recurved, pale yellow veined with crimson.
Colombia. B.M. 0305.

Wdllisii, Linden & Reichb. f. (H. clirysdntlia, Lind.
&Andr^). Fls. about 2 in. across; sepals and petals
yellow, blotched inside with brown-purple ; labellum
yellow, dotted with crimson. Colombia. G.C. II. 18:437.
I.H. 18:71. Oakes Ames.

HOUND'S TONGUE. See Cijnoglossum.

HOUSE LEEK. Sempervivum tectorum.

HOUSE PLANTS (Pigs. 1102-1104) are those plants
which can be grown in the ordinary rooms of dwelling
houses. They may be hardy or tender; but only such as
are suitable for this purpose will be considered here.

In the living rooms of the modern well-built house,
plants must contend against difficulties which did not
exist in the less carefully equipped dwellings of fifty

years ago or earlier. The present methods of heating
and lighting, by gas or kerosene lamps, not electricity,

produce a dry atmosphere which is inimical to vegetable
growth. In houses lighted by electricity, and heated by
any system which introduces fresh air in abundance,
this matter is not so troublesome. Too much heat and
dry air are harder for plants to endure than insufficient

light, but it is also lack of light which makes it so
difficult to grow flowering plants in houses. Dust
and insects do harm, but these difficulties can be
overcome.
For the above reasons it is important to select

House Plants which are adapted to resist a dry at-

mosphere, a high temperature and inadequate light.

Such examples can be found among certain tropical
plants with coriaceous leaves and small stomata,
what the florists call foliage plants, e. g., rubber
trees, palms, etc. These make the best foundation
upon which any successful system of growing plants
in houses can be built. Flowering plants can also be^ used, but they should be introduced from time to

time, each in its proper season, when about to bloom
or in bloom, and not considered a part of the perma-
nent arrangement. After flowering they should be re-

moved: their function is not unlike the use of cut-

fiowers, but they last longer and are not much more ex-

pensive, while they largely increase the attraction of
the window-garden.
The best rooms for plants are those which get the

most sun, and the best positions are those nearest the
windows, where there is not only more light but more
fresh air. A large palm, fern or rubber will grow in an
entry or poorly lighted corner, but the best place is that
which is best lighted. Plants do well in a kitchen, the
moisture from the cooking helping them materially; it

is by no means a bad hospital for unhealthy specimens.

Pot-plants in the window.

Sometimes a plant-room, not a conservatory, can be set
aside for this purpose exclusivelj^. If this is done in
the basement, and it is possible to get good light, satis-
factory results are obtained. The floor can be made of
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concrete and water used without stint. In such a room
plants can be grown and brought into the living rooms
when in their best condition.

In rooms in which plants are kept, any device by which
the atmospheric moisture can be increased is desirable:
oilcloth on the floor, or a floor of porous tiles ; a zinc
tray, in which the pots can be set and surrounded with
moss; saucers under the pots, the pots being raised
slightly to prevent the roots of the plants standing in
the water which runs through. By these aids not only
can plenty of water be given to the roots, but there will
also be some opportunity to sprinkle the leaves, while
the evaporation of surplus water will dampen the air.

The Japanese porcelain pots are not only ornamental
but useful; the glaze prevents undue evaporation from
the sides, and the legs hold the pot well above the water
which may collect in the saucer: they are in every way
excellent. Wooden tubs are serviceable for large plants
or for any which are likely to be exposed to frost, either
before or after bringing into the house. Plants should
never be overpotted, but the larger the bulk of earth the
easier it can be kept uniformly moist; from the wider
surface, too, there is more evaporation. For these rea-
sons it is sometimes a good plan to have window boxes
in which several plants can be grown; or the boxes can
be filled with moss in which the pots can be plunged.
All pots, tubs or boxes for growing plants should have
holes in the bottom through which water can pass freely.

1103. A window-garden.

Much trouble is likely to come from the use of unsuit-
able potting soil. Procure it from an experienced florist,

or make it yourself of equal parts rotted sods, old leaf-

mold, well-decayed cow manure and clean, sharp sand:
discard tea leaves, chip dirt, and the decomposed re-

mains of dead stumps. The soil should always be moist
when used, not too wet and never dry: it should be
made firm, not hard, and a good space left between the
surface and rim. Large pots should be drained with
potshei'ds and moss. The best time for potting is just
before the plant begins to grow; the next best is just
before growth ceases, thus giving the plant opportunity
to establish itself in its new quarters before it stops
growing. It is not always easy to do this properly at
home, and large and valuable plants should be sent to a

florist. Plants growing in the open air should be lifted
and potted two weeks or more before bringing into the
house, not only before frost but before the nights are
cool. Keep them at first in a cool, shady place, gradu-
ally accustom them to the sunlight, and carefully avoid
all drafts. Do not give too much water at the root:
some wilting is unavoidable, and cannot be prevented
by heavy watering. Give one good application when
they are first potted, and sprinkle the foliage and sur-
roundings in the middle of the day. After they are
established, keep them out of doors, on the piazza or
porch, until there is danger of frost, but try to bring
them into the house before the furnace fires are lighted.
A period of rest is natural to all plants. Amateurs

often make mistakes in trying to force plants to grow
all winter in the house after a vigorous growth in the
open ground all summer. Such plants should be rested,
kept cool at first and water withheld, but never to such
an extent as to shrivel the wood. No rules can be given
for watering, the most important detail of plant-growing.
Water must be given as it is required, a knowledge to
be gained from experience only. This may be once a day
or once a week, twice a day or once in two days. The
smaller the pot and the more vigorous the growth, the
oftener it will be required. In hot weather and in dry
rooms more water is needed than in cool rooms and on
damp, cloudy days. It should always be given in suffi-
cient quantity to pass through the hole in the bottom of
the pot: here it can remain an hour or more, and part
of it will soak up, back into the pot, but the surplus
should be taken away with a sponge, unless the pot has
legs or it is a plant like calla, English ivy or some ferns,
which are uninjured by an over-supply. Water given to
the foliage of House Plants in the form of spray Is al-

ways helpful.
Insects, dust and sometimes fungous pests are trouble-

some to House Plants, due largely to insufficient water-
ing and lack of ventilation. The best remedy is frequent
washings with warm water and a sponge for plants with
large leaves. All plants can be easily cleaned at the
kitchen sink or in the bath tub, or advantage can be
taken of a mild day, and the work done in the yard with
the hose. The forcible application of water will remove
most insects, but if scale appears it must be taken off

with a stiff brush. Whale-oil and tobacco soap are too
rank for house use ; fir-tree oil and Gishurst's compound
are less obnoxious. They can be used when the plants
are washed with sponge or brush. The florists' preventive
against greenfly is impracticable: enough tobacco smoke
to harm him would not be tolerated. The red spider can
be driven off by spraying with an atomizer, if dis-
covered in time. Some plants are not attacked by in-

sects, but are injured by dust, e.g., the rubber-tree.
Dusting when dry is better than nothing, but washing
is best. If fungous diseases appear, the plants should be
isolated, giving a chance to recover, or be thrown away.

Ventilation is an important factor in keeping House
Plants in good condition. Open the windows on bright
days: the fresh air is moist and therefore grateful, and
will do no harm, even if the plants are near the glass,
so long as the sun shines and discretion is exercised.
The night temperature need never exceed 50° F., and

a drop of 5° or even 10° is not likely to do any harm.
Precautions must be taken to exclude frost; the blinds
must be shut and the curtains pulled down on cold
nights. A layer of newspapers between the plants and
the windows is a protection in extremely bad weather,
or a large kerosene lamp can be allowed to burn all night
near the plants.
A list of suitable foliage plants for the house: Ficus

elastica, the rubber plant; J^. religiosa, the peepul tree,

and most of the other strong-growing evergreen species.
Jjivistona Sinensis, Corijpha australis, Chammrops
Fortunei andjf.hapis Japonica, all good fan-palms (the
first is the best) ; Plianix reclinata, P. rnpicoJa and P.
Canariensis are the best date-palms. Seafortliia elegans,
Howea Belrnoreana, Kentia Forsteriatia, Areca Bcnieri,
A. rubra and Cocos Wedcleliana are all good palms, but
require more care than the fan and date-palms. Cycas
revoluta, the sago-palm, CiircitUgo recurfata, Aspidistra
lurida, Pandanus utilis, the screw pine, P. Veitehii,

Phormitim tenax (New Zealand flax), Cyperus alterni-

folia , Papyrus antiquorum ,Coriiy\\n(s (Dracsna), Agave
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Americana (the century plant), Pittospo-

rum, Ch-evillea robusta, English ivy, all

do well in ordinai-y rooms. Daphne odora,

Laurestinus, Olea frugrans and orange
tree are both flowering and foliage plants,

but require a cooler room than any of the

preceding varieties.

Good flowering plants a^e Azalea Indica
and Camellia Japonica, both of which
should be kept in a cool room when not

in bloom. Calla and begonia both do
well. Chrysanthemums, cyclamens, Chin-

ese and English primroses, freesia, ixia,

oxalis, fuchsia, raahernia, euphorbia,helio-

trope, pelargonium and lily-of-the-valley

can be brought into the rooms when in

flower, and last a reasonable time in good
condition. Hyacinths, tulips,narcissus and
crocus, if potted in October, kept covered
up out of doors imtil cold weather, stored

in a cool cellar until the middle of January
and then brought into warm rooms, will

give flowers; a succession can be main-
tained by bringing them into warmth at

intervals (see Bulbs). -q jj, Watson.

HOTJSTdNIA (Dr. Wm. Houston, of the
early part of the eighteenth century). -R;;-

bidcew. About 20 North American small
herbs or subshrubs, with pretty white,
blue or purple fls., some of the species occasionally
cult, in wild gardens and rockeries. Parts of the fls m
4's, the corolla gamopetalous and funnel-form or salver
form ; stamens and styles polymorphous ; stigmas 2

capsule opening near the top: Ivs. small, opposite A
moist, partly shaded place is to be recommended for most
Houstonias, because their flowering season is thereby
prolonged and the plants retain their foliage much
longer than in a drier and sunny position. Collected
plants are not difficult to establish. Prop, by division.

The following perennial species are offered by American
dealers.

A. Stamens or stigmas consj^icitoicsly exserted.

purpurea, Linn. Tufted, 3-12 in. high, bearing off-

sets, glabrous or pubescent ; radical Ivs. ovate or oblong,
short-stalked: fls. in late spring or summer, the corolla
funnel-form, light purple to white. Canada to Texas.—
Var. longifdlia, Gray, 3-6 in. high, thinner-lvd. and
mostly glabrous : Ivs. oblong-lanceolate to linear,

J^-IH in. long. Var. tenuifolia, Gray, is slender and
diffuse, 6-12 in. high, with almost filiform branches and
peduncles: <stem-lvs. linear. This species and its forms
grow well in dry, open places.

AA. Stamens or stigmas little or not at all exserted.

oaerulea, Linn. Bloets. Innocence. Quaker Lady.
Pig. 1105. Little tufted perennials, 3-6 in. high, the stems
glabrous : radical Ivs. spatulate to obovate, hairy, short-
petioled, the stem-lvs. small: corolla salver form, the
tube much exceeding the calyx lobes, varying from blue
to white, with a yellow eye. B.M. 370. D. 233. — Charm-
ing little plant in grassy places in the northeastern states
and southward in the Allegheny region. Excellent for
rockwork and grassy borders. Early spring. In gar-
dens, may be treated as annual or biennial.

serpylUfdlia, Michx. Extensively creeping : radical
Ivs. orbicular to ovate-spatulate and abruptly petioled:
corolla rather larger than that of H. cceriilea, deep vio-

let-blue (often white). Va., southward. Early spring.

J. B. Kellek and L. H. B.

HOVfiNIA (after David Hoven, Senator of Amster-
dam). Hhamndcece. Ornamental shrub or small tree,

with deciduous alternate, long-petioled Ivs. greenish
inconspicuous fls. in axillary peduncled cymes, and with
small globular frs. on reddish, fleshy and edible pedun-
cles. It grows into a small, round-headed tree, with
handsome somewhat shining foliage, and thrives best in
sandy loam, but is not hardy north. Prop, by seeds,
also by root-cuttings and cuttings of ripened wood un-
der glass. One species in Himal., China and Japan.
Without stipules: calyx lobes, petals and stamens 5,

style 3-parted : fr. 3- celled and 3-seeded, indehiscent.

1104. An attractive

corner of Pandanus
Begonia and Wan
derinf? Jew

diilcis, Thunb. (B". incequcilis, DC). To 30 ft.: Ivs.

cordate-ovate or ovate, acuminate, serrate, almost gla-
brous, 4-6 in. long: cymes many-fld. S.Z. 73-74. B.M.
2360. A.G. 12:80. Alfred Rehdee.

HOVEY, CHARLES MASON (Fig. 1106), horticultural
journalist and nurseryman, was born in Cambridge,
Mass., Oct. 26, 1810, and died there Sept. 2, 1887. He is

best known as editor of the "Magazine of Horticulture,"
which had an uninterrupted existence from 1835 to 1868.

It was founded as the "American Gardener's Magazine,"
by C. M. Hovey and his brother, Phineas Brown Hovey.
In its third volume (1837) it changed its name, and con-
tinuously thereafter was known as the "Magazine of
Horticulture," and was edited by Charles M. Hovey
alone. It enjoyed the longest period of prosperity of
any American horticultural journal. It is a record of
the budding stage of New World horticulture. It was
modelled after Loudon's "Gardener's Magazine," al-

though its spirit was essentially American. Essays,
records of current events, reviews of books, descrip-
tions of varieties, were prominent features. It had
very few illustrations. Mr. Hovey was author of the
"Fruits of America," issued in parts from 1852 to 1856,

completing two volumes and making more than a begin-
ning on a third. Its purpose was to give "richly colored
figures and full descriptions of all the choicest varieties

cultivated in the United States." The volumes contain
more than 100 colored plates. Handsomely printed and
bound, these volumes are a fine type of the amateur's
art-book of varieties,

Mr. Hovey was also nurseryman and seed merchant.
Until 1840, his grounds at Cambridge are said to have
comprised only an acre, but at that time his premises
were greatly enlarged. His epoch was a time of knowl-
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edge of varieties. Straightway he began assiduously
to collect varieties, until he exhibited pears, apples and
camellias by the hundreds, and plums, grapes, chrysan-
themums and many other things by the score. These
things were shown before the Massachusetts Horticul-

1105. Bluets—Houstonia cffirulea(XK)-

(See Houstonia, p. 777.)

tural Society, which was the center of horticultural
influence of the country. He raised many seedlings.
Thuya Hoveyi is still prized as a garden conifer. His
greatest contribution to horticultural varieties was the
Hovey strawberry, which first fruited in 1836, and
which is generally regarded as the starting-point of
American commercial strawberry - growing { see Fig.
1088). For many years this berry was the standard of
market excellence. Mr. Hovey continued to grow it and
cherish it until the end. The writer remembers with
what enthusiasm he expatiated on its virtues but a very
few years before his death. Mr. Hovey was long an act-

ive member, and for a time president, of the Massachu-
setts Horticultural Society. He was one of the active
projectors of the building which gave the Society a new
and more commodious home. The history of the society
records that, when the project was in doiibt, "the per-
severance and determination of the president of the
society and chairman of the building committee, Charles
M. Hovey, triumphed over every hindrance, and carried
the work on to success."
A portrait of Mr. Hovey will be found in the first vol-

ume of the "Fruits of America." Another occurs in
"Gardeners' Monthly" for 1886 (frontispiece) and
"American Garden," Nov., 1887; and a reduction of this

appears in Fig. 1106. L, jj. B.

HdWEA (named for Lord Howe's Island, where these
2 species grow). Also written i7oweia. Pahncicece. A
genus of only 2 species, known to the trade as Kentias,
and certainly ranking among the 6 most popular palms
for house culture. They have the habit of Kentia, but
their fls. differ widely. Howea belongs to a subtribe in

which the fls. in each spadix are attached to the stem
between the bases of opposite Ivs., while Kentia belongs
to another subtribe in which the fls. are attached at a
lower point. Also Howea has symmetrical staminate fls.

with rotund sepals, while in Kentia the staminate fls.

are not symmetrical, the sepals being small and acute.

Howea's nearest cultivated ally is Linospadix, from
which it is distinguished by the following characters

:

staminate fls. with very numerous stamens, the anthers
erect and fastened at the base : pistillate fls. with no
staminodes : ovule erect. JI. Selmoreana is the more
popular of the two species, and as a house plant may be
readily told from H. Forsteriana by the more nearly
erect position of its leaf segments; those of H. For-
steriana are more pendent. Howeas are erect, spineless
palms, with stout ringed caudex : Ivs. terminal, nu-
merous, dense, equally pinnatisect: segments narrow,
acuminate: spadices 2-3 ft. long, solitary or 3-5 from 1

spathe, thick, cylindrical, nodding orpendulous : pedun-
cle long, compressed at the base: spathe solitary, as
long as the spadix, cylindrical, 2-keeled toward the
apex, longitudinally split: bracts bordering the chan-
nels; bractlets scaly: fls. sunk in the deep furrows of
the spadix, the staminate nearly an inch long: fr. IJ^ in.

long, olive-shaped.

Belmoreina, Becc. (Kintia BehnoreAna, F. Muell.).
Curly Palm. Fig. 1107. Described and distinguished
above. B.M. 7018. R.H. 1897:250 and p. 257; G.C. III.

8:75. I.H. 21:191. A.G. 13:141; 16:345. Mn. 9:25.-Var.
varieg^ta, Hort. Adv. 1895 by Pitcher & Manda.

Forateri&na, Becc. {Kentia Forsteridna, F. Muell.).
Flat or Thatch Leap Palm. G.C. III. 8:75 and 533.
S.H. 2:53. A.G. 16:346. A.F. 4:565; 14:701.

Jared G. Smith and W. M.
The two species of this genus are beyond a doubt the

most popular and also the most satisfactory palms in
the trade for decorative work in general, and in conse-
quence of the great and growing demand, are grown by
tens of thousands in the large nurseries. There does
not seem to be any record of either of these species hav-
ing borne fruit in cultivation in this country, and the
trade, therefore, depends on imported seeds, which are
gathered in immense quantities on Lord Howe's Island,
usually shipped from thence to Sydney, N. S. W., and
from the latter port to either London or New York.
This long voyage is a severe test of the vitality of such
seeds, and frequently results in faulty germination, the
average of germination seldom exceeding 50 per cent,
and is often much less. Two heavy shipments of
Howea seeds are made each year, the first installment
arriving in Febi-uary or March, and the second in Sep-
tember or October. Many growers favor the autumn
shipment of these seeds as giving the best results. The
seeds should be sown at once on their arrival, the prac-
tice followed by large growers being that of broadcast-
ing the seeds on a side-bench in a warm greenhouse on
2 to 3 inches of light soil, then covering them with 1

inch of the same compost, watering liberally and keep-
ing up a bottom heat of about 80°. Under such treat-
ment some of the seeds may germinate in two months,
but others in the same lot may not start for eight or

1106. Charles M. Hovey.

nine months, from which it will be seen that the opera-
tion extends over a considerable period of time. The
seedlings should be potted into small pots when the
first leaf is expanded, kept moist and given a night
temperature of 65°, the greenhouse in which they are
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placed being moderately shaded. In three to four
months the young plants should be ready for shifting

into 3-ineh pots if properly cared for; from this time
forward they do not require a higher night temperature
than G0°. The Howeas are not very particular in regard
to soil, a rich, light loam answering very well for them,
but a very stiff soil may be improved by the addition of
one-fourth part of peat, and in all cases a reasonable
proportion of fertilizers may be used to advantage.
Scale insects are the most troublesome the grower has
to contend with, and should be removed as rapidly as
possible, else the foliage will be permanently disfigured.
Of the two species referred to, H. Belmoreana is per-
haps the greater favorite, being more compact in growth
and extremely graceful in foliage, a plant of this spe-
cies of a given age usually carrying a greater number
of leaves than one of E. Forsteriana of the same age,
and the leaves having more leaflets than those of the
latter species. The seeds of the two species are very
similar in appearance, though those of H. Belmoreana
frequently average a larger size, and while those of the
last named species require about three years to mature
on the tree, the seeds of H. Forsteriana ripen in about
twelve months. For house culture by amateurs, see
Palms. ^. H. Taplin.

HOYA (Thomas Hoy was once gardener to the
Duke of Northumberland). Asclepiaddcece. More
than 50 tropical Asian and Australian climbing or
trailing evergreen shrubs, bearing thick, opposite
Ivs., and odd, often showy fls. in umbel-like clusters.
Corolla rotate, 5-lobed, thick and more or less waxy
in appearance : crown of 5 thick and depressed
fleshy appendages: pollen-masses 10, short, fixed by
their base in pairs to the 5 glands of the stigma:
follicles acuminate, smooth: stems twining, or climbing
by means of roots.

Hoyas are summer-blooming plants, of comparatively
easy culture. They need an intermediate or warm tem-
perature. Let them rest or remain very slow in winter
{50° in a dryish place), but start them into growth to-

wards spring. In the summer they are sometimes
plunged in the border, but better results are to be ex-
pected, as a rule, by keeping them in pots in the con-
servatory. In their growing and blooming season, give
plenty of sun and air. They propagate by cuttings of
the top growth in spring, and also by layering. The lat-

ter method is particularly adaptable to JI. carnosa and
other species which climb by means of roots. A. P.
Meredith advises as follows: "For compost, use fibrous
loam, lumpy (or coarse) in two parts, to one of leaf-

mold, using charcoal pounded fine, brick dust, or lime
rubble if procurable, instead of sand. They are often
found doing well in loam and sand. When in growth
use weak liquid manure."

A. Plant distinctly climbing.

camdsa, R. Br. (H. Motdskei, Teijsm.). Wax Plant.
Twiner, and attaching itself to support by means of
roots ; ordinarily grown as a pot- or tub-plant, and reach-
ing 5-8 ft. high, but growing twice and more this height
when it has the opportunity: glabrous: Ivs. succulent
and shining, ovate-oblong, acute, short-stalked, entire:
fls. white with pink center, fragrant, in axillary or inter-
petiolar umbels, the crown-segments very convex, and
spreading into a horizontal star. Trop. Asia and Aus-
tral. B.Jfi. 78S, as Asclepias carnosa. A. G. 18: 34. — The
common species, and often seen in window-gardens.
After the bloom is over (in slimmer) keep the plant in
a cool place in order that it may remain half-dormant.
In late winter or spring, start it into growth. Do not cut
off the spur which remains after the fls. pass, for this
spur bears fls. again. The Wax Plant is easy to manage,
and it improves with age. Often trained as a perma-
nent cover for a glasshouse wall. In the South, it is

nearly everblooming. There is a form (var. variegdta)
with handsome variegated Ivs. L. 44.

globuldsa, Hook. f. Hairy: Ivs. elliptic-oblong or long-
oblong, acuminate, rounded at the base, the midrib very
stout, the petiole an inch or less long: fls. pale straw or
cream color, the star-like crown-segments white, with
pink at the base, borne in dense, globular umbels: folli-

cles a foot or more long. Sikkim. F.M. 1880:406. G.C.

II. 17:741.—A handsome species, requiring the general
treatment given to JI. carnosa.

imperlMis, Lindl. Lofty climber, with puberulent
stems and foliage: Ivs. elliptic or linear-oblong, obtuse
but with a short point: fls. immense (2-3 in. across),
leathery, dull purple, somewhat pubescent near the white
crown, the segments triangular-acute: umbels drooping
on long peduncles: follicles 9 in. long. E. Indies.

1107, Ho\vea Belmoreana.

One of the most popular of all palms.

B.M.4397. F.S. 4:393-4.-A noble Hoya, requiring very
rich soil and a rather high temperature. Although
naturally a very tall climber, it can be made to flower
in pots when 3 or 4 ft. high.

aa. Plant trailing or nearly erect.

b61Ia, Hook. (R. Pdxtoni, Hort.). Slender, bushy,
1-2 ft. high, pubescent: Ivs. an inch long, ovate-acute,
very short-stalked, somewhat recurved : fls. % in. across,
pure white, with very short and half-acute lobes, the
crown-segments boat-shaped and violet: umbels few-
fld. and short-stalked. India. B.M. 4402. F.S. 4:399.

J.H. III. 35:5. — Handsome little species; scarcely climb-
ing. L. H. B.

HUCKLEBEBKY.
sacia.

See Vaccinitim ; also GaylKS-

HTJLSEA (Dr. G. W. Hulse, of La., who collected in

Calif.). Compdsitfe. This includes one of many woolly
herbs offered by Californian collectors. It grows a few
inches high and bears fls. with 20-30 yellow rays. Six
species of herbs, perennial, biennial or annual, all Cali-

fornian, glandular pubescent or woolly: Ivs. pinnately
lobed or toothed: fls. large, solitary, yellow or purple;
involucral bracts free, narrow; style branches obtuse:
pappus of 4 hyaline, lacerated, chaffy scales. Monogr.
by Gray in Bot. Calif. 1:385.

nana, Gray. Stems depressed, leafy at summit: Ivs.

pinnatifld or incised, petiole long-margined: peduncle
1-2 in. long: involucral scales in 2 series : rays 20-30.

HUMATA (Latin, oftlie earth ; referring to the creep-

ing habit of the rhizomes). PolypocliAcece. A genus of

ferns related to Davallia and sometimes included with
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that genus, with small, thick, deltoid Ivs., with the in-

dusium tough, snborbicular or reniform, attached by a
broad base and free at the apex and sides. Some 20 spe-

cies are known, mostly from the East Indies. For cul-

ture, see Davallia.

Tyermanni, Moore (Davdllia T^ermanni, Baker).
Beak's Foot Fern. Eootstock wide-creeping, densely
covered with linear white scales; Ivs. 4-6 in. long, del-

toid, 3-i-pinnatifld ; lower piunse largest, the lowest
pinnules ouneate-oblong or deltoid; sori at the base of

the ultimate lobes less than a line broad. Central China.
G.C. 1871:871. l. M. Underwood.

HUMBLE PLANT. Mimosa pudica.

HtTMEA (after Lady Hume). Compdsilce. This in-

cludes a half-hardy biennial Australian plant, growing
5 or 6 ft. high, cult, for the grass-like beauty of its

large, loose, much-branched, drooping panicles. The
genus has no near allies of garden value. It belongs to

a group of 6 Australian genera which have no pappus.
Humea has nothing of the typical beauty of the com-
mon garden composites, since it has no rays. Its fls.

are exclusively tubular and hermaphrodite, 1-4 in a
small head. Other important generic characters are the
narrow involucre with scarious or petaloid, non-radiat-
ing bracts. Three, at any rate, of the 4 other species

are shrubs, with fls. in dense corymbs and invohicral
bracts rigid or petal-like, while in II . elegans the bracts
are thin and scarious.

Sow seed from July 1 to Sept. 1. Keep young plants
during winter in very cool house in preference to frames,
in northern latitudes, on accoiint of losing so much foli-

age through damping. In spring, or when signs of growth
are taking place, repot into larger pots, using a good, rich

loam, which has had plenty of manure. They are gross
feeders and growers, requiring plenty of water and
good feeding. Good plants in 10-in. pots are very or-

namental for conservatory or piazza work: The young
plants need plenty of light and air, and should be kept
nearly dry during the winter. In spring they should
be started into growth gradually, and successively re-

potted until an 8-in. pot is needed. They should not
be syringed except when growing rapidly in warm
weather. In June the plants can be placed in a sub-
tropical bed that is shielded from high winds, and staked.
The foliage has a peculiar and agreeable scent.

Elegans, Smith. Lower Ivs. ovate-lanceolate or oblong,
acuminate, stem clasping or decurrent, 6-10 in. long,
wrinkled: fls. variously described as brownish red,

pink, ruby-red and rose. H. dlbida, Hort., is pre-
sumably a whitish fld. form of this species, and should
therefore be called var. Albida. R.H. 1862, pp. 9-10 and
1895, p. 459. A. p. Meredith and W. M.

HtTMULUS (old Latin name). Urticdcece. Hop. Two
or three twining vines, with rough, opposite, palmately
lobed or divided Ivs. and dicecious fls. in axillary clus-

ters. Starainate fls. with 5 erect stamens and 5-parted
calyx, in little drooping, tassel-like racemes; pistillate

fls. with an entire calyx or perianth closely investing
the ovary, which bears 2 long stigmas, the fls. in pairs
under large overlapping bracts, the whole making a
cone-like catkin which, when becoming very large, is

a "hop."

A. Plant hearing hops, — the 2>istiUate catkin greatly
enlarging in fruit.

Ltipulus, Linn. Common Hop. Native to Europe and
North America, and long cult, for the hops, which are
used in the brewing of beer: it is a perennial herb:
shoots often grow 25-30 ft. long in the season: rough-
hairy: Ivs. ovate or orbicular-ovate in general outline,
deeply 3-lobed (sometimes 5-7-lobed), or the upper
ones not lobed, margins strongly and uniformly den-
tate, petioles long: staminate fls. in panicles 2-6 in.

long: hops (mature pistillate catkins) oblong or ovoid,
loose and papery, straw-yellow, often 2 in. or more long,
glandular and odoriferous.— Native along rivers and in
thickets in the northern states, and southward in the
Alleghanies and Rockies. Much cultivated for Hops, and
extensively run wild from cultivated jjlants. The Hop

makes an excellent arbor or screen plant. Recent Euro-
pean literature mentions a var. aureus, with yellow foli-

age. The Hop grows readily from cuttings of the shoots,
which spring from the crown; also by seeds, but the
latter do not reproduce the particular varieties or
strains. As a field crop, the Hop is not a horticultural
subject, and is not discussed here.

AA. Plant not bearing hops, — the pistillate catkin not
greatly enlarging in fruit.

Jap6nicus, Sieb. & Zucc. Annual (or at least treated
as such): foliage very like the last, but usually more
deeply cut and not less than 5-lobed: catkins not gland-
ular. Japan. G.C. II. 24:716.— Int. to general cult, in

1880, and now one of the most popular of all climbing
herbs. It is a very quick grower, plants 10-20 ft. long
coming from seed sown in early May. It is very easy of

cultivation, and often seeds itself. Var. varieg&tus,
Hort., is the most popular form. Gng. 1:241. A. P.

8:489. The foliage is variously streaked and splashed
with white. Seeds of this variety will give a large per-
centage of variegated forms, and the plants usually
show interesting variations. H.Japonicus is more pop-
ular as an ornamental vine than H. Litpulns, because it

grows so quickly from seeds, and also because it has
such interesting variegated forms; but H. Lupulns has
a distinct charm in its great hanging Hops. l_ jj_ b_

HUNNEMANNIA (John Hunneman, English friend
of botany, d. 1839). PapaverAcecv. This includes a fine

yellow-fld. herb closely allied to the California Poppy
( Eschscholzia) and of the same garden value. It is treated
as a hardy annual. The genus has but 1 species, a na-
tive of Mexico, and agrees with Eschscholzia in having
much-cut foliage and spreading lobes of the stigma, but
differs in having separate sepals instead of the peculiar
hood-like calyx of Eschscholzia, which covers the young
flower like a candle extinguisher. The only other genus
in the Hunnemannia tribe is Dendromecon, a shrub
with entire Ivs., separate sepals and 2 erect, stigmatic
lobes. For culture, see Annuals.

fumariaefolia. Sweet. Lvs. triternately divided : pe-
duncles solitary, terminal : fls. 2 in. or more across

;

petals 4 ; stamens numerous. B.M. 3061. — Sold as
Giant Yellow Tulip Poppy. -^y^ jj^

In our trial grounds during 1898, this was one of the
showiest and most satisfactory plants in over 400 trials.

The seed was sown early in May, and by the middle of
July the plants were covered with their large yellow
flowers, and they were never out of flower until hard
frost. The plants have a bushy habit and beautiful,

feathery, glaucous foliage. The flowers have wavy bor-
ders, and at times stand up like tulips.

W. F. Dreer.

HUSK TOMATO. Physalis.

HYACIHTH. See Hyacinthus, below.

HYACINTH BEAN. See Dolichos.

HYACINTH, GEAPE. See ifitscori.

HYACINTH, "WATER. See Michhornia.

HYAClNTHUS (name from Greek mythology). Lili-
ctcece. Of Hyacinths there are something over 30 spe-
cies, the great part South African. Others inhabit the
Mediterranean region, and from this source come the
common garden Hyacinths. From related genera, Hya-
cinthus is distinguished by the funnel-shaped or bell-

shaped flower, the throat not constricted, the lobes
shorter than or at most not much exceeding the tube,
the 6 stamens attached to the tube or throat and the
filaments thread-like or dilated at the base. Bulbous
plants with only radical lvs., and fls. in a raceme or
spike. The common Hyacinth is H. orient&lis, Linn.
(Pig. 1108), with 4-8 thick green lvs. 8-12 in. long,

J^-lJ^in. wide: scape 8-18 in. tall, stout, bearing an
elongated and dense raceme: perianth about I in. long,
the tube usually ventricose or swollen, the lobes ob-
long-spatulate, as long as the tube, in many colors, often
double in cult, B.M. 995. P. S. 23:2399-2400—The Hva-
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cinth is extensively grown in Holland for export to this

and other countries, and consequently is commonly
known as the Dutch Hyacinth. The Roman Hyacinth
(Figs. 1109-10) is var. Albulus, Baker (IT. tilbiiliis, Jord.

S. liomdnus, Hort., not Linn.), is smaller and slenderer.

Its. narrower, very erect, fls. fewer, earlier, white or
blush, the tube cylindrical and scarcely ventricose, the
segments narrower and usually proportionately shorter.

Central France, and perhaps in the Mediterranean re-

gion. Much used for early bloom. The Hyacinth has
been cultivated for some centuries, and it shared some
of the early popularity of the tulip in the Netherlands.
JBC. orienialis is wild in Syria, Asia Minor, Greece and
Dalmatia. For a picture of a Hyacinth bulb, see Fig.

288, Vol. I.

Other species are sometimes seen in the gardens of

the curious, particularly H. amethystinus, Linn., Spain,
France (B.M. 2i25. Gn. 47, p. 147), and H. azureus.
Baker (B.M. 6822. G.G. IIL 24:191, var. giganteus),
Mediterranean region. The former is slender and grace-
ful, with light blue fls. in short racemes, standing nearly
or quite }4 ft. high : fls. small, nodding, bell-shaped,
with short teeth-like segments. There is a white-fld.

form. Good for rockeries. Hardy in the middle states.

The latter species is by some considered to be a

form of £C. ciliatus, Cyrill. Looks like a Grape Hya-
cinth (or Muscari) : 4-8 in. tall, with strongly canalicu-

late, glaucous Ivs. ; fls. blue, fragrant, in a dense spike
1 in. long, tubular, with small teeth. Distinguished
from the genus Muscari by the perianth segments being
flaring instead of incurved. Hardy in middle states.

H. Sastigiatus, Bertol. {H. Ponzblzii, Gay) is a Corsican
species, which is hardy in southern New England. It is

a delicate species, with very narrow Ivs., scape 3-5 in.

high and shorter than the Ivs.: fls. few, in a loose
cluster, M-J^ in. long and light blue (a white form),with
oblong-lanceolate segments longer than the tube. B.M.
6663. HyacintluiS JiomdiiKS, of Linn:eus, is not the H.
Homamis of horticulturists (which is the Roman Hya-

cinth, H. orlentalis, var. al-

biilus). Linnaeus' species is a
blue-white, scilla-like plant (see

B.M. 939). S. cdnclicans is now
referred to Galtonia. For gen-
eral cultural notes, see Bulbs.

L. H. B.

Culture of the Hyacinth.

(o;^^ -is* 1)
—The perfection of the flower

V^T^ "* WlsS depends largely upon the
* t Sar^-^'^W strength of the roots, and as

Hyacinths make all their root
growth in the fall, the bulbs
should be planted early, — say
from the beginning to the mid-
dle of October. Any good gar-
den soil suits, provided it is

well drained. The ground
should be carefully pre-
pared by spading to a
depth of 20 inches, so that
the roots may pass straight
through it to their full de-
velopment of 12 or 16

inches. If the soil is nat-
urally stiff it may be light-

ened by the addition of
some sand, and if the beds
have been occupied by
other plants during the
summer, some pure old
cow manure, well worked
in, is recommended. Horse
manure should not be
used.
The bulbs should be

planted 6 inches deep (to

the bottom of the bulbs)
and very uniformly, to in-

The ground having been

1109. Roman Hyacinth.

1108, Common or Dutch
Hyacinth.

sure simultaneous flowering,
prepared as above, perhaps the best waj-" is to remove 3

or 4 inches of the soil, level the bed carefully with the
rake and set the bulbs in it 5 or 6 inches apart each
way, pressing them in firmly, and then covering them

evenly with the soil that had been taken out. When
winter sets in, the beds should be covered with 2 inches
of dry litter or coarse manure. As soon as the shoots
appear above ground in the spring, 1 inch of this cover-
ing should be removed and
the balance when danger
from late frosts is past.
Unnamed Hyacinths in sepa-
rate colors can be bought
cheaply, and when grown in
masses of solid color or in
design beds, they make a
very rich display.
Forcing in Pots. — For this

purpose large, solid bulbs
should be selected, and pot-
ted singly in 5-inch pots in
a rich compost of loam, leaf-

mold and some sharp sand.
A few pieces of broken pot
being placed in the bottom
for drainage, the pots should
be filled lightly, and the
bulbs pressed into the loose
soil till only the apes re-
mains above the surface.
The pots are then buried to
a depth of 8 or 10 inches in
the open ground for seven
or eight weeks, till the roots
are developed fully and the
sprout is about 1% in. above
the bulb. When taken inside
they should be Kept in sub-
dued ligbt, at a temperature
of about 50°, until the sprout
has assimied a vigorous
green color. Florists who
force large numl^ers for win-
ter decorations, set them un
der the greenhouse benches
for about two weeks, and
then force them in a temperature of 70°. A greater heat
than this attenuates the gz-owth and weakens the color.
Syringing with water twice a day is recommended, and
as the flower-spike develops weak manure water is help-
ful. The slower Hyacinths are forced the finer and
more lasting will be the bloom. Bulbs wanted in flower
for Christmas should be potted in September, and for a
succession later, at intervals as desired. Single Hya-
cinths are handsomer and force better than the double,
although a few of the latter may be recommended. The
following are among the best adapted for forcing and
most largely grown by American florists:

SixGLE Blue :

Baron van Thuyll. China-blue.
Charles Dickens. Dark norcelain.
Czar Peter. Light blue.
King of the Blues. Dark blue.
Leonidas. Clear blue.
Queen of the Blues. Light blue.

Regulus . Porcelain-blue

.

Double Blue :

Charles Dickens. Dark blue.
Van Speyk. Lilac-blue.

Single White :

Alba superbissima. Pure white.
Baroness van Thixyll. Pure white.
Grandeur a Merveille. Blush-white.
La Grandesse. Pure white.
L'Innocence. Pure white.
Madame Vanderhoop. Pure white.
Mont Blanc. Pure white.
Pais de I'Europe. Pure white.

Double White :

La Tour d'Axivergne. Pure white.
Prince of Waterloo. PUre white.

Sixgle Red :

Charles Dickens. Pink.
Gerti-ude. Bright pink.
Gigantea. Bright rose.

Moreno. Waxy pink.
Norma. Delicate waxy pink.
Robert Steiger. Crimson.
Sultan Favorite. Salmon.
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1110. Roman Hyacinth.

Double Red ;

Bouquet Tendre. Crimson.
Noble par Merite. Deep rosa.

Single Lilac :

Haydn. Lilac-mauve.

Single Yellow ;

Ida. Pure yellow.
King of tlie Yellows. Deep yellow.

Double Yellow:
Goethe. Bright yellow.

Miniature Hyacinths, or "Dutch Romans," are small-
sized bulbs of the ordinary Dutch Hyacinths. They are
excelli^nt for growing in groups in bowls, pans or flats,

plaiitrd (h>se together and treated just like the large
Hyacinths when grown in pots.

Culture in Glasses. — Some of the single Hyacinths
may be grown very satisfactorily in water. Special
glasses for the purpose can be bought from the seeds-
men. They should be filled with pure water and the
bulb so placed that its base barely touches the water.
They are stored in a dark, cold closet or cellar till the
roots are developed, and then brought in to the light.

An airy, sunnj^ situation and a temperature of about
60° regularly maintained will insure the best results.
The glasses should be kept filled by adding water occa-
sionally as required. The following varieties are es-

pecially suited for glasses;

Charles Dickens. Pink.
Lord Macaulay. Deep rose.
Mina. Pure wh?te.
L'Iniiocenee. Pure white.
Von Schiller. Dark red.
Grand Lilas. Light blue.

Cliarles Dickens. Blue.
Baron van Thuyll. Deep blue.
Mr. PlimsoU. Fine blush.
Obelisque. YeUow.
Moreno. Deep rose.
Sir. Wm. Mansiield. Mauve.

Soman ffyacinths.— Instead of one large truss from
each bulb, the Roman Hyacinth produces three or four
smaller but more graceful flower-spikes. The bulbs ar-

rive in America in August, and by successive pottings
they may be had in flower from November till May.
They require the same forcing treatment as the larger
Hyacinths, but three or four bulbs may be planted in a
pot. The florists use wooden flats instead of pots, set-

ting the bulbs close together, 40 or 30 in a flat. By rea-
son of its beauty and exquisite fragrance, its earliness
and easy culture, the white Roman Hyacinth is the most
popular of our winter-blooming plants. Several mil-
lions of these bulbs are grown annually by the florists

of our large cities for winter cut-flowers.

TJie Propagation of Hyacinths. — With the exception
of the Roman Hyacinths (which come from the south of
France), the world's supply of Hyacinth bulbs is pro-
duced in Holland. The soil and eliraate of that country
seem to be peculiarly suitable for bulb-growing, which
has been one of the leading industries there for 200
years. The bulbs 'intended for next year's market are
planted in October in carefully prepared, richly manured
land, and protected over winter by a thick covering of
reed or litter. The flowers are cut when in full bloom
in the spring. By July the bulbs are fully ripened, and

are taken out of the ground by hand, dried, cleaned and
assorted into three grades of quality, according to size.

Early in August they are ready for shipping. Over-
grown or unshapely bulbs are reserved for propagating.
As soon as these are taken out of the ground, three
deep cross cuts are made with a sharp knife in the bot-

tom of each bulb. They are then set out, bottom up-
wards, and covered with loose soil for two or three
weeks, during which time the cuts open out and the
wounds are healed. They are then taken up and kept
spread out on tables in storehouses till October, when
they are planted out. When lifted next June nothing of

the parent bulb remains but dry skins, on the edges of
which from 20 to 30 offsets are fastened. These bulb-
lets are picked off by hand and planted out in the fall,

just like large bulbs. This process of planting in fall

and taking up in summer for a two months' rest is re-

peated for four or five years, till the bulbs have attained
to marketable size. Another method of propagating is

to hollow out the bottom of the bulb smoothly to a point
in the center. More off'sets are obtained in this way,
but they are smaller and take a year or two longer to

reach maturity.
New varieties are obtained from seed, but such a de-

gree of perfection in form and color has already been
obtained that it is seldom a seedling is produced that
proves superior to existing varieties of the same color.

Some new varieties are obtained by encouraging any
tendency to change of color or form which may be
shown by the standard sorts. In this way the single
blue Charles Dickens has been changed to single red
and to double blue, and again, very recently, to double
red, till we have four varieties named Charles Dickens,
Last year's catalogue of a reliable Dutch grower eon-
tains 340 named Hyacinths. j. m. Thoeburn & Co.

HYBRIDS are the products cf crossing between spe-
cies. Of late, the word Hybrid has been used by some
writers to comprise all crosses, whether between species
or varieties. The justification of this usage is the fact

that there are no hard and fast lines between varieties

and species, and therefore that hybridism in the old

sense is incapable of exact delimitation. The opponents
to this usage, however, contend that so long as it is cus-
tomary to speak of species and varieties as different

classificatory categories, it is equally allowable and use-
ful to speak of Hybrids as between species and of cross-

breeds as between varieties ; moreover, historical cus-
tom favors this usage. Common-language terms rarely

if ever express absolute or ideal truth : they grow up by
ctistom. Whenever new ideas and discoveries render
them inexact, it may be quite as well to invent new
terras as to give new and technical meanings to old
terms which are tlioroughly established in litera-

ture. The word Hybrid has always been a specific

term, and it were a pity now to make it a generic one,
particularly since there is a well established generic
term. The generic word, both substantive and verb, is

cross. Specific kinds of crosses are Hybrids, betw^een
species; cross-breeds, between plants of the same spe-

cies ; half-hybrid, between a species and a variety of

another species ; bigener, between plants of different
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genera. There are technical terms to designate the
various kinds and degrees of crossing.

It was fornierl}'- held that inability to make fertile Hy-
brids is proof that the forms are distinct species; and
contrariwisej that plants which make fertile crosses are
of one species. Hybridization has also been made a test

of genera. These notions are now given up, for cross-

ing and classilication belong to two imlike categories of
facts. Species and genera are not entities in them-
selves, but are mere artificial groups made by men for
their convenience when writing and speaking of living
things. Crossing is a biological phenomenon.
Hybrids are unusual facts in nature ; that is, they

are rare compared with the whole number of plants.

On the other hand, cross-breeds are usual. Most flow-

ers are so constructed as to favor cross-pollination.
Cross-breeding is one of the prime means of inducing
slight variations and of invigorating a type. Upon the
variations which arise from crossing and other means,
natural selection operates in the production of new
forms. But it is significant that these new forms usu-
ally come about slowly and gradually. It is the desire
of the cultivator to produce new forms quickly and of
pronounced distinctness. He therefore employs cross-
ing between unlike tj'pes, or species, hoping thereby to
secure wider departures. In nature, the cross-breed is

the beginning of a process of breeding: it starts off the
variation. Man is often tempted to look upon the Hy-
brid as the end. If the products of a given cross are
not to his liking, he throws them away and tries again.
The most expert plant-breeders, however, now hybridize
to get a"break,'' and thenceforth depend chiefly on selec-

tion to realize their clear-cut ideals, particularly in seed-
propagated plants.
To man Hybrids are of no value unless they can be

propagated. By seeds they usually vary immensely: it

is difficult to "fix" them so that they will come true.

By cuttings or layers or division, however, the character
of the parent may be propagated with practical cer-
tainty: the original plant is divided, and the parts are
put on the market. Nearly all commercial Hybrids are
of plants which are thus propagated by asexual parts

:

Kieffer pear, Hybrid grapes, Wilson blackberrj', Wild
Goose plum, cannas, roses, begonias, anthuriums, fuch-
sias, pelargoniums, rhododendrons. Since the Hybrid
is variable when propagated by seeds, continued selec-
tion, or plant-breeding, must be employed to fix and es-
tablish a desirable type.

It is thus seen that hybridization rarely gives rise to

dominant horticultural seed-races, but rather to an in-

dividual plant which may be disseminated by some di-

visional means of propagation. The seeds of Hybrids—
as of the modern cannas—may give rise to good varie-
ties, and they may not; but these new varieties are, in
their turn, usually propagated by means of asexual parts
if they are to be kept true.

Practically there is no certainty in hybridization.
Rarely can a man picture to himself an ideal variety,
and then by means of hybridization produce it. He
hybridizes plants which possess some of the character-
istics of the desired or ideal variety, and then takes his
chances. True plant-breeding sets an ideal, and then
reaches it by working along certain definite lines. It

seeks first to secure a variation in the desired direction:
this may be secured by means of crossing, change of
soil, modification of food supply, and other changed con-
ditions. It seeks, then, to preserve or augment the form
by means of definite selection.
Fundamentally, there are no laws of hybridization.

Every Hybrid is a law unto itself. By the study of many
examples of hybridization, one is able to construct an
average of probabilities as to what will or what will not
occur in a given case : but the given case may contradict
all the probabilities without apparent cause. Hybridiza-
tion is an empirical subject.

One can not tell what species will or will not hybridize
except by trying. Hundreds of species have been tried,
and for them the knowledge is more or less exact.
Plants hybridize most freely which are the subjects of
much care and coddling: the orchids are the best ex-
amples. In these groups. Hybrids are chiefly fanciers'
plants, valuable often only because they are Hybrids or
are rare and curious. One cannot tell beforehand

50

whether the products of any hybridization will be exact
intermediates, or in what way or degree they will carry
over or blend the parental characters. As a rule, the
more closely akin the species, the more perfect will be
the blending or amalgamation of the two. See Pollina-
tion.

The literature of hybridization is extensive but scat-
tered. The standard text isFocke's "Die Pflanzen-Misch-
liuge," 1881. The possibilities of hybridization as a factor
in plant-breeding are presented in many aspects in
the "Hybrid Conference Report" of the Royal Horticul-
tural Society, London, 1900. There are special books de-
voted to orchid Hybrids (see Orchids). In North America
there has been little fundamental wi'iting on the subject.
See an excellent paper by Swingle and Webber, Year-
Book of the U. S. Dept. Agric. 1897; papers in Ameri-
can Gardening, 1899, pp. 397, 413, 431 ; Bailey's "Plant-
Breeding," 1895. L, H, B^

HYDRANGEA {Greek, liydor, water, and aggeion,
vessel ; alluding to the cup-shaped fruit). Saxifragd-
cece. Very ornamental deciduous shrubs, with oppo-
site, simple, rarely lobed, petioled Ivs. and small, white,
bluish or pinkish fls. in corymbs or panicles, bearing
usually marginal sterile fls., with enlarged showy se-
pals, or in some varieties all the fls. are sterile and en-
larged : fr. a small, insignificant capsule. S. panicii-
lata is the hardiest of all, but H. arborescens, R. radiata
and H, BretschneideH are also almost hardy North,
while -ff. quercifolia and petiolaris require at least a
very sheltered position and H. liortensiSyVelutina, in-
voliicrata and virens are still more tender, and can hardly
be grown outdoors North except when well protected and
sheltered. They groiy best in a rich, porous and some-
what moist soil and thrive well in partly shaded posi-
tions, but flower more freely in full sun if they only have
sufficient moisture. All Hydrangeas are well adapted
for borders of shrubberies, and ff. paniculata and hor~
tensis, especially the varieties with sterile fls., are very
showy as single specimens on the lawn. In warmer cli-

mates the latter is sometimes used for ornamental
hedges (see G.C. III. 24:337 and 450); but it is not
hardy in the North. These and also most of the
other species should be pruned in fall or early spring,
and the branches of the previous year cut back to 1-3
pairs of buds, according to the growth of the branches
and the desired size of the panicles; if only slightly
pruned the panicles will be many but small. Sometimes
they are cut back every year almost to the ground and
produce then enormous panicles, which, however, usu-
ally need artificial support and lack the gracefulness of
less severely pruned plants. H. panictUata, var. gran-
diflora can be grown in a small standard tree; for this
purpose vigorous young plants should be selected and
planted in rich soil, and cut down to the base. The
strongest shoot of each plant will attain by fall the
height of 4-6 ft., if freely manured and watered during
the summer; in autumn, all the weaker branches are
cut off, and in colder climates the plants should be
lifted and stored in a frost-proof pit or cellar, since the
wood is not usuallj'^ sufficiently ripened to withstand
severe frost. In the following year the top of the stem
is allowed to branch. The weaker basal shoots maj' be
pegged down to make new plants. Strong-growing varie-
ties of _ff. horfensis may be treated in the same way if

standard plants are desired.
M, Jiortensis, which cannot withstand much more

than 10° of frost, is in the North much grown as a pot-
plant, especially the more showy varieties with large
heads of sterile fls., and is extensivelj' used for outdoor
decoration during the summer. Late in fall, when the
Ivs. have fallen after frost, the plants are moved to a
frost-proof cellar and kept rather dry until spring, when
they are repotted in new soil and the growth of last

year cut back to 1 or 2 pairs of buds. As a suitable soil

may be recommended a mixture of loam, leaf-mold and
sand, with ground bone, dried cow manure or some other
kind of manure added. During the summer a liberal

supply of water should be given, also occasionally ap-
plications of liquid manure, until the fls. have developed.
They may also be planted in the open ground during
the summer, lifted late in fall with a large ball of earth,
stored over winter in a coldframe or pit and planted out
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again in spring; this will not injure in any way the pro-
fusion of fls. In certain kinds of soil the pink Horten-
sias show a tendency to turn blue, and perhaps this

can be caused by adding iron filings or alum to the
soil. n. hortensis is also a valuable plant for forcing,
and is much grown for Easter, especially the var. Otaksa,
on account of its dwarfer habit. Handsome pot-plants
can be grown in one year from cuttings. In February

or March cuttings are inserted
in' the propagating house with
slight bottom heat, and planted
in small pots as soon as they
are rooted. During the sum-
mer they may be easily grown
in pots and plunged outdoors
in coal ashes or in any kind of
porous soil, transplanted sev-
eral times and freely watered
and occasionally manured ; or
they may be planted out in

rich soil, exposed to the full

' sun, where water should be
liberally given and now and
then an application of liquid
manure. Last of September
they should be repotted in 8-

inch pots, kept shady some
days until established, and
afterwards exposed to the sun.
After the first frosts they may
be brought into a cool green-
house. If intended to have
them in flower for Easter,
they should be transferred
not later than the fore part
of January into a warmer
house, with a temperature
gradually rising from 50° to

60°; the plants should be
freely watered, and about once
a week an application of

liquid manure given until the
flower buds are developed. The fls. should be almost
fully developed some time before they are desired,

that they may be hardened off in a cooler house, since

overforced plants are likely to collapse if exposed to

sudden changes of temperature. After flowering, the
plants are pruned and repotted or planted out and
treated as above described for cuttings, or they may be
thrown away and another set of plants raised from cut-

tings.
S. pefiolaris is a handsome climbing plant for cover-

ing walls and trunks of trees, and grows well in the
shade, but fls. freely only in the full sun.
The Hydrangeas are readily prop, by cuttings of half-

ripened or nearly ripe wood under glass in summer
(Pig. 1111); also by hardwood cuttings, layers, suckers
or division of older plants. S. quercifoUa is best propa-
gated by suckers or by layers of growing wood put down
in summer. Rarely increased by seeds, which are very
small, and should be sown in fall in pans or boxes and
only slightly covered with soil.

About 25 species in N. and S. America, Himal. and E.
Asia. Lvs. without stipules : fls. perfect in terminal
panicles or corymbs, often with sterile marginal fls.;

calyx lobes and petals 4-5; stamens usually 10; styles

2-5, short: capsule 2-5-celled, dehiscent at the base of

the styles, with many minute seeds.

nil. Summer cutting of

Hydrangea paniculata.

acuminata, 7 (1).

arborescens, 3.

Azisai, 7 (1).

Belzoni, 7 (1).

Bretseliiieideri, 6.

Burgeri, 7 (1).

cceruUa, 7 (1).

caneseens, 4.

cinerea, 4.

cordata, 3.

flmbriata. 7 (3).

floribunda, 1.

glabrescens, 6.

grandiflora, 1.

heteromalla. 5.

INDEX.

HorteHSia, 7 (2).

liorteusls, 7, 8.

luvolucrata, 8.

Japoiiica, 7 (1).

Ijindleyi, 7 (1).

macrosepala, 7 (1").

Mandshurica, 7 (2).

Mariesi, 7(1).
nigra, 7(2).
nivea, 4.

Otaksa, 7 (2).

p.auiculata, i.

FeUnensis, 6.

petiolaris, 9.

prrecox, 1.

prolifera, 7 (3). '

pubescens, 5.

Qaiercifolia, 2.

radiata, 4.

rosalba, 7 (1).

roseo-marginata, 7.

rubro-plena, 7 (3).

serrata, 7 (1).

stellata, 7 Ci)'.

tardiva, 1.

Thunberpi, 7 (1).

urticifolio,, 3.

variegata, 7.

vestita, 6.

A. JSrect or spreading sliruhs : stamens 10: petals ex-
panding.

B. Inflorescence pyramidal.

1. paniculita, Sieb. Shrub or small tree, to 30 ft.,

with dense glolDose head: lvs. elliptic or ovate, acumi-
nate, serrate, sparingly pubescent abo%'e, more densely
on the veins beneath, 2-5 in.: panicle 6-12 in. long: fls.

whitish, the sterile ones changing later to purplish
;

styles 3: capsule with the calyx about at the middle.
Aug., Sept. Japan. S.Z. 01. — The following varieties are
cult. : Var. Jloribunda, Regel. Panicles large, with more
and larger sterile fls. Gt. 16:530. Var. granditldra,
Sieb. (var. hortensis, Maxim.). Fig. 1112. Almost all

fls. sterile
;

panicles very large and showy. F.S.
16:1665-66. Gn. 10:37 and 54, p. 376. R.H. 1873:50.
Mn. 8:119. A. G. 18:313. Gng. 3:357 and 5:3. F.B. 8:214.
S.H. 1:174. Var. prSecox, Rehd. Almost like the type,
but flowering about 6 weeks earlier, in the middle of
July. G.P. 10:363. The late flowering typical form is

sometimes called var. tardiva, Hort. S. panicnlata,
var. grandiflora is the common Hydrangea of lawns. It
is seen to best effect when planted close in front of heavy
shrubbery. Cut back rather heavily in early spring.

2. quercifdlia, Bartr. Shrub, with spreading branches
to 6 ft. : young branches densely ferrugineously tomeu-
tose: lvs. long-petioled, roundish or broadly ovate, pin-
nately lobed with serrate lobes, glabrous above at length,
whitish tomentose beneath, 4-8 in. long: panicle 4-7 in.

long: fls. pinkish white, the sterile ones turning pur-
ple. June. Ky. to Alab.and Fla. B.M. 975. Gng. 2:305.
Hardy at Philadelphia.

BB. Inflorescence corymbose, flat or globular.
.

0. Cyme without involucre at the base.

D. Styles usually 2: capsule with the calyx at the
apex.

3. arborescens, Linn. {R. iirticifdlia , Hort.). Erect
shrub, 4-10 ft.: lvs. long-petioled, ovate, acute or acu-
minate, rounded or cordate at the base, serrate, green
and glabrous on both sides or somewhat pubescent or
glaucous beneath, 3-6 in. long : cymes 2-5 in. broad,
with none or few sterile fls. June, July. N. J. to Iowa,
south to Fla. and Mo. B.M. 13:437. -Var. cord&ta, Torr.
& Gr., has the lvs. broadly ovate and cordate. — Var.
stSrilis, Torr. & Gr. Almost all fls. sterile, known also
as Hills of Snow.

4. radia,ta, Walt. (II. mwea, Michx.). Similar to the
former, but lvs. densely whitish tomentose beneath and
cymes always with sterile fls. June, July. N. C. to Mo.,
south to Ga. B.B. 2:185.— Var. caneseens, Dipp. {II.

caneseens, Hort. JI. cinerea, SinaU). Lvs. grayish to-

mentose beneath, sometimes pubescent above. Tenn. to
Ga.—Hardy about Philadelphia.

DD. Styles usually S : capsule with the calyx near the
middle.

5. vestita, Wall. {H. heteromalla, Don. II. piMs-
ceHS, Decne.). Shrub, to 10 ft.: petiole deeply grooved
and margined, red: lvs. ovate, acuminate, densely se-

tosely dentate, almost glabrous above, densely whitish-
tomentose beneath, 4-8 in. long : cyme 5-8 in. broad,
with bracts ; sepals of sterile fls. elliptic or obovate,
acute or mucronulate: capsule with the calyx above the
middle. June, July. Himal. F.S. 4:378-79. G.C. II.

22:617.

6. Br6tschneideri, Dipp. [R. vestita, var. pubiscens,
Maxim. H. Pehinensis,iiOTt.). Shrub, to 8 ft. : petioles
not margined ; lvs. ovate or elliptic-ovate to oblong-
ovate, acute or acuminate, serrate with short callous
teeth, more or less pubescent beneath, 3-5 in. long;
cymes similar to the former but smaller and denser, se-
pals roundish, obtuse: capsule with the calyx near the
middle. July. N. China, Setshuen. G.F. 3:17and6:396.
—Var. glabrescens, Rehd. (R. serrata, Koehne, not
DC). Lvs. smaller, elliptic, more coarsely serrate and
only sparingly pubescent.

7. horttasis, Smith (ff. ffori'^nsw, DC. R.opuloldes,
C. Koch. R. Japdnica, Sieb.). Shrub, to 8 ft., almost
glabrous : lvs. ovate or ovate-elliptic, acuminate or
acute, coarsely serrate, 5-8 in. long: fls. in large cymes
without bracts, white, bluish or pink, few or all of
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them sterile.—The greenhouse Hydrangea. June, July,
hut blooming in winter under glass. A large number of
varieties have been introduced from Japan and China,
where this species has been extensively cultivated for
many centuries, and where it is native. The following
are some of the best known. They may be divided into
3 groups

:

(1) Japonica group: cymes flat, ivith sterile and fertile

flowers .

Var. acuminata, A. Gray {H. acumin&ta, Sieb. &
Zucc. ff. Biirgeri, Sieb. & Zucc). Lvs. ovate-lanceo-
late, acuminate, sparingly appressed-pubescent: sterile

ils. with elliptic entire sepals, usually blue. S.Z. 56-57.

Var. A^isai, Maxim. (H. Asisai, Sieb.). Lvs. elliptic-

ovate, glabrous : sterile fls. with obovate sepals, long-
pedicelled, overtopping the fertile ones. S.Z. 51. Var.
Belzbni, Maxim. (_ff. Belsonii, Sieb. & Zucc. S. Japon-
ica, var. cferulea, Hook. S. Japonica, var. cceriiles-

cens, Regl.). Of dwarfer and stouter habit : lvs. ovate
or obovate, short-acuminate, glabrous, somewhat thick:
sterile lis., whitish, pinkish or bluish, with rhombic, usu-
ally entire sepals. S.Z. 55. B.M. 4253. Here belongs
also var. InipSratrice Eugenie with pink fls. R.H.
1868:471. Var. Jap6nica, Maxim. (JS. Japonica, Sieb.).
Lvs. ovate to elliptic, acuminate, glabrous : sepals
broadly ovate, toothed, pink. S.Z. 53. B.B. 30:61. R.H.
1874:90 (s.s H. acuminata). Var. macroa^pala, Rgl. Dif-
fers from the former only by its larger sepals. Gt.
15:520. Var. M^riesi, Hort., seems also not much differ-

ent, but has somewhat broader lvs., and the pink sterile

fls. are very large, 3-3}^ in. across. Gn. 54:1196. G.C.
III. 23, suppl. 5-28. Var. rosaba, Van Houtte (H. Lind-
leyi, Hort.). Lvs. ovate or elliptic-ovate, acuminate,
sparingly hairy: sepals dentate, ovate or broadly ovate,
white and pink or white changingto pink. S.S. 16: 1649-
50. R.H. 1866:430. Gn. 46:990. Var. serrita, Rehd.
{ff. serrata,DC. IT. TJiimbergi, Sieb. &Z-aca. E.cya-
nea, Hort.). Lvs. elliptic or ovate, narrowed at both
ends, serrate, sparingly appressed-hairy, lH-3 in. long:
cymes small, .3-4 in. broad: fls. pinkish or bluish; sepals
roundish, obtuse or emarginate. S.Z. 58. G.C. 1870:1699.

(2) Hortensia group: cymes globose, with almost all
fls. sterile.

Var. nigra, Arb. Kew. (IT. Mandslnlrica, Koehne.
H. opiilo'tdes, var. cyandclada, Dipp. H. nigra, Carr.
H. ramulis coccineis and ram. pictis, Hort.). Branches
dark purple or violet, often almost black : lvs. ovate-
elliptic, acute: cymes large, with purple peduncles: se-
pals pink or bluish, obovate. A. P. 5:360. Var. Horten-
sia, Maxim. Lvs. large, elliptic, glabrous : sepals
broadly ovate, entire, usually pink. This is the form
which first came into cultivation outside of Japan and
China, and is said to have been introduced from China to
England in 1790, by Joseph Banks. B.M. 438. G.C. IIL
24:45. Gn. 45, p. 12; 50, pp. 123, 256, 367; 52:281. Var.
Otiksa, Maxim, (ff. Otaksa, Sieb. & Zucc). Pig. 1113.
Dwarfer, but of vigorous growth: lvs. obovate, short-

acuminate, rather thick, glabrous: sepals obovate, en-
tire, pink or blue. S.Z. 52. P.S. 17:1732-33. Gn. 50:1079.
R.H.1868:450. Mn. 5, p. 105. A.G. 11:415. A.P.10:1015.
P.E. 9:52 and 401. Gng. 5:161. Var. plena, Rgl. Similar

1112. Hydrangea paniculata, var. erandiflora.

1113. Hydrangea hortensis, var. Otaksa,

to var. Hortensia, but sepals toothed. Var. Thomas
Hogg, Hort. Lvs. elliptic or ovate, rather small: heads
large, pure white. This variety is somewhat dwarfer
than the common Hydrangea and is, besides Otaksa,
the best as a pot-plant. It is also to be recommended
for outdoor cultivation, as it is one of the hardiest.

(3) Stellata group: fls. ^cith many .narrow sepals.

Var. steliata, Maxim. (R. stellAta, Sieb. & Zucc).
Lvs. ovate or ovate-oblong, sparingly pubescent: cj'mes
with larger sterile and smaller fertile fls., both with
many narrow-elliptic sepals. S.Z. 59. Var. fimbriata,
Dipp. Cj'mes rather dense, with almost all the fls.

sterile: sepals limbriate, white, pink toward the base.
G.C. III. 23, suppl. 5:28. Var. prollfera, Hort. {R. stel-
lata, var. prolife7-a, Rgl.). The fertile fls. bearing 1 or
few smaller ones in the center. Var. rubro-plfena, Dipp.
Cymes rather dense, with almost all fls. sterile, chang-
ing from pink or pale lilac to dark red.

There are also some varieties with variegated lvs., as
var. variegata, Regel, a form of var. Belzoni, with the
lvs. edged white (P.S. 7:696); var. tricolor, Hort., with
the lvs. variegated with white and edged yellow; var.
rdseo-margin^ta, Hort., with the lvs. spotted white and
edged pink.

CC. Cyme enclosed before expanding by 6-S
large, deciduous bracts.

8. involucr^ta, Sieb. Low shrub, to 5 ft.:

lvs.oblong, acuminate, densely and sharply ser-
rate, appressed, pubescent on both sides, rough
to the touch, 4-8 in. long: bracts at the base of
the cyme large, orbicular; smaller bracts none:
fertile fls. blue or pinkish, sterile ones whitish:
capsule with the calyx at the apex; styles usu-
ally 2. Aug. Jap. S.Z. 03. J.H. III. 32:103.
R. Sapphire, introduced 1890 by Lovett, seems
to belong here. Var. hortensis, Maxim. Pis.
double, usually pink and often proliferous.
S.Z. 64. P.S. 3:187.

AA. Climbing by aerial rootlets: stamens 15:
petals cap-like, cohering, falling off as
a whole.

9. petioli,ri8, Sieb. & Zucc. [R. scdndens,
Maxim., not DC. R. voliibilis, 'H.oi't.). Climb-
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ing to 80 ft. in Japan: Ivs. long-petioled, broadly orate-
cordate to elliptic, acute or acuminate, crenately ser-
rate, almost glabrous, 2^ in. long: cymes rather loose,
-810 in. across, with rather few sterile £ls. ; styles usu-
ally 2 : capsule with the calyx at the apex. July. Japan,
Sacohalin. B. M. 6788. S. Z. 54, 59, 2, 92. M. D. G.
1897:236-37. S.H. 2:191-93.-A very variable species,
figured and described by Sieb. & Zuec. under three dif-

ferent names. In gardens it is often met with under
the name of Schizophragma hydrangeoides, another
Japanese climber of similar habit, which, however, is

easily distinguished by its sinuately dentate Ivs. and
its sterile fls. having only one large cordate sepal.

B". altissima. Wall. Allied to H. petiolaris, but less high
climbing, often only a spreading shrub, to 1.5 ft. : Ivs. ovate-
lanceolate: stamens 10. Himal.—JJ. ftspera, Don. Shrub, to
20 ft., similar to H. vestita: Ivs. oblong-lanceolate, densely pu-
bescent beneath; sepals usually toothed : fr. with the calyx at
the apex. Himal. Tender.—H. hivta, Sieb. & Zuce. Shrub, to
4 ft.: Ivs. broad-elliptic, coarsely ineised-serrate: cymes without
sterile fls. Jap. S.Z. 62. Not very decorative.—if. robiista.

Hook. f. & Thoms. (H. cyanema, Nutt.). Spreading shi-ub, to
15 ft., with large ovate Ivs., pubescent on both sides; sterile

fls. with toothed sepals: capsule with the calyx at the apex.
Himal. B.M.5038. Handsome in bloom, but tender.—S". vir^is,
Sieb. Slender shrub, to 6 ft. : Ivs. elUptie or lanceolate, coarsely
serrate. l-2Min.: cymes rather few-fid., sterde fls. \vith 3 or 4
large, unequal sepals, white, .lap. S.Z. 60. A desirable shrub,
with gi-acefUi and delicate fls. and with the Ivs. often hand-
somely variegated along the veins, but tender.

Alfred Rehder.
HYDRASTIS (name of doubtful meaning). Samtncu-

l&cece. Two species of hardy herbaceous perennials,
one from Japan and one from N. Amer. Stem erect,

pubescent: Ivs. palmately 5-7 -lobed, serrate: fls. green-
ish white, small, solitary; sepals 3, petal-like, falling
early; petals none; stamens many; carpels 2-ovuled, in
fruit becoming aggregated berries. Requires moist
situations in good, rich loam and leaf-mold. Prop, by
division of the root, and by seed.

Canadensis, Linn. Orange Root. Golden-seal.
Stem 4-10 in. long, from a thick, yellow rootstock:
basal Ivs. 5-8 in. broad; stem Ivs. 2, lower one petioled,
•upper sessile and near the small flower: fr. in ovoid
head, the 8-12 fleshy carpels tipped with a short, curved
beak. April. Eastern U. S., in rich "woods. B.M. 3019
(in flower); 3232 (in fruit).—Used in gardens for the
showy leaves and beautiful red fruit ; root used in
medicine. K. C. Davis.

HYDRlASTfiLE (Greek, water and column; the tall

trunks growing near springs). Falmdcece. A genus of
one species, a tropical Australian palm advertised by
perhaps only one American dealer as Kentia Wendlan
diana. It is told, however, from the Kentias in foliage
by the leaf-segments split at the apex instead of acumi-
nate and not split. More fundamentally, it differs in
having the ovule on the side of the cell instead of at the
bottom, as in Kentia. In this respect it agrees with the
group of genera mentioned under Hedyscepe, but it

differs from that group in having the fls. borne in i
ranks Instead of spirally. Hydriastele is a spineless
palm with erect winged caudex: Ivs. terminal, pinnati-
sect; segments alternate, linear, split at the apex; mid-
veins covered below with caducous scales; margins thin;
rachis laterally compressed, dorsally convex ; face of
the petiole concave; sheath rather short: spadices with
short, jvide peduncles, branched from the base, the
branches obtusely quadrate, long, slender, pendulous:
spathes 2, complete, compressed, deciduous, the lower
one ancipital: bracts and Ijra^tlets connate; fruit small,
ellipsoidal, smooth or ribbed. For culture, see Palms.
Wendlandiana, H. Wendl. & Drude [Kentia Wend-

landidna, F. Muell.). A tall palm. Leaves many feet
long; segments numerous, unequal, lihe longest IK ft.,

the upper ones confluent at the base, all denticulate at
the apex. Queensland. Jared G. Smith.

This distinct and excellent palm has hitherto been
rare, but now that the seeds are being produced in tropi-

cal nurseries it is fast becoming popular. The seeds
are round, fairly hard, and resemble those of Arehonto-
phtenix Alexandrce. The characteristic Ivs. are pinnati-
fid, the segments being irregular and somewhat jagged
at the apex, after the fashion of a Pish Tail palm or

Caryota. It stands the temperature of an ordinary living
room better than many other palms. For rapid growth
it needs more heat than Hoivea Belmoreana and Fors-
teriana. In the greenhouse a temperature of 60 to 70°
is most congenial. A lower temperature will not hurt
it, but gives a slower and more compact growth. It
loves plenty of moisture, and frequent syringing is
beneficial. For potting soil, it likes rich loam, with
plenty of sharp sand and good drainage. The seeds and
seedlings should be treated more like the commercial
Areca, i.e., Ghrysalidoearpus lutescens. It forms a sin-
gle stem when only 3 ft. high, and grows to a height of
20 ft. or more in cult. It is at its best when 10 to 15 ft.

high. When well established and pot-bound it loves
high feeding, as does Chrysalidocarpus lutescens. This
palm has a bright future commercially.

H. A. SlEBRECHT.

HYDR6CHAEIS (Greek, graceful water plant).
Hydrocliariddcew. Frogbit. A genus of one species,
an aquatic plant, grown in a few aquaria. It is found in
ditches and ponds in Europe and temperate Asia. H.
Morsus-ranae, Linn., has floating stems resembling run-
ners, and tufts of radical leaves, and submerged roots.
Lvs. stalked, roundish, with a heart-shaped base, rather
thick, about 2 in. across: peduncles of the staminate
plant bearing 2-3 fls. on long pedicels, wdiich spring from
a spathe of 2 thin bracts: petals 3, white, stamens 3-12:
spathe of the pistillate fls. sessile among the lvs. : styles
6, with 2-cleft stigmas. For American Frogbit, see lAm-
nohium,
Hydrocharis dies in the fall, but winter buds (see

similar buds of Elodea, Fig. 759) break off and sink
when the old plants die. In spring, or in the green-
house or aquarium under genial conditions, they start
early into growth, the scales bursting and a young leaf de-
veloping and then the whole rises to the surface. It is a
very interesting plant. Its fine, silky roots are beauti-
ful and attractive in the aquarium, as well as the soft,
tender leaves and delicate flowers. Wm. Trioker.

HYDEOCLEYS. See lAmnodiaris.

HYDE0C6TYLE (Greek, loater and heaker ; the
plants thrive in moist places, and the roundish lvs. have
a cup-like depression in the middle). Umbelllferce.
This includes a plant which, according to J. N. Rose, is

considerably used at Washington, D.C., for carpet bed-
ding under the name of H. sibthorpioides, but, like many
other bedding plants its name seems not to appear in

1114. Hydrocotyle rotundifolia (X }s).

the leading retail catalogues, American or foreign. Fig.

1114 is the only accessible picture of the plant, except
that in -Hooker's Exotic Flora as M. intidula. The
plant has shining lvs. 3^-1 in. across, and is perhaps
perennial. It is prostrate and roots at the nodes. The
genus contains about 70 widely scattered species, mostly
inhabiting swamps, and has no near allies of garden
value. The species vary widely in habit and otherwise.



HYDEOCOTYLE

Important generic characters are fr. strongly cotq-

pressed: calyx teeth minute or obsolete; petals concave,
vallate or imbricate: umbels simple. For culture, see
JBeddtmj.

rotundifdlia, Rosb. {ff. sibthorpioldes, Lem. Sib-

tlidrpia ^Hj'op&ia, Hort., not Linn.). Fig. lUi. Lvs.
orbicular, cordate, subentire or 7-9-lobed to the middle
or lower, doubly crenate : umbel 6-8-fld. : fr. 2-ribbed.

Trop. Asia and Afr. Numerous synonyms are accounted
for by the variable length of the petiole. \-y^ jj_

HYDROPH"?LLUM (Greek, water-leaf; application

obscure). Sijdrophylldeem. About 7 species of Ameri-
can hardy herbaceous plants, mostly North American,
and perennial, with pinnate or palmately cut foliage and
cymose clusters of numerous small white, lilac, light

blue, purplish or violet fls. borne in early summer.
These plants grow a foot or two high, and are desirable

for shady situations where other plants do not succeed.
They are obtainable from dealers in native plants and
collectors. Floral parts in 5's: ovary 2-celled: styles 2.

Important generic characters are: calyx appendaged or

not: corolla bell-shaped, the tube within bearing a lin-

ear, longitudinal appendage opposite each lobe, with in-

folded edges, forming a nectariferous groove.

A. Calyx appendaged with a reflexed lobe at each

HYIMENOCALLIS ISl

appendiculatum, Michx. Biennial (all the others per-

ennial), hirsute with long spreading hairs: root-lvs. pin-

nately 5-7-parted : stem-lvs. palmately 5-7-angulated-
lobed: fls. violet or purple. B.B. 3:4i.

AA. Calyx not prominently appendaged {often minutely
appendaged in H. Canadense)

.

B. Ijvs. palmately cut.

Canadense, Linn. Fls. mostly greenish white : some-
times purplish. B.R. 3:2i2. B.B. 3:44.

BB. Lvs. 2)innately cut.

0. Peduncle shorter than the petioles.

capititum, Dougl. Tufted, about 9 in. high : lvs.

softly hirsute or pubescent. This and the next are the
only 2 far western species.

CO. Peduncle longer than the petioles.

D. Divisions of the leaf 7-15.

occidentale, Gray. Pubescent, hirsute or sparingly
hispid: fls. violet-purple, varying to white : 1ft. or more.

DD. Divisions of the leaf S-5.

Virginiciuu, Linn. Glabrous or nearly so: fls. white
or violet-purple. B.B. 3:43.

HYDROT.ffiNIA (Greek, water and band; referring
to a triangular glandular bar which secretes nectar).
IridAcece. Pour species of tender bulbs from Mexico
and Pern, more curious than beautiful, allied to Tigri-
dia, which see for culture. The following is procurable
from Dutch bulb growers.

Van-Hoilttei, Baker. Stem 2-3 ft. long, bearing 2-3
fls.: lvs. lanceolate, plaited, the lower 1 ft. long: spathes
inflated, 2 in. long : perianth campanulate; outer seg-
ments oblong, over 1 in. long, greenish outside, inside
dark brown, much veined, yellowish at tip ; inner seg-
ments suborbicular, half as long, pale lilac, somewhat
veined. F.S. 21:2174, as Tigridia Houttei.

HYMENaiA (application obscure). Leguminbsce.
This inchides a tree cult, in S. Calif, for its economic
interest. According to Von Mueller, the timber is hard,
extremely heavy, close-grained, used for select wheel-
work, treenails, beams, planks, and in various machinery.
A fragrant, amber-like resin, known as West Indian
copal, exudes from the stem. A tree of colossal size
and remarkable longevity, found in the West Indies,
Trop. Amer. and subtropical S. Amer. A genus of 8
species of tropical American trees: Ifts. 2, leathery,
said to close at night: fls. white, in short, densely
corymbose panicles; sepals 4; petals 5, sessile; sta-
mens 10: stigma small: pod short, indehiscent, woody.

Courbaril, Linn. Lfts. unequal-sided, obliquely ob-
long-lanceolate: fls. pedicellate: pod few-seeded, filled

with an edible mealy pulp with a honey-like taste.

HYMENOCALLIS (beautiful membrane, alluding to
the webbed filaments). Including Jsmene. Amarylli-
dacea>. Spider Lily. Sea Daffodil. Bulbous plants
of about 30 species of the warm parts of the New World
(one in Africa), cult, for the fragrant white (in 1 spe-
cies yellow), umbellate fls. Perianth with a cylindrical
tube, equal linear or lanceolate segments: stamens 6,

the filaments free above but webbed and united into a
cup below, the anthers narrow and versatile: ovarv 3-

loculed, with 2 ovules in each, bearing a long, slender
style and capitate stigma: scape solid and compressed,
arising from a tunicated bulb: lvs. oblong or strap-
shape. The genus is represented in the Old World by
Pancratium, which differs chiefly in having many ovules
iu each locule. For an account of the species, see
Baker, Amaryllidea?, pp. 120-129 (1888).
Some of the species of Hymenocallis are winter

bloomers : these should be treated essentially like
Crinums, being rested or kept slow in the summer.
They require a warm temperature. Of such are H.
macrostephana, H. speciosa, H. Caribcea. Other species
require an intermediate or conservatory temperature,
and bloom in spring or summer, resting in winter.
Of such are If. calathina, H. Ifarrisiana, S. Made-
ana, H. lacera, H. littoralis. Some of these latter or
intermediate-house species are hardy in the southern
states, there blooming in spring, as H. lacera, S. Gal-
vestonensis, and others. The species of Hymenocallis
require no special treatment {see Bu:hs), except that
the same bulbs may be flowered year after year if they
receive good care. Use turfy or peaty soil that will not
become "sour" or soggy. Prop, by offsets from the
bulbs.

calathina, 12. Harrisiana, 6. rotata, 9.

CaribjBa, 7. lacera, 9. Senegambica, 5.

decUnatum, 7. littoralis, 4. speciosa, 3.

Gralvestonensis, 8. Macleana, 11. tabillora, 1.

Guianense, 1. macrostephana, 10.

A., Filaments long and slender beyond the small cup.

B. Lvs. distinctly petioled.

1. tubiSldra, Salisb. Bulb ovoid, about 4 in. in diam.,
short-necked : leaf-blade about a foot long and one-third
to one-half as broad at the middle, the petiole 6-12 in.

long: scape 1 ft. tall: fls. many in the umbel and ses-
sile, the valves or bracts broad and cuspidate: tube of
perianth greenish, 6-8 in. long, the linear white reflex-

ing segments 4 in. long: cup 1 in. long, not toothed, less
than half or a third the length of the free part of the
filament. Northeastern S. Amer. B.R. 4:265, as Pan-
cratium Guianeyise, Ker.

2. undulita, Herb. Bulb ovoid, 3-4 in. in diam. : lvs.

with an oblong blade 1 ft. long and half as wide, cross-
veined; scape 2 ft. long, compressed: fls. about 10, ses-
sile, the tube 6-7 in. long, and the segments 3-4 in.

long and linear, white, with tinged red cup an inch long.
Venezuela.

3. specidsa, Salisb. Bulb globular, 3-4 in. in diam.:
lvs. 20 or less, large (often 2 ft. long), oblanceolate-ob-
long and acute, narrowed into a channelled petiole ;

scape mostly shorter than the foliage, glaucous : fls.

10-15, on very short pedicels, the bracts or spathe-
valves 3^ in. long: tube of perianth greenish, 3-4 in.

long, the segments often twice longer (entire fl. often
9 in. long) : cup about 13^ in. long, toothed, the free
parts of the filaments little longer than the Clip. W.
Indies. B.M. 1453. Gn. 47, p, 294. F. 1883, p. 71. -One
of the best. The bulb improves with age if care is taken
in growing and repotting. The lvs. are evergreen and
handsome. Fls. very fragrant, retaining their scent
even when dried. Blooms in winter. This and 3.
macrostephana are the most showy species.

B. Lvs. not petioled, strap-shaped.

c. Perianth tube mostly above 3 in. long.

4. littorlllis, Salisb. Bulb 3^ in. in diam. : lvs. about
12, 2-3 ft. long, IK in. broad, acute: scape 2-edged, 2 ft.

or less tall: fls. 4-8 in a sessile umbel, the tube 6-7 in.

long and green-tinged, the segments linear and recurved,
4 in. long, joined to the base of the cup: the cup funnel-
shape, broader and longer, toothed, the free part of the
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filaments about 2-3 in. long : style about equaling the
stamens. Tropics. Gn. 53, p. 57.—Long known in cult.,

but less showy than other species.

5. SeuegAmbica, Kunth & Bouch^. Lvs. somewhat
curved,«acute, 2 ft. long, 2 in. broad at the wide.st place:

scape about as long as the lvs. : fis. 6-8 in a sessile

umbel, the tube 5-(i in. long, segments very narrow and
4 in. long : cup funnel-shaped, 1 in. long and somewhat
broader, the free parts of the filaments 2 in. long. W.
Africa.

6. Hanisi&na, Herb. Bulb globular, small (less than
2 in. in diam.): lvs. only 3-0, a foot long and 2 in.

broad, much narrowed below: scape less than 1 ft. tall,

slender, glaucous : fls. 2-3 in a sessile umbel, the tube
slender and 3-i in. long, the Segments linear and 3 in.

or less long : cup funnel-shaped, % in. long, plicate,

small-toothed, the free filaments 1}4 in. long and often
exceeding the .style. Mex. B.M. 6562.— Flowers in

early summer. Hardy South.

CC. Peinantli tube mostly under 3 in. long.

7. Caribsea, Herb. (Pancratium Caribceum, Linn. P.
declindtum,iSac(i.). Bulb globular, 3-4 in. in diam. : lvs.

thin, 12 or more, not 2-ranked, shining, 2-3 ft. long, 2-3

in. broad at the widest place : scape sharp-angled, nearly
or quite as long as the lvs.; umbel sessile, 6-12-fld.:

tube 2-3 in. long, the segments linear and somewhat
exceeding it: cup 1 in. long, toothed, the free part of

the filaments lk-2 in. long. W. Indies. B.M. 826. L.

B.C. 6:5.58.

8. Galveston^nsia, Baker. Scape 1-2 ft. long, rather
shorter than the linear lvs.: umbel sessile, 4-6: perianth
tube 2-3 in. long (sometimes shorter), mostly a little

shorter than the linear segments: cup IM in. or less

long, funnel-shape, the edge erect, the free part of the
filaments little more than K in. long. Texas. — Lately
introduced to cultivation with the statement that it "may
be planted out in gardens all over the North like a peony
and prove hardy." Spring or early summer.

9. l&cera, Salisb. (II. rotdta, Herb. Pancrdtiiini ro-

tdtum, Ker). Bulb ovoid, 2 in. or less in diam , with a

long neck and prodiicing stolons or runners: lvs. 6-8,

linear, 13^ ft. or less long, flat above but concave toward
the base: scape 2-edged, glaucous, about as long as the
lvs.: umbel sessile, with 2-6 fls.: tube green, 3-4 in.

long, exceeded by the linear, often recurved lobes: cup
saucer-shaped or rotate, irregularly toothed, the free
part of the filaments 1}^ in. long. N. Car. to Fla. B.M.
827. L.B.C. 1:19. — Variable, particularly in the dimen-
sions of the fl. Spring or early summer.

1115. Hymenocallis macrostephana (X 1-5).

10. macrostephana, Baker. Fig. 1315. Closely allied

to S. speciosa, and conjectured by Baker to be a hybrid
of that species and H. calathina. Bulb with a long neck

:

lvs. 8-9, oblanceolate and bright green, 2-3 ft. long: fls.

6-10, large and striking because of the great cup (whence
the specific name), which is 2 in. across and as much
long, wavy-toothecl : tube greenish, 3 in. long: segments

linear-lanceolate, a little longer than the tube. B.M.
6436. Gn. 18:211. -Blooms in Feb. and Mar. One of the
best of the Spider Lilies, perhaps the best for warm-
house culture.

AA. Pilaments short and incurved (usually less than
1 in. long) beyond the large cup. (Ismene.)

11. Macle^na, Nichols. (Ismene Macledna, Herb.).
Bulb ovoid, 2 in. in diam. : lvs. a foot or more long and
nearly 2 in. broad, narrowing towards the base: scape 2-

edged, about the length of the lvs. : fls. 2-8,with a straight
tube 2 in. or less long, and linear, erect or somewhat
spreading segments as long as the tube: cup corolla-
like, \yi in. long and green-striped, fringed, the free
filaments % in. long, strongly inflexed and angled or
kneed at the cup. Peru. B.M. 3075.— One of the plants
known to the Peruvians as AmancEBS, the svibject of fes-
tivals. This and the next are intermediate-house species,
flowering in spring and summer.

12. calathina, Nichols. (Ismene calathina, Herb. Pan-
crdtinm caluttt'niirm, Ker). Bulb long-necked: lvs.

6-8, somewhat 2-ranked, strap-shaped, 2 ft. or less long:
scape 2-edged, 1% to 2 ft. tall, bearing 2-5 fls. in a ses-
sile umbel : tube green, 3-4 in. long, much enlarging
above: segments as long as the tube, M in. wide, lanceo-
late: cup corolla-like and green-striped, usiially larger
than in the last, with rounded fringed lobes : filaments
free for H in., incurved but not angled. Peru, Bolivia.
B.M. 2685.

The following names may be expected in the trade : H.
adnata, Herb.=H. littoralis.—ij, Amdnca^s, Nichols., is one of
the Ismene group, and the only species with yellow fls. B.M.
1324. B.R. 7:600. «n. 48, p. 168.- if. «ma!7ia, Herh.= H. ovata
(below).— JS. Andredna, Nichols. An Ismene: fl. only 1, the
cup nearly or quite as long as the segments. R.H. 1884, p. 129,
468.

—

H, crassifdlia, Herb. (H. oecidentalis, Britton & Brown).
Ga. to Mo.: lvs. linear, evergreen, thick; fls. with tube 3-5 in.

long and linear segments nearly as long: cup much narrowed
below.— fl". frdgrans, Salisb.= H. ovata (below).— if. Moritzi-
dna. Kunth. Evergreen, with lvs. like Eueharis : fls. white,
fragrant, with greenish tubes, vei-y slender and twice as long
as the segments, the cup vei-y short and tootlied. Venezuela.
G.C.III. 27:89.—ii. ovdta.'Roem. Lvs. broad and petioled: fls,

6-10, the tube about 2 in. long, the linear segments little longer;
cup 1 in. long. "W. Indies. B.R. 1:43. B.M. 1467. L. H. B.

HYMENODITIM. See Acrostichum.

HYMEN6LEPIS. See Acrostichum

HYMENOPHfLLUm (Greek, membrane-leaved). By-
menophyUdcece. A large genus of filmy ferns allied to
Trichomanes, but having a more or less deeply 2-lipped
or 2-valved involucre. Some 80 species are found in the
tropics of both hemispheres. One species appears in
wells in England.
Hymenophyllum demissum is a difficult plant to grow.

It needs a Wardian case in a coolhouse, and occasional
sprinkling overhead. The members of this genus are
propagated slowly by division.

A. I/vs. glabrous : rachis slightly winged above.

polyiuthos, Swz. Lvs. 2-8 in. long, 1-3 in. wide, tri-

pinnatifld: sori 2-12 to a pinna; involucre small. Tropics
of both hemispheres.

demissum, Swz. Lvs. 4-12 in. long, 3-4 in. wide, 3-4-

pinnatifid; sori very numerous, 20-30 to a pinna; invo-
lucre with ovate entire valves. E. Indies to New Zealand.

AA. Lvs. pubescent or ciliate.

ciliatum, Swz. Fig. 1116. Stalks ciliated and winged
-above : lvs. 2-6 in. long, 3-2 in. wide, tripinnatifid, the
segments ciliated ; involucre roundish, the valves di-

vided half way down and ciliated. Tropics of both hem-
ispheres.

aerugindsum, Carm. Fig. 1117. Stalks tomentose: lvs.

2-3 in. long, 1 in. or less wide, tripinnatifid, the pinnse
often imbricate, the surface and margins densely pu-
bescent ; involucres small, with valves divided nearly
to the base, densely ciliate. Tristan d'Acunha.

L. M. Underwood and Robert Shore.

HYMENOSPOEUM (Greek, referring to the 2-winged
seeds which distinguish it from Pittosporura). Pitto-

spordcece. This includes an ornamental shrub, cult, only
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in S. Calif. It has corymbs of tubular yellow fls. each
1 in. or more across. The genus has only one species,

an evergreen Australian shrub, with the habit of Pittos-

porum and resembling that genus in having thick,
leathery capsules and an indefinite number of seeds, but
in Pittosporum the seeds are thicker, not so much flat-

tened and not winged.

flavum, F. Muell. Lvs. usually alternate, sometimes
opposite or subverticillate, becoming nearly 9 in. long,
obovate, leathery, entire: co-
rolla with 5 obovate lobes, silky
outside, marked with red at

the throat ; stamens 5. B.M.
4799.

HYMEN6XTS Califdrnica is

Actinolepis coronaria

1116. Hymenophyllum ciliatum.

(XJ^.)

1117. Hymenophyllum
asruginosum. Nat. size.

HY0PH6BBE (Greek, food for sioine; referring to
the fruits, probably). Palmdcece. Three species of pin-
nate palms from Mauritius, 2 of which are cult, under
glass North and outdoors South. Much of their distinc-
tive beauty is in the color of the petiole and rachis,
which in if. VerschaffeJtii is yellow, while in If. amari-
caulis the petiole is maroon and the rachis orange. The
first species also has its leaves handsomely veined with
white.
These two species are highly ornamental palms, and

are frequently found in trade collections. They would
probably be grown in greater quantities were it not for
the fact that they are not very rapid growers while in a
young state. They are naturally heat-loving plants, and
flourish under similar treatment to that recommended
for the palm commercially known as Areca Intescens,
namely, a good loamy soil well enriched with stable
manure and with a moderate addition of bone dust, firm
potting, an abundance of water, and a night tempera-
ture of G5°, while in common with palms in general
when grown imder glass, it is found necessary to shade
from full sunshine during the period between March 1

and November 1.

Of the two species, R. VerscJiaffeltii is much the bet-
ter, and is one that should be found in all collections,
its stout and usually triangular stem and well furnished
foliage giving it a distinction that readily attracts at-

tention. Seeds of Hyophorbe should be sown in a light
compost, pure peat giving good results for this purpose,
the seed potsbeing placed in a bottom heat of 80° and
kept moist. The seedlings are delicate in their earlier
stages, and should be kept in a warm place until thor-

oughly established; they also require careful watering,
the roots of these small plants being quite tender.
Hyophorbe is allied to Chamsedorea and Roscheria,

which are cultivated. Hyophorbe is spineless and the
leaf segments are acuminate, while Roscheria has spines
and segments 2-cut at the apes. In Hyophorbe the fls.

are moncecious in the same spadix and disposed in
small, elongated heaps : in Chamaedorea the fls. are
dicecious or monoecious in different spadices and spi-
rally disposed. Hyophorbe contains stout, spineless
palms with ringed caudices, cylindrical, or swollen be-
low the middle or interruptedly swollen : lvs. terminal,
equally pinnatisect, the subopposite segments linear-
lanceolate, acuminate, plicate-nerved, with the thick-
ened margins recurved at the base; petiole subcylindri-
cal, the upper surface slightly furrowed, 3-sided at the
base; sheath large, swollen, entire: spadices with short
peduncles, twice-branched, the branches slender, spread-
ing

; spathes numerous, imbricated in 2 rows: fls. pale
green or yellow: fr. small, pear-shaped or olive-shaped,
straight or curved, gibbous or bigibbous at the base,
orange or blue.

amaricaillis, Mart. (Areca speeidsa, Hort.). Palm
60 ft. high, with a bottle-shaped caudex, 15-24 in. in
diam. near the base, slightly diminishing upwards to
the base of the leaf-sheaths and there abruptly con-
stricted : petiole 12-18 in. long, somewhat trigonous,
grooved on the face

; segments in 40-60 pairs, 18 in.
long, 2 in. broad, with the central and 1 lateral vein on
each side prominent above, the veins clothed below with
rather rigid, lanceolate, appressed scales, I.H. 13:462.
—Mauritius.

Verachaffeltii, H. AVendl. {Areca Verschaffiltii,
Hort.). Caudex 25-30 ft. high, 6-12 in. in diam. at the
base, bulging after a few feet, reaching 12-24 in. in
diam. in the middle, thence contracting upward : petiole
3 in. long, subterete, slightly grooved on the upper sur-
face, with a yellow band extending from the upper part
of the leaf-sheath along the face of the petiole to the
base of the blade; segments in 30-50 pairs, 20-30 in.

long, 1 in. wide, only the central vein prominent, clothed
on the under surface toward the base with short, linear
scales. Mauritius. I.H. 13:462. G.C. 1870:418.

S. Commersoiudna, Indica and lutesecns are Chrysalidocar-
pus lutescens, though H. Indiea is given as a good species by
Index Kewensis. Jared G. Smith and W. H. Taplin.

HYOSC"?A]ymS (Greek, Iwg's bean). Solandcece.
Henbane is a coarse, clammy, ill-smelling, annual or
biennial wayside weed which is cultivated for medicinal
purposes. An extract is commonly sold in drug stores.

About 15 species of herbs, biennial or perennial, pilose
or glabrous: lvs. wavy-margined, coarsely toothed, or
pinnatifid, rarely entire : corolla pallid, or lurid and
netted-veined, funnel-shaped, with 5 unequal lobes :

capsule circumscissile above the middle. The nearest
ally of garden value is Datura. Henbane grows wild in
Eu., W. Asia and Himalayas and is naturalized in
Amer. It is found in sandy and waste places. Seeds
can be obtained by the pound or less. For medicinal
purposes, only the leaves of the second year's growth
should be used.

nlger, Linn. Annual or biennial, 1-2% tt. high: lvs.

3-7 in. long, the upper ones stem-clasping, irregularly
lobed or pinnatifid: fls. greenish yellow, with purple
veins. June-Sept. B.B. 3:138.

HYPfiRICITM (old Greek name of obscure meaning
used by Dioscorides). Hyperic&cew. St. John's-Wort.
A genus of about 200 species, consisting of herbs, un-
der-shrubs and shrubs, and scattered over the whole
world, but particularly abundant in S. Europe, W. Asia
and N. Amer. ; few species of any value in the garden.
The leaves are opposite, oblong or lanceolate, exstipular,

sessile or subsessile, entire, subevergreen or deciduous,
dotted with pellucid or opaque glands, rich in volatile oil.

Flowers polypetalous, terminal, solitary or disposed in

single or compound cymes, appearing July-Oct., but
particularly in early August ; sepals 4-5, more or less

united at the base and unequal
,

petals commonly yel-

low, 4-5, oblique or contorted, hypogynous, alternate

with the calyx; stamens numerous, free or connate, in
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3-5 clusters, sometimes with interposed hypogynous
glands: ovary free, 1-celled, "witli a central placenta or
incompletely or completely 3-5-celied, sometimes longi-

tudinally furrowed: fr. a berry or capsule, with numer-
ous seeds borne upon the placenta or introflexed mar-
gins of the carpels : styles 3-5, free or united, persistent.

The Hypericums grow G in. to 5 ft. high, of erect to

prostrate habit, most of them tender or of uncertain
hardiness, requiring some winter protection. Many
kinds from the southern United States and southern
Europe, otherwise good, are unreliable from lack of

hardiness. Several N. American species not yet in cul-

tivation are ornamental and hardy. The few useful
species furnish a brilliant color, blooming when most
shrubs do not. All are of simple culture, succeeding in

almost any garden soil, but generally preferring a light,

warm land ; hence useful in sandy soils, flowering later

and longer if partly shaded. They are prop, by seeds,
sjickers, cuttings and strong pieces of creeping-rooted
kinds. The twigs are terete, 2-angled or 4-angled, The
smaller species are useful as rock-plants, the larger as
border plants, in the front of shrubberies or in unmixed
masses. Their common name, St. John's-Wort, comes
from the fact that the common people of some European
nations used to gather the flowers of H. perforatum to

decorate their dwellings on St. John's Day. The Hy-
pericums are mostly short-lived, and need renewal every
6-7 years.

INDEX.

ttdpressum, 9.

AndrosBemum, 8.

Ascyron, 1.

aureum, 20.

axillare, 14.

Buekleyi, ]0.

ealycinum, 5.

Chinense, 'J3.

cistifolium, 21.

densiflonira, 13.

elatum, 17.

elegaus, 11.

fastigiatum, 9.

floribundum, 18.

foliosum, 22,

gladioides, 14.

hlreinum, 16.

Hookerianum, 2.

Japonieum, 12.

Kalmianum, 6, 22.

lobocarpum, 7.

inonQgynum, 23.

Mosenaniim, 4.

multiflorum, 19.

Nepalense, 3.

nudiiloniiQ, 21.

ohlongifolium, 2.

patulum, 3.

prolificuni, 22.

pyraiyiidatum, 1.

salicifoliuvi, 23.

sphjerocarpon, 15.

tricolor, 4.

triflorum, 2.

TJralmn, 3.

Virginieum, 24.

A. Flowers yellow.

B. Styles 5.

c. Plant herbaceous.

1. Ascyron, Linn. (ff. pyramidiiinm, Jirya.^&.). Up-
right perennial, 2-6 ft. high, with tetragonal stems: Ivs.

clasping, ovate-oblong or ovate-lanceolate, acuminate
from the base, 2-5 in. long : cymes terminal, 3-12-fld.,

appearing in July: fls. 1-2 in. in diam. ; sepals small,
ovate-lanceolate

;
petals thin, narrowly obovate or ob-

lanceolate, curiously shaped and twisted, persistent un-
til withered; stamens in 5 clusters; styles someAvhat
spreading; stigmas capitate: capsule ovoid, % in. long.
—A somewhat coarse and ungainly plant living on river
banks, native to both North America and N. Asia. B.B.
2 :429. — Toward fall apt to be unsightly through the lower
Ivs. dying and remaining.

CO. Plant sJtruhby or suffruticose.

D. Stems terete.

2. Hookerianum, Wight & Arn. (H. oblongifolium,
Hook., not Choisy. H. trifldrum, Blume). A suffruti-

cose species, 2% ft. high, thin growing: Ivs. among the
largest of the genus, 1—t in. long, evergreen, ovate or
oblong, sessile, dark blue-green above, pale and glaucous
below, minutely pellucid punctate : corymbs several-
fld., of large golden yellow fls. in profusion, 2-3 in. in
diam. ; sepals large, obovate

;
petals very large, firm,

sub-rotund ; stamens in 5 clusters; styles recurved,
longer than the stamens ; ovary broad-ovate, longitudi-
nally furrowed. — Considered to be one of the best spe-
cies because of its large fls. and hardiness. August.
From the higher altitudes of the HimaLa3'as. B.M.4949.
Gn. 54, p. 490. — Easily prop, by cuttings.

3. p4tulum, Thunb. {H. Uraltim, Don. B. TfepaUnse,
Hort. ) . An evergreen spreading under-shmb, lK-2 ft.

high, with many smooth, purplish arching branches:
Ivs. ovate-lanceolate, acute, without dots : fls. many,
solitary or in cymes, large, 2 in. in diam., of good sub-
stance; sepals suborbicular; styles recurved: capsule
ovate, more or less longitudinally furrowed. Japan,
China and the Himalayas. Not very hardy, but one of the

best where it succeeds. Gn. 54, p. 491. B.M. 2375, 5093.
E.H. 1875:171.—Not so showy as some American spe-
cies, but graceful and delicate, and one of the best for
rock-gardens. Earliest to bloom.

4. Moseriinum, Andre. Gold Flower. Hybrid raised
by Moser, of France, from H. patulum and H. ealyci-
num, generally resembling the latter but lacking its

coarseness, and surpassing both parents in good quali-
ties. A glabrous subshrub 2 ft. high, erect, with the
tips of the branches pendulous: Ivs. similar to those of
H. ealycinum, ovate-obtuse-mucrouulate, opaque, 2 in.

long, dark green above, pale below: inflorescence with
]-3 fls. per stalk, which are golden yellow, 2 in. in diam.,
blooming for some time: calyx of foliaceous oblong se-

pals; corolla of broad rounded petals, their color height-
ened by the many tufted yellow stamens "with reddish
anthers: capsule top-shaped. .luly, Aug. R.H. 1889, p.
404. Gn. 54:1201. R.B. 10:97. G.C. III. 10:333.-Not
hardy in N. England, but successful farther south. Not
good individually, but good in masses, better adapted to
the herbaceous border than the shrubbery. May be
used as a pot-plant. Var. tricolor. Variegated form of
white and green edged with red. Habit like H. patulum

,

but more horizontal, the Ivs. smaller and narrower: fls.

one-fourth the size of those of H. Moseriannm but
similar. Less hardy.

DD. Stems angled.

5. ealycinum, Linn. Rose of Sharon. Aaron's
Beard. A subshrub, 1 ft. or less high, with many pro-
cumbent or ascending stems occurring in thick tufts:
Ivs. ovate, evergreen, leathery, dark green, glaucous
below, 2-4 in. long, filled with pellucid dots : fls. large,

solitary, or 2-3 together, 3 in. in diameter; sepals large,

obovate, spreading; stamens long and showy, in 5 clus-
ters, with red anthers; styles shorter than the stamens,
divergent: capsule ovate, 4 in. long. July-Sept. B.M. 146.

—A rapidly spreading plant, ci'eeping by woody root-

stalks completely covering the soil, tlsed as a ground
cover abroad. Not very hardy in New England, the
annual killing - back preventing its covering wide
stretches, but not destroying its bloom each year, nor
its usefulness in the herbaceous border, or in the margin
of a shrubbery. May be protected, and its dark, persis-
tent foliage preserved. Thrives in sun and moderate
shade. From Greece and Asia Minor. Prop, by root and
ripe wood cuttings.

6. Kalmianum, Linn. A shrub, 2-3 ft. high, with
rather contorted stems: Ivs. oblong-linear, or oblanceo-
late, 1-2K in. long, bluish, more or less glaucous below,
crowded: fls. small, ^-^-i in. in diameter, in 3- several-
flowered cymes; sepal's foliaceous oblong; stamens dis-

tinct; styles united below to form a beak: capsule ovoid,
longitudinally furrowed. G.F. 3:113. Mn. 6:141.-A rare
species, confined to the rocks and sands of Niagara and
the northern lakes, enduring considerable dryness.
Easily adapted to the garden, succeeding in the shade.
Not so showy in fl. as some other species, but good be-

cause of its bright, narrow Ivs. and hardiness.

7. lobocdrpum, Gattinger. Upright, hardy shrub, IK
ft. high, in the South 5-7 ft.: Ivs. oblong-lanceolate or
linear-lanceolate, obtuse or barely acute, iyi-2 in. long:
fls. profuse, small, in many-flowered naked cymes;
sepals linear-lanceolate ; stamens numerous ; styles

connivent : capsule oblong, 5-angIed, furrowed. Last of
August. Tenn.,where it frequents marshes. G.P. 10:453.
— Straggling plant of inferior quality.

BB. Styles 3.

0. Fruit a berry; Ivs. ovate.

8. Androsaemum, Linn. (Androscemum officinale,

All
.

) . Sweet Amber. Common Tutsan. A dense under-
shrub with erect, quadrangular stems: Ivs. ovate, 4 in.

long, subcordate, minutely dotted, dark green, whitish
below: fls. solitary or in cymes of 3-9, large, light yel-

low; sepals ovate ; stamens in 5 clusters, longer than
the corolla ; ovary subglobular or oval, incompletely
3-celled ; styles divergent, persistent : fr. berry-like,

blackish violet, the size of a pea. June-Sept. Lives In

shady, wet places, W. Europe. — Not yet proved hardy
at the North. Fls. not particularly attractive, but good
in fruit and foliage. AH parts very aromatic.
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cc. Fr, a capsule, l-S-celled.

D. Plant low, 6-15 in. high.

9. adprSssum, Barton. (B. fastigiAtum, Ell.)- Practi-

cally a herbaceous perennial, erect from a creeping or

decumbent base, growing in dense masses : Ivs. oblong

or lanceolate, 1-2 in. long, acute, thin: cymes few-sev-

eral-flowered. July, August. Moist places, Nantucket,

Mass., south. B.B. 2:431. Spreads rapidly by under-

ground stolons, suggesting occasional use as a ground
cover. Not very hardy in New England.

10. Buckleii, M. A. Curtis. Later written Buckleyi.
Dense shrub, with slender, 4-angled stems, forming neat,

rounded tufts : Ivs. bluish, broadly ovate oblong, i4-2]4
in. long, rounded at the apex, gradually narrowed at the

base, pale below, becoming scarlet in autumn : fls. soli-

tary or in cymes of 3, 1 in. in diam. ; sepals ovate;
petals striated and strap-shaped; styles connate: cap-

sule oblong-ovoid, large. June, July. Found only in the
highest mountains of the Carolinas and Ga. G. P. 4:581.

—Adapted to rockeries and margins of small shrub-
beries.

11. Slegans, Steph. A low perennial, 1-lK ft. high,
with erect, winged stem filled with black dots: Ivs.

ovate-lanceolate, rather clasping, bright green: fls. race-

mose, 1 in. in diam., appearing in late summer and au-
tumn; sepals ovate, much shorter than the petals, the
stamens somewhat longer: capsule ovoid, with 3 apices.

—A scarcely hardy plant from Siberia.

12. Jap6nicuin, Thunb. Decumbent, with ovate or oval
3-nerved clasping Ivs. >2 in. or less long, the stems 4-an-
gled, 2-15 in. tall : fls. 34 in. across, yellow, with petals
equaling the linear-lanceolate sepals and bracts; styles

one-third the length of the ovary. .Japan to India. — Per-
ennial ; but Hooker (Flora of India) says it is annual.
Blooms in spring. Not hardy North.

DD. Plant higher, S-4 ft.

E. Leaves linear.

13. densiJldrum, Pursh {H. prolificum, var. densiflb-

rum, A. Gray). A shrub, closely related to ff. prolifi-

cum, but rarer: stems erect, stout, densely leafy, 4-6
ft. high: Ivs. variable, broader and oblong like those of
JS. prolificum, or narrower and linear-lanceolate like
those of if. galioides, 1-2 in. long, mucronulate: fls. Kin.
in diameter, in broad, dense, many-fld. cymes; sepals
narrow, not foliaceous; stamens distinct; styles connate:
capsule completely 3-celled, short and slender, longitu-
dinally furrowed. .July-Sept. Pine barrens, N. J., and
south. Mn. 4:97. G.F. 3:527.-R.H. 1899, p. 517, 518.
Not well known, but appears to be hardy.

14. galioides. Lam. {R. axillAre, Lam., not Michx.).
Practically suffruticose, but sometimes occurs as a round,
compact shrub : stems erect, 3 ft. high, slender : Ivs.

linear, mucronulate, dark green, crowded, 1-3 in. long:
fls. in dense, many-fld. cymes 34-/^ in. wide ; sepals
linear, foliaceous, equal, shorter than the narrow petals;
stamens distinct; styles at first connate, becoming free

:

capsule conical, completely 3-celled, acute, longitudinally
furrowed. July-Sept. Natural to low, wet grounds,
Delaware to Fla., but grows freely in rich garden soil.

G.P. 10:433. G.C. III. 24:301. -Seems to be perfectly
hardy. Easily raised from seeds. Not well known.

15. sphaerocirpum, Michx. Erect perennial, 1-2K ft.

high, 4-sided: Ivs. linear or linear-oblong, obtuse, 1-2
in. long: cymes of many small fls. H in. in diameter,
nearly leafless ; sepals ovate, mucronate; petals 3 times
longer; stamens numerous, distinct; styles imited be-
low : capsule globose, H in. long. July. Frequents
rocky banks of rivers, Ohio and Ky. ; satisfactory in
light, sandy soil. — Spreads rapidly by stoloniferous roots,
covering the soil and preventing washing. Not very
ornamental. Half-hardy North.

EE. Zivs. broacHy lanceolate or ovate: sepals ovate.

F. Stamens and styles longer than the petals:
styles divergent.

16. hircinum, Linn. Glabrous subshrub of round,
compact habit, 2-3 ft. high, the branches winged toward
the tips: Ivs. ovate-lanceolajte, acute, glandular, 1-2 in.

long, deep green : fls. 1% in. wide, solitary or 3-clustered

;

sepals deciduous, oue-thirdito one-fourth the length of

the lance-oblong petals, which are of a deeper yellow
than in the other species; stamens very long; styles
spreading, longer than the stamens : capsule ovoid,
pointed. July -Aug.— Species characterized by the
strong, goat-like odor of the Ivs. (hence the name). Of
easy cultivation, but requiring a dry position and winter
protection. Mediterranean region. Var. minus, Wats.
Dwarfer, with smaller Ivs. and fls. ; as pretty and free-

blooming as the type, and, in the rock-garden, preferable.

17. elitum, Dryand. Strong, tufted undershrub, re-

calling ]I. Androsfeynurn, 3-4 ft. high, not quite hardy,
sometimes credited to the United States, but really from
the Canaries: Ivs. oval, lK-3 in. long, dark green, whit-
ish below, acute: fls. numerous, 1 in. in diameter, in
3-7-flowered cymes; sepals ovate-oblong; stamens dis-
tinct; styles prolonged, distinct: capsule oblong, small.
July.

18. floribiindum, Dryand. A subshrub, with round,
glabrous stems : Ivs. lanceolate-elliptic, light green, with-
out dots, numerous, 1-lK in. long: fls. in few- to many-
flowered panicles, 13^-2 in. in diameter, with dilated
peduncles: sepals somewhat acute; stamens numerous,
shorter than the petals, petals and stamens persistent;
ovary oval; styles long, divergent, with capitate stig-

mas.—From the Canary and Madeira Islands. Not hardy
North, but in cultivation in S. California. Grows very
rapidly to the height of about 12 ft. Generally prop,
from seeds, which are produced freely.

19. multlJldrum, Hort., not HBK. A supposed hybrid
between H. Androscemum and H. elatum, assuming an
intermediate form, but more closely resembling H.
elatum. It also resembles H. hircinum-, but is ruore
shrubby and taller. Lvs. ovate-oblong, acute, somewhat
clasping, 1-2 in. long: fls. in profusion, several in a
cyme, 1 in. wide, lasting two weeks; sepals small, ovate
reflexed; styles spreading: capsule oblong. July. — Not
very hardy.

1118. Hypericum aureum (X /^).

PF. Stamens and styles shorter than the petals: styles

connivent.

20. aureum, Bartram. Fig. 1118. Showy shrub 3 ft.

high, more woody than most species, of stift", dense
habit, top often globular like a miniature tree, the
branches 2-edged, with thin, exfoliating red bark: lvs.
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oblong, mucronate, bluish, pale below, leathery: fls. soli-

tary in the native state, in cymes of several in culti-

vation, 1/^2-2 in. In diam., bright yellow, heightened by
the golden filaments at the center; bracts leaf-like, last-

ing two weeks; sepals leaf-like, ovate, shorter than the
thick, broad petals, which persist until withered; sta-

mens distinct, very numerous; styles connate: capsule
ovate acuminate, red. July-Aug. Affects rocky situa-

tions when wild, generally shady, where moisture is

longest -retained, from Ga, and Tenn., but perfectly
hardy in Mass. U.F. 2:185. — Prop, by seeds and cut-

tings, young plants from seed blooming the second year.

21. nudifldrum, Michx. {H, cistifdlliim, Coulter, not
Lam.). Showy subshrub, 1-2 ft. high, with quadrangu-
lar winged branches: Ivs. ovate-lanceolate or oblong,
subacuminate or obtuse, 2-3 in. long, thin, veiny, pale
above and below, with minute reddish dots: cymes leaf-

less, loosely flowered, of many small fls ; sepals linear to

oblong; styles united: capsule ovate-conical, K in- long.
N. C. and S. — Ornamental and of easy cultivation.

22. prolificum, Linn. (ff. folibsum, Jacq. Mijridndra
proUfica, Spach). A stout, dense shrub, 3 ft. high,
with terete branches and exfoliating light brown bark,
the twigs 2-angled : Ivs. oblong or oblanceolate obtuse,
1-3 in. long, glossy, dark green, pellucid, punctate: fla.

in'^profusion, l^-a in. wide, in several- to many-flowered
cymes; sepals lance-ovate; stamens numerous, distinct;

styles united at the base: capsules large, oblong, % in.

long, July-Sept. Pound in sandy or rocky soil. New
Jersey to Iowa and Georgia; one of the most commonly
cultivated. G.F. 3:526—A strong, hardy shrub. Grows
rapidly in ordinary garden soil, flowering regularly and
profusely. Varies greatly in size.

BBB. Styles united throughout,

23. Qhin^nse, hinn. {H.mo7idgynum,WiUd. H.salici-
fdlium, Sieh.& Zucc). Shrubby, half evergreen: Ivs.

narrow, elliptic and obtuse, 1-2 in. long: fls. large, yel-

low, with lone: stamens resembling "fine golden wire."
Mar.-Sept. Orient. G.C. III. 1:705. — Said to be known
only as a garden plant. Tender. Grown under glass

i 1 parts of the Old World.

AA. Flowers pink.

24. Virginicum, Linn. (JElodea campaniil(lta, Pursh.
Elodea Vlrginlca, Nutt.). Marsh St.-John's-Wort.
Smooth perennial, 1-13^ ft. high, nearly simple : Ivs.

numerous, oblong or oval, cordate, clasping, rounded,
1-23^ in. long: fls. K in. in diara., pink- or flesh-colored,

in small, close cymes; sepals equal; petals oblong; sta-

mens at least 9 in 3 sets ; styles distinct: capsule ob-
long. July, Aug. In swamps, Labrador to Louisiana.
B.B. 2:436. — Useful plant for an artificial bog, and
thrives well also in any fine, loamy soil in the shade or
sun.
H.JEgSpticum, Linn. Dwarf shrub, with verysmall yellow Ivs.

and minute, solitary fis. in profusion. Not hardy. Mediterra-
nean, region. G.C.ll.l-i:503.—H. Balearicuni, Linn. Curious
evergreen species, with small oblong Ivs. 3^ in. long, warty be-
neath and on the twigs: fls. few, large, solitary. Not very
hardy. Mediterranean region.—^. Coris, Linn. Procumbent
shrub, with linear Ivs. in whorls, flowering May-Sept. Not
hardy. Central and S. Europe.- -H". dolabrifdrme. Vent. Pro-
cumbent perennial, with ascending stems 6-20 in. high, with
small narrow Ivs. and fls. 1 in. wide. Not very hardy. Ky. and
S.—S. Elbdes, Huds. Procumbent perennial,with round-ovate,
tomentoselvs. and few-flowered, pale yellow panicles. Suitable
to boggy places. Europe.—i/. evipetrifdliiim,Wil\d. Neat, ever-
green subshrub in patches, 6-12 in. high, with fine Ivs. and fls.

Not hardy.—-H". fasclculatuTn, Lam. Tall shrub, 3-6 ft., erect,

with numerous small linear Ivs. and small fls., and frequent-
ing marshy places South. Not tested North.—If. inodoniin.
Mill. Dense arching or pendulous shrub, l3^ ft. high, witli ob-
long Ivs. and few fls.—S^. nwmmularixim, Linn. Perennial,
from the Pyrenees, with ascending stem and orbicular Ivs.—
M. Olympicum, Linn. Evergreen shrub,with lanceolate Ivs. and
fls. l-2in.wide,with narrowpetals. Gn.HO:b\)(i.—H. opdcuni,Torr.

& Gray. Southern shrub, 1-4 ft. high: Ivs. small, pointed, nu-
merous; fls. small, in many-flowered cymes: stems erect, slen-

der. Half hardy North. G.F. 5:305.—H. orlentdle, L.mri. Half-
hardy, erect perennial, 6-12 in. high, with linear Ivs. Asia.—
H. perfordtum, 'Lhin. The common perennial species of the
fields naturalized from Europe, with elliptical oblong or linear-

oblong Ivs. and numerous fls. in leafy, open cymes.—if. piil-

ehrum, Linn. Central European species, with cordate connate
Ivs. Not hardy.

—

H. raviosi.ssimum, Hort. Dense, upright and
slightly pendulous shruVj. 13^-2 ft. high, with large elliptical

Ivs. and fls. in clusters. Hardy. j^^ PhelpS Wyman.

HYPHaiNE (Greek, to entwine ; referring to the
fibers of the fruit). Pahndcece. About 11 species of
fan-leaved palms from tropical Africa and Madagascar.
The Borassus tribe of palms consists of Borassus,
Lodoicea, Latania and Hyphjena. In the first two the
staminate fls. in the pits of the spadix are numerous; in
the last two they are solitary. In the first and fourth there
are few stamens; in the second and third the stamens
are numerous. Hyphtene consists of unarmed palms of
moderate or tall stature : caudex robust, cylindrical,
ventricose or pear-shaped, simple or forkingly branched:
Ivs. terminal, orbicular, palmate-flabelliform, plicate-

multifid ; segments ensiform, acute or 2-fid, margins
induplicate with fibers interposed: rachis short: petiole

strongly biconvex or a trifle flatter above, margins mi-
nutely spiny: iigule short, rotund; sheath short, open.
Hyphxene crinita does not look at all like Latania. It

has long, thick seed-leaves, and has withstood the cold
at Oviedo, Fla., better than any other palm. It is ex-
tremely slow of growth, and cannot be desirable as a
house plant. It is probably cult, more in northern con-
servatories than in the South.

crinita, Gffirtn. {H. NataUnsis, Kunze). Young
fronds 1 to 1^ ft. long, lanceolate, bi- or trifid at the
apex, bright green, clothed on both sides with a white

1119. Star-crass, Hypoxis erecta (X K).
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bloom which soon vanishes, plicate, scabrous on the
margins and nerves above; petiole sheathed for 1 or 2

in., deeply channeled above, rough on the margins:
fruits obovate, 2K in. long, smooth. S. Africa. Cult,

outdoors in S. Fla.

Jabed G. Smith and E. N. Reasonek.

HYPOCKITE PLANT. Huphorbia lieterophylla.

HYP6LEPIS (Greek, a scale underneaili) . Polypo-
didcece. A genus of ferns with marginal sori, placed in

the sinuses of the leaf, covered with the membranous
leaf margin. Tropical ferns of both hemispheres rarely
cultivated. Ten or more species are known.

repens, Presl. Stalks straw-colored, more or less

prickly: Ivs. 3-4 ft. long, quadripinuatifid; lower pinn^
1-2 ft. long, 6-12 in. wide, ovate acuminate: sori 2-6 to

a segment. West Indies to Brazil.

Hypolepis repens is a rather coarse fern, of easy cul-

ture, with the general appearance of a Cyathea. Like all

strong-growing ferns, it requires a large percentage of

loam. It likes shade and moisture at all times, and is

readily propagated by spores, which it produces in great
quantity. It often sows itself, and requires a stove or
intermediate temperature.

S. Californica. See Cheilantkes Callfornica.

L. M. Underwood.

EYF6XIS (old Greek name, of no application to these
plants). AmaryUiddce(e. Star-Grass. About 50 spe-
cies of little herbs of temperate and tropical regions,
with linear leaves, hard rootstalks or corms, perianth
adnate to the ovary, and anthers not versatile. They
are scarcely known in cultivation, although the common
species of the northern states, H. erfecta, Linn. {M.
hirsiiia, Coville), Fig. 1119, is offered by dealers in na-
tive plants. The Ivs. are radical, hairy, grass-like; fls.

1-6, small, star-like, bright yellow, on scapes 4-10 in.

tall. Give a half-shady place in the rockery or border.
Prop, by division. Blooms in spring. Not showy, but
interesting. D. 143. G.W.P. 39. H. stellita, Linn, f.,

from S. Africa, is a pretty greenhouse bulb, blooming
in Dec: Ivs. 4-12, glabrous, a foot or less long: pedun-
cles sometimes forked, 1-4, bearing fis. white inside,

and the outer segments green-striped on the back.

J. B. Keller and L. H. B.

H'^SSOPUS (ancient name; but precisely what plant
was the sacred Hyssop of the Jews is uncertain).
Labidtos. Hyssop. Hyssop is a familiar plant, culti-

vated for medicine and also for ornament in hardy bor-
ders. It is considered a genus of only one species, the
numerous synonyms being referred mostly to H, offici-

nalis or to the genus Lophanthus, 2 species of which
are cult. Hyssopus has entire Ivs.: Lophanthus has
serrate Ivs. Important generic characters of Hyssopus
are the 15-nerved calyx and divergent stamens : upper
lip of corolla 2-lobed; lower 3-lobed: stamens 4, didyna-
mous, 2 of which are exserted.

oSficinilis, Linn. Fig. 1120. Stems herbaceous from
a woody base, slender, branched or not : Ivs. linear to

oblong, sessile or nearly so, acute at both ends or the
lower ones obtuse at the apex, 13^-2 in. long. B.M.
2299. B.B. 3:110. Var. Alba, with white fls.. is cult.

Hyssop is a hardy
perennial shrub, grow-
ing 18 in. tall, which has
been naturalized in the
United States from
southern Europe or Si-

beria. Lvs. narrow and
entire: fls., which appear
from June to September,
blue, sometimes white or
pink, borne in whorled
spikes, which are more
or less interrupted. The
whole plant has a strong
odor and pungent, bitter

taste. The green parts -^
are used in connection
with wormwood and
other plants in the manu-
facture of absinthe, oc-

casionally as a pot herb,
and as a flavoring for
cold salad plants. The
powdered, dried flowers
are similarly employed
in soups. The flower
spikes are cut just as
the blossoms begin to

open, and are dried for
use in domestic medicine
as a stimulant " and ex-
pectorant in the treat-

ment of asthma, coughs
and other pulmonary
troubles. Hyssop is not
now so highly esteemed
as formerly by the medi-
cal profession.
This plant is readily

propagated by seed, cut-

tings and plant division.
The seed, generally em-
ployed in cold climates,
is sown in early spring,
either in drills 15 to 18

inches apart where the
plants are to remain, or
broadcast in nursery
beds for transplanting,
12 inches asunder in
June or July. Propaga-
tion by cuttings and by division may be done in the
autumn, but better in the spring, when the plants first

start to grow. Greenwood cuttings may be started in
the shade in the early summer. They need to be well
watered. The soil should be a light, mellow, calcareous
or sandy loam, with a warm aspect. Culture and har-
vesting are the same as for sage, mint and other herbs.
The beds should be renewed every three or four years.

M. G. Kains.

1120. Hyssop—Hyssopus
officinalis (X Vet).



lANE^A. A misprint for Jancsea. See Hamondia. A. Inflorescence racemose in
fruit.

IBfiKIS (from Iberia, the ancient name of Spain, ^- ^'""'a's: stems not

where the genus is abundant). Oruciferai. A genus of woody at the base.

about 30 species, native to southern Europe, western ^- -Liobes of the pod erect.

Asia and northern Africa, all low-growing annuals, bi- °- 4'«'«- tootlied. ...... 1. amara
ennials and subshrubs. Comparatively few species are -^^^ -Livs. pectinate (i.e.,

cult. The annuals are the common Candytuft of gar- divisions deeper,

dens. The biennials are not cultivated. The subshrubs narrower, and

are flat, dwarf, compact, commonly evergreen plants, _ farther apart) ... „. pectinata

with dark green Ivs., completely covered with broad, ^''' I/obes of tlie pod

fiat or elongated clusters of irregular cruciferous lis.
spreading.

insuring. v. Lvs. merely tootlied 3. oaorata.

The annuals are showy branching plants, 6-18 in. ^^-
^Y'- '^"f-f-Jif

''"*
i

high, much grown in masses in beds or for edging. _ {pinnatifid} . 4. pinnata

Florists grow them also, especially the white varieties, ^^- -rcreHmals .• stems

for cut-flowers. They are of easy cultivation, and sue- "w"? • / «
ceed in any rich garden soil, in a place exposed to light ^' " '"'^ "* ''<"<'^'" fdce-

and air. They are propagated by seeds, which may be "'".**••.•••• 5. sempervirens

sown at any season, in the house or open ground, but ^^' ""»'««" flower
particularly in the fall when the climate permits, or as corymbose.

early as possible in spring, in rows 6-8 in. apart where ^' ^drgm of Ivs, en-

the plants are to grow, the plants being thinned later to ^,'^'

4 in. apart in the row. The finest display is attained ^- -"""'^ "' "'*• ""'

from autumn-sown plants, which flower from May to *2'''

July. If seed is sown in autumn, the plants should be ^' -^ P c^ of Ivs.

slightly protected from the sun during winter. Seeds subacute.... b. saxatllis

sown early in the spring bloom from July to September. ^^* ^V^^ ^f l^'^-

Continuous bloom may be obtained by sowing every two obtuse .... .
. 6. saxatilia,Tar.coniolia

weeks. Good results are attained by sowing under ^^- *'""' "f Ivs. ob-

glass and transplanting into open ground when the soil long
,
narrow at

^
is warm. The name Candytuft was given because the ""*? ','','" '' "^'^^^'^"8.

fls. appear in tufts and because the first introduced "" -'" "^

'^f
' " " ' '"*;

species, /. )(»i6cnate, was brought from Candia. toothed toward
The subshrubby species are adapted to the front of ^ „ "P'^^

v" '
•

" ' '
Gibraltarioa

shrubberies, where they connect taller plants with the ^^- Inflorescence corymbose m
surrounding lawn. Theymay appearinseparate clumps, fruit.

in broad masses, or may mingle with other genera in ^' ^"ti-nuals : stems not

the herbaceous border. They are suited to rockeries, woody at the base. ... 9. umtellata

and hang well over walls and ledges. They are to be ^^' Perennials : stems

treated much like herbaceous perennials. They are woody at the base.

plants of refinement, and are pleasing when close to the *^- -^"_*' crenate ..10. Tenoreana

observer. They are useful and popular for cut-flowers, ^'^^ -''''* entire or sub-

are easily forced into bloom in winter, and are adapted ^ ':'.' ^

to pot and pan culture. They are easily propagated. ^* I^^}aicle deseena-

The perennial Iberis succeed best when let alone. Once ^^g : seed not
planted and not disturbed, they soon form a dense foli- margined

: Sep-

age. They are the best spreading, dwarf plants with turn simple 11. Pruiti

white flowers ^^' I^ctdicle horizontal:

Iberis is a genus of glabrous or minutely downy seed^ somewhat

plants, with terete stems and pungent, watery juice: margined.' sep-

Ivs. alternate, without stipules, linear or obovate, entire ^^ nearly dou-

or pinnatifid, often fleshy : fls. perfect, in terminal "'^ 12. sempenlorens

corymbs or racemes ; sepals 4, inferior, deciduous
; index

petals 4, hypogynous, white or purple, obovate, with
affinis.2. Gibraltariea.'s. sas.-itilis, 6, 7.

short claws, very unequal, opposite each other m pairs, amara, 1. odorata, 3. semperflorens, 12.

their spreading limbs forming an irregular cross, the corifolia, 6. pectinata, 2. sempervirens, 1, 5,

two outer petals much larger and about equal in size

:

coronaria, 1. pinnata, 4. Teiiore<ina, 10,

pods or silicles roundish or ovate at the base, flattened Dunnetti, 9, ^ Pruiti. 11 umbeUata, 9,

at right angles to the narrow partition, notched at the Garrexiana, i.

top, in which stands the permanent style, the 2 valves i. am&ra, Linn. Common Annual C. Bitter C.
boat-shaped, the keel or midrib expanding into a wing. Clown's Mustard. Lvs. lanceolate, toothed toward
the cells 1-seeded. The characters of Iberis as dis- apex : fls. white. Common in Eu. S.B.F.G. II. 3.59.

tinguished from other Cruciferue are taken almost T^g best form is var. coronaria, Voss (/. corondria,
wholly from the pods and seeds, the fls. being similar Hort., not D. Don). Rocket C. This has larger and
to most oruciferiB except that they are irregular. f^ner clusters and larger fls. The taller varieties, Em-

A. Phelps Wysian. press, Spiral White and Giant Snowflake, grow 18 in.

The common white-fld. annual Candytuft is /. amara. ^''S^' 'with solid pyramidal trusses 5-8 in. long. Dwarf

The common annual kinds with colored fls. are I. urn- forms are Tom Thumb and Little Frmce. All are good

bellata. The common perennial kind is I. sempervirens. tedders, and Empress is fine for cutting. Seed may be

The clusters of some kinds remain rather fiat-topped sown at anytime, but the best results with Empress are

when they run to seed, while the clusters of other secured by sowing under glass and transplanting to the

kinds lengthen after flowering. This is expressed in ope"' ^liere plants will bloom m May and June,

technical language under a and aa in the key which 2. pectinita, Boiss. (/. afrinis, Hort., not Jord.).

follows: Fls. white. Spain. Advertised only as A. affinis.

(794)
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1121. Iberis Gibraltarica (X K).

Likely to be confused -with I. odorata, but the petals

are 4 times as long as the caljns: and the pods have short
hairs, while in I. odorata the petals are lyi times as

long as the calyx and the pods glabrous.

3. odorata, Linn. Sweet-scented or Fragkant Can-
dytuft. Lvs. linear : fls. white. Crete. S.B.F.G. 50.

Frequently confused with /. pinnata. Better and more
fragrant in poor soil.

4. pinnElta, Linn. Not
advertised in America,
but often sold as /. odo-

rata. Fls. white: in-

florescence only slightly

elongated in fruit. Spain,

-?-- / / \ »" > tiB//

•

^' Prance, Italy.

S^-. .' > ^ Ik' 5. semp^rvirens, Linn.

Or r L i'^'^
'

ii'iJ,/^-;^
Evergreen C. Lvs. ob-

long, obtuse, narrowed
at base, glabrous : fls.

white. Crete. Gng.2:145
(fine habit sketch). F.R.
1:75 (poor). Var. pleno,
a double form, is cult.,

but is less desirable.

Var. rdsea and var. {oliis

variegatis are sold
abroad. Var. sup§rba or
Perfection is said to be
one of the best forms.—
This is the commonest,
hardiest and most per-
manent of the perennial
kinds. When the rarer
and tenderer kinds are
winter-killed I. sernper-

virens is likely to spread
out and surround the
labels of other kinds.
This probably explains
why some of the most

reliable dealers have sold this plant under other names,
particularly I. Giltraltarlca.

6. saxitilis, Linn. Lvs. glabrous or eiliate: fls. white.

S. Eu.
Var. corifdlia, Sims (I. corifdlia, Sweet). Lvs. gla-

brous: fls. white. B.M. 1642, though this picture was
doubtfully referred by Baker to /. Garrexiana.

7. Garrexiana, All., not Scop. Lvs. glabrous : fls.

white. Piedmont, Pyrenees. Referred by Index Kewen-
sis to I. sempervirens. Intermediate between I. seni-

pervirens and /. saxatilis, having the habit of the latter.

8. Gibraltarica, Linn. Fig. 1121. Lvs. wedge-shaped,
obtuse, subciliate : outer fls. pink, inner ones white.
Gibraltar. B.M. 124. Gn. 10:308. R.H. 1870:330. 6n.
24, p. 549, same as R.H. 1885, p. 446. — This is considered
by some as the most striking and showy of the peren-
nial kinds. It grows higher and more erect, with larger
clusters andlargerfls., but is less hardy than the others.

This is much sought after, and the stock in the nur-
series is often not true to name. Var. hybrida is adver-
tised.

9. umbell&ta, Linn. Lvs. lanceolate, acuminate,
lower ones serrate, upper ones entire : fls. in the wild
typically purplish, rarely white : pods acutely 2-lobed.
Italy, Crete, Spain. B.M. 106.— This is the common an-
nual Candytuft with colored fls., the colors being more
numerous and better fixed than in any other species.

American trade names are vars. carmlnea, c&rnea, lila-

cina and Dunnetti (/. Dunnelti, Hort.), the last being
dark purple. Vars. rosea, purpilrea and 41ba are adver-
tised abroad, also vars. nana, piimila and hybrida. Tall
and dwarf forms of all the colors are puocurable.

10. Tenore^na, DC. Lower lvs. obovate, narrowed at
base: upper lvs. oblong-linear: fls. purplish or whitish

:

pods notched at apex. Naples. B.M. 2783. L.B.C.
18:1721. According to Baker (G.C. 1868:711), this is the
only perennial kind that is decidedly hairy. DeCan-
dolie says the lvs. are puberulous.

11. Pruiti, Tineo. Lvs. glabrous, obovate-spatulate,
entire or subdentate : fls. white : pods merely notched
at apex. Sicily. Not advertised here, but cult, abroad.

12. semperSlorens, Linn. Lvs. wedge-shaped or spatu-
late, obtuse, entire, glabrous; pods scarcely notched at
apex. Sicily and perhaps Persia. The characters in the
key under D and dd distinguish this from all the other
species of Iberis. Once advertised by Pitcher &
Manda, together with var. pleno, a double^variety. Var.
Joliis variegatis said to be cult, abroad.

I. canAcea, once advertised by Saul, is presumably a typo-
graphical error.—J. cordlfbUa is a frequent error for I.corifolia.—I.correcefblia, Hort., is a common trade name abroad, which
Is usually spelled I. corrfefoha in American catalogues. There
is no genus Corra, and Correa is an Australian plant of the
Eutaeeje. Specimens should therefore be compared with I. sax-
atilis, var. corifolia. Mottet's description, however, would place
this plant directly after Garrexiana in the key, being distin-
guished from Garrexiana by the flowers becoming purplish in-
stead of always remaining white. Mottet says that I. correje-
foha, Hort., is a hybrid,with spatulate, entire, obtuse lvs. This
auestiou could be quickly settled if seedsmen would keep dried
specimens of their plants.

—

I. Iherica, of John Saul's catalogue,
1893, is not in Index Kewensis.

—

I. lilacina of careless trade
catalogues is presumably a lilac-fid. variety of I. umbellata.

—

I. nana hybrida, Hort., is not I. nana, AH., a distinct botanical
species, but a trade name of mixed dw.arf varieties of some com-
mon annual kind, presumably 1. umbellata. -yp- jj

ICE PLANT is Mesemlnjanthemnm crystallinum.

IDAHO, HORTICTJLTDEE IN. Fig. 1122. The state
of Idaho lies entirely west of the Rocky Mountain range,
whose summit line forms the northeastern boundary.
All drainage and waterways of the state finally reach
the Columbia river by many directions and extensions
of numerous rivers and creeks, excepting for a small
area in the extreme southeastern portion of the state,
which drains to the Great Salt Lake, in Utah. Generally
the state is very mountainous, but a considerable area of
the southern portion constitutes the high table-lands
lying on both sides of the Snake river. Most of the
state lies above an altitude of 2,000 feet. At and near
Lewiston, in the valleys of the Snake and Clearwater
rivers, the altitude drops suddenly to 647 feet and up-
wards. The numerous mountain chains and peaks which
cover this vast Rocky Mountain slope, direct the streams

1122. Idaho.

To illustrate its horticultural

areas.

in endless ways to their outlets into the large rivers.
Thus it can be understood that climatic influences are
extremely variable. Altitude does not altogether deter-
mine the character of the climate in the valleys. The
prevailing currents of air in a given locality are often
influenced and directed by the direction of the mountain
ranges and the proximity of snow-clad peaks. Greater
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extremes of temperature prevail in tlie southern portion
of the state than in the northern. The summers are
hotter in the south than in the north, and the rigors of
winter are more severely experienced.

Irrigation for the successful cultivation of crops is

necessary over most of the southern portion of the
state, below the 45th parallel of latitude. North of this
there is generally an abundance of rainfall, the atmos-
phere is humid, and the soil is retentive of moisture.
The native soils of Idaho are mostly of volcanic origin,
interspersed with clay and sandy loam, and altogether
quite fertile. Excepting in the narrow mountain valleys,
and in the deep canyons of the Snake river, altitude
largely determines the character of horticultural pur-
suits. According to the United States Weather Bureau
records, some of the altitudes are tliese : Lewiston, 647
feet ; Kootenai, 1,750 ; Payette, 2,150 ; Fort Sherman,
2,196 ; IMoscow, 2,571 ; Boise, 2,880 ; American Palls,

4,341; Blackfoot, 4,503; Port Lemhi, 4,700; Idaho Palls,

4,732; Paris, 5,946; Atlanta, 7,000. The known altitudes
are named at points which are considered most advan-
tageous for estimating variations for the whole state.

Much of the south-central portion of Idaho contains vast
lava beds, and hundreds of square miles are thus occu-
pied. Among them, however, lie fertile irrigated areas.
The wild sage brush covering these extensive table-
lands grows most luxuriantly, often attaining to a height
of six feet and over. Along the streams and bottom-
lands of southern Idaho are growths of willows and pop-
lars, and in the mountain gulches a black haw and dwarf
maple skirt the water courses. Very little shrubbery
grows in the mountains. In the mountain regions above
an elevation of 4,500 feet, pine, spruce and fir abound.
That portion of the state north of the 45th parallel con-
tains fine forests of pine, fir, tamarack and cedar. The
mountains, hills and valleys are also well covered with
small deciduous trees and shrubbery, which for ages
have contributed towards the establishment of a soil

rich in organic matter. The list of species of deciduous
plants found native in this part of tlie state is so exten-
sive that it would seem out of place to name them in
this article. There are no wild fruits of economic im-
portance growing in the state.

Horticultural operations are conducted within narrow
limits above an altitude of 4,500 feet. Up to 3,500 feet
elevation, fruit-raising has shown great promise. The
best adapted sections for raising apples lie within the
counties of Latah, Nez Perce,Washington, Canyon, Ada,
and more limited in portions of Elmore, Boise, Cassia,
Owyhee, Lincoln and Kootenai. Apples can also be
produced in other counties to a very limited extent.
Even in Bear Lake county, at an elevation of 6,000 feet,

some varieties are being raised successfully.
The horticultural inspectors of the varioiis horticul-

tural districts last year made a careful computation of
the fruit acreage in their respective territories, and re-
ported as follows : Ada countj', 5,581 acres ; Bannock,
100; Bear Lake, 100 ; Bingham, 1,100; Blaine, 350;
Boise, 141; Canyon, 5,360 ; Cassia, 507; Custer, 185

;

Elmore, 875 ; Fremont, 1,000 ; Idaho, 200 ; Kootenai,
1,500 ; Latah, 5,900 ; Lemhi, 200 ; Lincoln, 840 ; Nez
Perce, 2,000 ; Oneida, 1,000 ; Owyhee, 216 ; Shoshone,
1,200; Washington, 2,450. These figures show for the
whole state a total of 30,805 acres planted to fruit. The
figures include orchards, vineyards, and small fruit
plantings, and are considered very reliable. Consider-
ably the largest acreage is apples; then follow prunes,
peaches, pears, cherries, nectarines and quinces in the
order named. Small-fruit growing covers an important
portion of the acreage given.

All kinds of forest trees suitable to northern climatic
conditions can be grown with excellent success within
the state. P, ^_ Huntley.

IDfiSIA (Yobrants Ides, Dutch traveler in China).
Bixdcem. A genus whose only species is a Japanese
tree, hardy as far north as Philadelphia. It is a large,
rapid-growing, deciduous tree, with large Ivs. borne on
reddish stalks and loose clusters of fragrant, greenish
yellow fls. which are inconspicuous except for their
prominent anthers, and numerous orange-colored ber-
ries about the size of a small cherry. Fls. dicecious, the
parts in 5's (or 3-6) ; sepals tomentose, imbricated, de-

ciduous; petals 0; stamens indefinite, inserted on a
small disk with villous filaments : ovary of pistillate fls.

globose : berries with an indefinite number of seeds.
Prop, by green wood and root cuttings.

polyodrpa, Maxim. Height 40 to 50 ft. : Ivs. drooping,
5-10 in. long, sometimes 8 in. broad, usually cordate-
acuminate, sometimes oblong or orbicular, deep green,
margin distantly serrate, glaucous beneath, petiole 4-6
in. long : panicles shorter than the Ivs., pendulous :

staminate fls. 3^ in. across. Var. crispa has curled foli-

age. B.M. 0794. R.H. 1872, pp. 174, 175; 1878, p. 254;
1888, pp. 463-465. P. 1874, pp. 64, 65.

Joseph Meehan and W. M.

ILEX (the ancient Latin name of Quercus Ilex). In-
cluding Prinos and Othera. Iliclnece {or Aqttifolidcem).
Holly. Ornamental evergreen or deciduous shrubs,
with alternate, simple, sometimes spiny Ivs., small, in-
conspicuous, whitish fls. in axillary clusters or solitary,
and black, red or sometimes yellow berries, remaining
on the branches often until the following spring. Of
the evergreen species, only I. glabra and I. rugosa are
quite hardy North, and also I. opaca and /. crenata in
somewhat sheltered positions. /. AquifoUimi and /.
corimta are more tender but stand many degrees of
frost if sheltered, while most of the others can only be
grown South. Of the deciduous species, /. decidua, I.
monticola, I. Icevigata and verticillata are hardy North;
also I. Sieholdi and some other Japanese species are
hardy or nearly so. The Hollies, especially those with
scarlet or red berries, are highly ornamental, and the
berried branches of I. opaca and /. Aqtiifolhtm are in
great demand for Christmas decoration. Also /. Icevi-

gata and verticillata, the prettiest in fruit of the decid-
uous kinds, are sometimes sold for this purpose. The
deciduous species are mostly shrubs, while many of the
evergreen species grow into small or medium-sized trees,
and I. opaca is the tallest of the broad-leaved ever-
greens which are hardy North ; the evergreens /. crenata,
glabra, rugosa, always remain shrubby. Ilex opaca fills

the old, deserted and very dry and sunny, barren fields of
the South, and thrives on extremely poor soil, and has
good color, too. This trait is worth noting. I. Aqui-
foUuni is a favorite evergreen in English garden.?, and
numerous varieties are there in cultivation; it stands
severe pruning well, and can be clipped and trained into
almost every shape; it also makes fine hedges, but its

slow growth is a disadvantage. As the chief value of
the deciduous species is in the ornamental fruits and
the Hollies are dicecious, care should be taken to select
in planting a few staminate ones, but mostly pistillate
plants, and to give the latter the most prominent place.
The light, close-grained and tough wood of some of the
arborescent species is much valued for turnery-work,
engraving and cabinet-making. The Ivs. of some tropi-
cal species, as /. Paraguariensis and /. conocarpa, yield
a kind of tea known as Yerba de Mat6, or Paraguay Tea,
which is much used in S. America. The Hollies grow
best in rich, well-drained soil, and the evergreen ones in
partly shaded situations, but I. Icevigata, verticillata and
also Sieboldi prefer moist places, and grow even in
swamps. Most of the species grow slowly, and are not
easily transplanted when older. The best time for mov-
ing the evergreen species is the early fall, when the
young wood has almost ripened, or in the spring .just

before the plants start into new growth. The leaves
should be stripped on/, opaca and/. Aquifolinm,when
transplanted, particularly if at all exposed— or at least
nearly all. Tliis is absolutely necessary to insure suc-
cess. Wild Hollies may be handled this way with suc-
cess, particularly if cut back as well. Prop, by seeds,
which do not germinate until the second year, and are
therefore stratified and treated like those of the slow-
growing hawthorns. The young seedlings should be
transplanted after the second year. The evergreen spe-
cies may be increased by cuttings of ripened wood under
glass, especially the shrubby ones ; they are also some-
times grafted or budded on seedlings of /. Aquifolium
or opaca. About 175 species in N. and S. America, tropi-
cal and temperate Asia and few in Africa, Australia and
Europe. Lvs. petioled, witli small, caducous stipules:
fls. dicecious, usually in rather few-fld. axillary cymes;
calyx lobes, petals and stamens usually 4, sometimes
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more ; style very short : fr. a berry-like drupe, with usu-
ally 4 bony l-seeded stones.
Index of names accounted for below, besides those in

the supplementary list

:

albo-marginata, 17.

albo-picta, 18.

angiistifoUa, 34.

Aiteclarensis, 2.

Aquifolium, 1.

a rg ente o-margi-
nata, 17.

a r g e n 1 6 o-medio-
pieta, IS.

argiitidens, 46.

a w reo-marginata,
20.

aureo-regina, 20.

aureo-maeulata, 19.

aureo-picta latifo-

lia, 21.

Cassine, 33 and 37.

comuta, 31.

crenata, 38.

crispa, 16.

Dahoon, 33.

INDEX.

deeidiia, 40.

dubius, 41.

echinata, 3.

feros, 3.

feros argentea, 23.

ferox aurea, 23.

Fortunei, 38.

fructu aurantiaco,
23.

fructu luteo, 27.

glabra, 39.

Handsworthensis.
hastata, 8. [7.

heteropbylla, 12.

lieterophylla aureo-
picta, 24.

lje\-igata, 43.

latifolia, 4 and 36.

latifolia inarginata^
20.

laurifolia, 13.

marginata, 14.

microphylla, 9.

mollis, 42.

monticola, 41.

myrtifolia, 10 and
35.

opaea, 32.

peudula, 29.

platyphyllos, 5.

priuceps, 6.

pyramidalis, 30.

Qitercifolia, 32.

Scotica, 15.

Scotica aurea, 25.

serrata, 45.

serratifoHa, 11.

Sieboldii. 47.

tortuosa, 16.

verticillata, 44.

vomitoria 37.

Wateriana, 26.

A. Foliage evergreen.

B. Jjvs. witli coarse, spiny teeth, rarely mostly entire.

C. Fls. in axillary clusters on branches of previous
year.

1. Aquifolium, Linn. European Holly. Fig. 1123.
Tree, to 40 ft., with short, spreading branches, forming
an oblong or pyramidal head, in cultivation often
shrubby, glabrous: Its. short-petioled, usually ovate or
oblong-ovate, waved and with strong, spiny teeth, shin-
ing, 114-3 in. long: fr. scarlet, globular, shining. May,
June. Southern and middle Eu., western Asia, China.
Gng. 4:83.—A very variable species. A full account of
the numerous varieties cult, in England is given by T.
Moore in G.C. II. 2, p. 433, 519, 687, 751, 812 ; i, p. 687,
741; 5, p. 43, 365, 437, 624; 6, p. 232, 389, 616, where 153
varieties are described and many of them figured.
Some of the most important and most distinct are de-
scribed below. Osmanthtis Aquifolium, Sieb. & Zuec,
an oleaceous shrub, which may readily be known by its

opposite leaves, is occasionally supplied by dealers as a
variety of Ilex Aquifolium.

(a.) Foliage green.

(b.) Lvs. spiny -toothed.

(a.) Size of lvs. large, about 2—i in. long.

2. Var. Aiteclarensis, Hort. Lvs. oval, large, thin and
rather plain, with numerous teeth. 3. Var. Jdrox, Loud.
(/. echindta. Mill.). Lvs. of medium size, with strong
teeth and numerous small spines on the upper convex
surface. A very distinct variety, known as Hedgehog
Holly. N. 2:175. 4. Var. latifolia. Loud. Lvs. oval to
33^ in. long, with rather few, divaricate teeth. G.C. II.

2:433. 5. Var. platyphyllos, Hort. Lvs. broadly ovate,
to 3 J^ in. long, with divaricate spines, thick, deep green.
6. Var. princeps, Moore. Lvs. broadly ovate, to 43^ in.

long, with strong, regular spines, dark green, with
prominent veins below. G.C. II. 13:45.

(cc.) Size of lvs. small, 1-2 in. long.

7. Var. Handsworthensis, Hort. Lvs. ovate-lanceolate,
with numerous, moderately divaricate spines, projected
toward the apex, glossy green. G. C. II. 2:519. 8. Var.
hastata, Hort. Lvs. ovate-lanceolate, halbert-shaped

:

spines large, usually only 2-4 on each side at the base,
the upper half usually entire. G.C. 11. 2:687. 9. Var.
microphylla, Hort. Lvs. ovate-lanceolate, about 1 in.

long, shining green, with small, equal plane spines.
G.C. II. 2:751. A very small-leaved form, but var. line-
ata is still smaller, and has the smallest lvs. of all.

10. Var. myrtifdlia, Hort. Lvs. ovate-lanceolate, 1-1%
In. long, moderately spiny, rarely entire. G.C. II. 2:687.
11. Var. serratifblia. Loud. Lvs. ovate-lanceolate, stiff,

with numerous small spiny teeth. G.C. II. 2:687.

(bb.) Ijvs. all or most of them without spines.

12. Var. heterophylla. Loud. Lvs. oval or elliptic-

ovate, about 2K in. long, sometimes twisted near the
apex, entire or with few spiny teeth. G. C. II. 2:519.

13. Var. lattrifdlia. Loud. Lvs. ovate to elliptic-lanceo-
late, 2-3 in. long, usually quite entire. 14. Var. mar-
ginata, Loud. Lvs. broadly ovate, sometimes twisted
near the apex, with thickened entire margin. G. C II.

2:813. 15. Var. Sc6tica, Hort. Lvs. oval-obovate, blunt
and rounded at the apex, rarely pointed, lK-2 in. long,
with thickened, wavy entire margin. G. C. II. 2:813.
16. Var. tortudsa, Hort. (var. crispa, Hort.). Lvs. oval
and spirally twisted, with revolute margin, entire or
with few spines, about 2 in. long: of dense habit. G.C.
II. 2:813.

(aa.) Foliage variegated.

(b.) Lvs. spiny -toothed.

17. Var. Albo-marginata, Loud. (var. argenteo-margi-
K^fn, Hort.). Lvs. broadly ovate, to 2K in. long, with
numerous irregular spines, dark green, the disk mottled
with grayish green, with rather narrow silvery margin.
18. Var. albo-picta, Loud. (var. argenteo-medio-picta,
Hort.). Lvs. ovate, with divaricate spines, dark green,
with a whitish center and a narrow, irregular, silvery
margin. G.C. II. 4:687. 19. Var. aiireo-macuiata, Hort.

1123. Ilex aquifolium.

(X}-3.)

1124. Ilex opaca.

(x;-3.)

Lvs. oblong-oval, 2% in. long, with distant triangular,
somewhat divaricate spines, with a large creamy white
blotch in the center, outer part of the margin dark
green, inner part mottled pale gray. 20. Var. aiireo-re-
gina, Hort. (var. atirea margin&ta and var. latifolia
marginclta, Hort.). Lvs. broadly ovate, to 3 in. long,
with strongly divaricate spines, mottled with gray and
green, with a broad, continuous golden yellow margin.
G.C. II. 5:44. 21. Var. aiireo-picta latifdlia, Hort. Lvs.
ovate or broadly ovate, 2 in. or more long, with a large,
branching, deep yellow blotch in the middle, and with
an irregular, deep glossy green margin. G.C. II. 5:624.
22. Var. ferox argentea, Loud. Like var. ferox, but the
margin and the surface spines creamy white. G. C. II.

5:44. 23. Var. fSrox aurea, Loud., is like the former,
but with yellow spines and margin.

(bb.) Jjvs. spineless or mostly so,

24. Var. heterophylla aureo-picta, Hort. Lvs. ovate,
flat, sometimes with few spines, about 2% in. long,
mai-ked in the middle with a broad feathery blotch of
bright yellow. G. C. II. 6:389. 25. Var. Sc6tica aurea,
Hort. Lvs. obovate, blunt, slightly wavy, about IH in.

long, dark, mottled green, with a broad golden margin:
of dwarf habit. 26. Var. Wateriana, Hort. Lvs. oblong
or ovate, with a few spines, or entire and plain and
obtuse, about 2 In. long, mottled with gray and yellow-
ish green and edged with a broad, irregular golden
band. G.C. II. 6:233.
There are also some other vars., as, 27, var. fructu

liiteo, with yellow, and 28, var. fructu aurantiaco, with
orange berries; 29, var. pSudula, with pendulous
branches and 30, var. pyramid&lis, with ascending
branches, forming a narrow, oblong head.

31. comilta, Lindl. Shrubby, with short spreading
branches, glabrous : lvs. oblong, with 3 strong spines
at the dilated apex, and with 1-2 strong spines on each
side of the truncate base, but rounded and spineless at
the base on older plants, dark glossy green above, 2-4
in. long: fr. scarlet, clustered, short-pedicelled. June,
July. N.China. P.P.G. 1, p. 43. G.C. 1850:311. F.S.7,
p. 216; 9:895. B.M. 5059.

oc. Fls. in 1-feio-fld. axillary, pedimcled cymes,
on this year's growth.

32. opElca, Ait. (I. quercifdlia, Meerb.). American
Holly. Fig. 1124. Tree,with spreading short branches,
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sometimes to 50 ft., forming a narrow, pyramidal liead,

glabrous : Ivs. oval or elliptic-lanceolate, with large re-

mote spiny teeth, rarely entire, dull green above, yel-

lowish green beneath, 2-4 in. long: fr. dull scarlet, usu-
ally solitary, globose. June. Mass. to Fla., west to Mo.
and Tex. Em. 385. S. S. 1:45. Gng. 4: 277. -Hardier
than I. Aquifoluim, but less handsome.

BB. Jjvs. serrate, crenate or entire.

c. Fr. red: nutlet ribied on the back. Tender.

33. Cassine, Linn. (/. Dahoon, Walt.). Dahoon.
Shrub or small tree, to 30 ft.: Ivs. obovate to oblong-
linear, acute or obtuse and mucronulate, entire or

sharply serrate above the middle, usually pubescent be-
neath when young, 2-3 in. long: fr. globose, small, dull

red, rarely yellow, on this year's growth. April, May.
N. C. to Fla., west to La. S. S. 1: 46. 34. Var. angnsti-
fdlia, Ait. Lvs. linear-oblong to linear, 2-3 in. long.

35. Var. myrtiSdlia, Chapm. Lvs. linear-oblong, 1-2 in.

long: fr. usually solitary. S.S. 1:45.

36. latiJdlia, Thunb. Tree, sometimes to 60 ft., gla-

brous: lvs. oval to oblong-lanceolate or obovate-oblong,
serrate, glossy green above, 3-7 in. long: fr. red, large,

in almost sessile clusters. June. Japan. B.M. 5597.

P.P.G. 3, p. 13. -One of the most beautiful Hollies.

37. vomitdria, Ait. (/. Cassine, Walt., not Linn.).
Cassena. Yaupon. Shrub, rarely tree to 25 ft., with
spreading branches : lvs. oval or oblong, obtuse, cre-

nate, glabrous, yi-\, rarely to 2 in. long: fls. clustered
on branches of the previous year: fr. scarlet, globose,
small. April. Va. to Fla., west to Ark. and Tex. S.S.
1:48.

11!!S- Hex verticillata.

(XM.)

cc. Fr. black
:^

nutlets smooth: pistillate fls. usually
solitary, on this year's growth.

38. crenata, Thunb. (/. Fdrtunei, Hort.). Much-
branched shrub, rarely small tree to 20 ft. : lvs. oval,
obovate or oblong-lanceolate, creuately serrate, glabrous,
Vi-VA m.\ong: fls. 4-merous. May, June. Japan. Gng.
6:165.

39. glabra, Gray (PrXnos glilber, lAwa..). Inubekry.
WiNTEKBERKY. Much-branched upright shi-ub, to 8 ft.

;

lvs. obovate to oblanceolate, obtuse, with few obtuse
teeth toward the apex, glabrous, 1-2 in. long ; fls. 5-8-
merous. June. Mass. to Fla., west to Miss. L.B.C.
5:450.

AA. Foliage deciduous : fr. red. (Prinos.)

B. Frs. mostly and lvs. partly fascicled on short spurs :

nutlets ribbed on the back.

40. decidua, Walt. (Prhios decld^cus, DC). Shrub or
small tree, to 30 ft., with light gray spreading branches:
lvs. cuneate-oblong or obovate, usually obtuse, crenately
serrate, dark green, and with impressed veins above,
pale and pubescent beneath, lK-3 in. long: fr. globose,
orange or orange-scarlet, % in. across. May. Va. to Fla.,
west to Texas. S.S. 1:49.

41. monticola. Gray {Prhios diibiits, Don). Tree, to
40 ft., with slender branches, forming a narrow pyra-
midal head or spreading shrub: lvs. oval or oval-lanceo-
late, acute or acuminate, sharply serrate, pubescent only
along the veins beneath, 2-6 in. long: fr. red, globular-
ovoid, i4 in. across. May. N.Y. to S. C, west to Ala.
S.S. 1:50. G.C. IL 14:689 (as /. decidua). 42. Var.
mdllis, Britton (/. nidllis, Gray). Lvs. broadly ovate,
soft-pubescent when young, glabrous above at length.

BB. Frs. and lvs. not fascicled : frs. axillary : nut-
lets smooth.

43. laevigata, Gray (Prhios IcevigAtus, Pursh).
WiNTERBERRY.' Low shrub, of Upright habit: lvs. lan-
ceolate, acute, finely or crenately serrate, rather thick,

glabrous or nearly so, 1X-2K in. long, turning clear
yellow in fall: fls. 6-9-merous: fr. depressed-globose,
bright orange-red, over % in. across. May, June.
Maine to Pa. and Va. G.F. 4:221.

44. verticiliata, Gray (Prinos verticillAtus , Linn.).
Black Aldek. Winterberry. Fig. 1125. Shrub, with
spreading branches: lvs. obovate to oblanceolate or lan-
ceolate, acuminate or acute, serrate or doubly serrate,
usually pubescent beneath, lK-3 in. long, turning black
after frost: fls. 5-6-merous : fr. bright red, rarely yel-

low, about 34 in. across. June, July. Canada to Fla.,
west to Wis. and Mo. Em. 388. — Very variable in shape
and texture of lvs. One of the best hardy shrubs, with
ornamental frs., which remain on the branches until
midwinter, and are not eaten by birds.

45. serrata, Thunb. Slender shrub, to 15 ft., similar
to the former but smaller in every part: lvs. elliptic or
ovate, acute or acuminate, finely serrate, pubescent or
glabrous beneath, 1-2 in. long : fls. 4-6-merous : fr.

bright red, small, one-sixth to one-fifth in. across. June.
Japan. There are two forms of this species : both have
been introduced from Japan as /. Sieboldi, the first by
Prof. Sargent, the second by Thomas Hogg. 46. Var.
argTitidens,Rehder (J. argiitidens , Miq.). Lvs. glabrous
beneath, short-petioled, teeth more remote and less fine:

fls. usually 4-merous. 47. Var. Sieboldi, Rehder (/.
Sieboldi, Miq.). Lvs. somewhat larger, longer-petioled,
more finely serrate, pubescent beneath : fls. usually
5-merous.

I. ambifjita, Chapm. Deciduous large shrub, allied to 1. mon-
ticola. Lvs. usually almost glabrous, remotely serrate, 1-2 in.

long. N. C. to Fla., west to Ark. and Tex.— 7. Ameldnchier. M.
A. Curtis. Deciduous shrub, to 6 ft.: lvs. oblong, subacute,
serrate, pxibesceut, lK-3 in. long: fr. dull red, large. Va. to
La. Gr.F. 2:41. Hardy.

—

I. Galifdrnica, Brandegee. Evergreen
large sbiiib, to 12 ft., glabrous: lvs. elliptic to oblong-elliptic,
obtuse, remotely and crenately seri-ulate, 2-5 in. long: fr. black,
small. Calif. G.F. 7:415 {by error named I. triflora).

—

1. Cana-
riensis, Poir. Evergreen tree, to 20 ft., glabrous: lvs. ovate to
ovate-oblong, obtuse, entire, 2-4 in, long: fr. usually solitary,
on this ye.ar's growth. Canar.—/. conocdrpa. Reiss. Evergreen
shrub, to 6 ft.: lvs. oblong-lanceolate, aciiminate, serrulate,
glabrous, 3-5 in. long: fls. in short, dense spikes; fr. ovoid-
conic. Br.izil. B.M. 7310.—7. coridcea. Chapm. (I. lucida, Torr.
& Gr.). Allied to I. glabra, but taller: lvs. bro,ader .and longer,
to 3 in., .acute or acuminate. N. C. to Fla., west to La.—7. dipy-
r^nte, Wall. Evergi-een tree, to 40 ft. : lvs. elliptic to lanceoliite.
remotely spiny-serrate, sometimes entire, glabrous, 2-4 in. long:
fr. scarlet, globose, dnstered. Him.al.—7. dftbia, B. S. P,=I.
monticola.—7. Qongdnha, Mart.=Vilhiresiamucronata.—7. in-

slffnis.'B.oolz.t. Evergreen small tree: lvs. elliptie-l.anceolate,
6-B in. long, spiny-toothed, often almost entire on older
plants: fr. large, globose. Himal. G. C. II. 14:297.— 7. <?i(e9ro,

Thunb. Evergreen l.irge shrub or tree, to 40 ft. : lvs. obovate,
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obtusely pointed, entire, 3-4 in. long ; fr. large, rather long-
peduueled, red. Japan.—/. lonoives. Chapm. Deciduous shrub,
hllied to I. decidua: Ivs. elliptic-lanceolate, crenately serrate,

almost glabrous: fr. globose, slender-pedicelled. N. C.toGa.,
west to La. Ct. F. 3:345.

—

I. inicrocdrpa, Liudl. = rotunda,
Thunb.

—

I. Pamguarieasis, St. Hil. (I. Paragiiayensis, Auth.).
Mate. Paraguay Tea. iShrub, to 15 ft.: Ivs. obovate, obtuse,
obtusely serrate, 2-5 in. long, glabrous: fr. small, peduncled.
Brazil.—J. Perado, Ait. {1. platyphyllos.Webb. & Berth.). Ever-
green pjTamidal tree, to 20 ft., glabrous: Ivs. broadly ovate or
obovate to oblong, entire, serrate on young plants, 2-5 in long:
fr. large, red, clustered, short-pedicelled, on last year's growth:
Canar. L.B.C. G:549. B.M.4079.—7. roiwntZa, Thunb. (I. micro-
carpa, Lindl.). Evergreen slniib or tree, to 40 ft.: Ivs. oblong
or elliptic, acute, pointed, quite entire: fr. small, red, in pe-
duncled clusters. Japan. P.P.G-. l,p.43. G.C. 1850:311. F.S.7.
p. "216.

—

I.rugosa, F. Schmidt. Evergreen low spreading shrub,
sometimes prostrate, glabrous: Ivs. oblong-lanceolate to lan-

ceolate, remotely crenate-serrate, mgose above, 5^-2 in. long:
fr. usually solitary, scarlet. Japan, Sacchalin.

—

I. triflora,

Brandegee. Evergreen tree, to 40 ft., with spreading pubescent
branches: Ivs. elliptic-lanceolate, remotely serrate or almost
entire, pubescent, 2-3^ in. long: fls.5-merous. Calif. G.F. 7:416
(by error named I. CaUfornica). ALFRED Rehder.

ILLtClVSlCLatm foraUureme^it; probablyin reference
to the agreeable odor). Magnolidcem. A half dozen spe-
cies in Japan, China, India and eastern N. America.
Small trees or shrubs, glabrous, with thick, short-peti-
oled entire evergreen Ivs.: fls. small, solitary or in 3's

in the axils of Ivs. or bud-scales, nodding or inclined,
yellow or purplish; sepals 3-6; petals many, imbricated
in 3 or more rows or series; stamens 10-many, with
thick filaments: carpels usually many, forming a ring
of almost woody pods. The Illiciums are aromatic plants
with perfect fls.

One of the Illiciums furnishes the Star or Chinese
Anise, which is the small star shaped cluster of fruits.

The odor and flavor strongly resemble Anise. It is much
used in oriental countries in cookery, and is exported to
some extent and is said to be used in flavoring certain
French wines. This product comes from China. It has
been supposed to be the product of /. anisafum of
Linnaeus, but that plant is a Japanese tree and it con-
tains a poison. In the American trade are the names
J. anisation and /. relif/iositm. It now transpires that
these names belong to the same plant, and that the Star
Anise is produced by another species. This other spe-
cies, or the true Star Anise, was first accurately de-
scribed and figured (as /. verinn, Hook, f.) in B.M.
7005 (1888), where the confusion of two or three cen-
turies is elucidated. There is probably only one East
Asian liliciuni in the trade in N. Amer., as follows:

anisS-tum, Linn., not Gsertn. {/. reUgidsum, Sieb. &
Zucc). Small tree: Ivs. alternate, elliptic, short-peti-

oled, somewhat acuminate: fls. mostly solitary, sessile

or nearly so, yellowish, not fragrant, with many very
narrow petals, and 20-30 stamens, Japan. B.M. 3965.—
Grown far S. There is a form with variegated Ivs.

Two native Illiciums growing in the Gfulf country are: I.

Floriddnum., Ellis. Shrub, 6-10 ft. : Ivs. oblong-lanceolate, 4 in.

or more long: petals 20-30, very narrow, dark crimson. B.M.
439. Gn. 36, p. 151. J.H. III. 30:365.-7. parvifldriim. Michx.
Lvs. elliptic or lanceolate, mostly under 4 in. long: petals very
small Oi in. long), 6-11, yellowish. L_ jj. B.

ILLINOIS, HORTICTTLTTJRE IN. Fig. 1126. The
state of Illinois, lying in the heart of the Mississippi
valley, the most fertile portion of the United States, and
with its eastern boundary over 700 miles from the At-
lantic coast, has a range north and south of a little over
350 miles, extending from 37° to 42° 30' north latitude,

and a breadth east and west of about 200 miles at its

widest point. In spite of its great length, the difference
in mean annual temperature between the extreme north-
em and southern parts of the state is only 10° F.,
although the rainfall in the southern part is one-half
greater than in the northern.

Soil conditions alone considered, Illinois stands, agri-
culturally, at the very forefront. Third among the states

of the Union (1890) in population, and first in railroad
mileage, it is also first in total bulk of agricultural and
horticultural products. There are no considerable tracts
of worthless land in the state; and the statistics col-

lected by the State Board of Agriculture show every one
of the 102 counties of the state to be fruit-producing.

51

The statistics of the census of 1890 showed Illinois at
that time to be easily third in rank among the horti-
cultural states.

The horticultural interests of Illinois have been well
looked after and carefully placed on a permanent basis
by the legislature. In 1874 an act was passed by that
body establishing the Illinois State Horticultural Society
(which was organized in 1855) as a public corporation

Michigan

CHICAGO^x:

H26. Illinois.

Showing three horticultural divisions, foilowing county lines.

of the state. The State Horticultural Society is divided
into three subdivisions, the Northern, Central and South-
ern Illinois Horticultural Societies, each taking in about
one-third of the state ( see map ) . The State Horticultural
Society has been liberally supported by the legislature
since its foundation, and is in a flourishing condition.
The most distinctive fruit section of Illinois is the

southern third. This area contains something over
150,000 acres devoted to the growing of apples alone.

Other deciduous fruits, notably peaches and pears, and
small fruits, especially strawberries, are also grown in

large quantities in this part of Illinois. During the sea-

son of 1898 over 800 ear-loads of strawberries alone were
shipped to outside markets from the fruit districts of

southern Illinois. lacreased shipping facilities and the
coming into bearing of orchards already some time
planted are rapidly bringing southern Illinois into com-
petition with Michigan in the production of peaches.
The southern fruit district, as indicated on the map,

lies between .37° and 39° .30' north latitude, the former
being the latitude of Norfolk, Va.. and the latter that
of Baltimore, Md. The climate of this district is best
indicated by the fact that the isotherm 55° F. passes
through the northern part of the district, the same tem-
perature line also passing through the peach and sweet
potato districts of Delaware and southern New Jersey.
The 50° isotherm passes through Illinois about on the
dividing line between the northern and central fruit dis-
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tricts, thus showing the mean annual temperature of the
northernMistrict,— which is second to the southern in

small-fruit production, and in 1898 produced more grapes
than both the other districts put together, —to be practi-

cally the same as that of the great grape and small fruit

sections of central New York. While speaking of tem-
perature it should also be noted that the mean annual
temperature of the famous Santa Clara valley and the
Santa Cruz mountain wine grape district of California

is 55° P., or about that of Madison and Bond counties,
Illinois.

In 1898 the total annual precipitation at Galena, in the
extreme northwest corner of the state, was 30 inches

;

in Henderson county and from thence along a line a
little north of east clear across the state, 40 inches; in

a circle taking in Adams, Pike, Fulton, Tazewell, Menard
and Morgan counties, and along a line entering the state

in Monroe county, bending north almost as far as Spring-
field, and thence southeast to Lawrence county, 50

inches; and in the 12 or 14 extreme southern counties
of the state, 60 inches. The mean annual rainfall for

10 years up to and including 1898 at the Illinois Agri-
cultural Experiment Station at Urbana, Champaign
county, was nearly 33% inches.

Products. — An idea of the extent of the horticultural

interests of Illinois can be best gained by reference to

the following tables, which give the approximate pro-
duction of the various horticultural crops raised in the
state for five years, down to and including 1898:

ILLINOIS

Geapes--Annual Crop in Pounds.

Year. Nor. Div. Cent. Div. Sou. Div. Total.
1894
1895
1896
1897
1898

603,638
198,888
248,151
449,833
715,592

658,908
459,916
467,877
573,832
435,544

467,813
410,839
263,990
239,807
201,807

1,731,089
1,069,643
980,018

1,263,472-

1,352,943

Strawberries—Annual Value of Crop,

1894
1895
1896
1897
1898

$14,309
5,556

7,407
14,362

17,840

$4,037
1,985
3.805
3,864

3,929

$25,019
3,458

14,910
24,374
24,080

$43,365
10,909
26,122
42,600
45,849

Watermelons—AjHiuaZ Value of Crop.

1894
1895
1896
1897
1898

$24,021
20,231
23,215
21,497
20,773

$28,963
18,116
16,217
16,451
16,103

$2,128
11,710
8,435
8,276
8,261

$55,112
50,0.57

47,121
46,224
45,137

Othek Fkuits and 'B'erries—Annual Value of Crop.

1894
1895
1896
1897
1898

$28,100
17,532
18,196
21,175

25,807

$36,930
30,915
22 586
25,775
26,452

$42,364
114,560
80,733

110,249
84,186

$107,484
163,007
121,515
157,199
136,445

Sweet Potato-es—Annual Crop in Bushels.

1894
1895
1896
1897
1898

7,901
18,409
25,408
10.003

12,633

85,321
80,231
67,147
49,596
67,327

235,704
200,220
210,790
132,703

280,156

328,926
298,860
303,345
192,302
360,116

U27. Impatiens Sultani.

(XK.)

Orchard Fruits—Annua; Crop in Bushels.

APPLES.

Year. Nor. Div. Cent. Div. Sou. Div. Total.

1894
1895
1896
1897
1898

305.057
365,908
361,754
520,775

136,154

1.704,338
2,287,731
1,890,464
2,871,040
227,050

PEACHES.

533,403

4,737,027
2,404,441

5,164,672
670,280

2,542,798
7,390,666

4,656,659
8,556.487
1,033,484

1894
1895
1896
1897
1898

869
6,063
8,135

2,387
8,912

13,247
23,173
20,704
11,075

10,750

PEARS.

49,582
169,576
141,174
230,816
193,730

63,698
198,812
170,013
244.278
213,392

1894
1895
1896
1897
1898

313
275
434
192
223

1,845
1,528
1.251

1,090

885

3,007
14,194
12,191
13,773

10,177

5,165
15,997
13,876
15,055

11,285

The large falling off in the apple production of the
state during the season of 1898 was due to a scourge of
the apple-scab fungus, which attacked and devastated
,

the apple orchards in all parts of the state.

Pear-growing in southern Illinois has been
more or less kept back by the prevalence of
pear blight, which has destroyed many trees
before coming into bearing. No comment on
the other tables is necessary, as they tell

their own story.

The nursery industry has been largely de-
veloped in Illinois. There are 447 commercial
nurseries in the state, 203 in the nortliern
division, 143 in the central, and 101 in the
southern. The other branches of horticul-
tural industry are also well developed in the
state. Gardening for the Chicago market
forms a large and important business in it-

self ; while the growing of vegetables for
shipment in certain sections of southern Illi-

nois is assuming large proportions. Cobden, in Union
county, is the largest shipping point for tomatoes in
the United States, sending out some 300 car-loads of
this single fruit during the season of 1898. Union
county, exclusive of Cobden, shipped to outside mar-
kets about 400 car-loads of tomatoes during the same
season.
Chicago was, according to the census of 1890, the sec-

ond largest market in the United States for cut-flowers.
The business has grown considerably since that time,
although exact figures are not obtainable. The only
notable examples of landscape horticulture or landscape
gardening in the state are found in the Chicago city

park system, which is the largest and in some respects
the finest in the entire country.

With her situation, natural advantages, vast resources
and present attainments along these lines, Illinois seems
destined to take even higher rank horticulturally in the
not far distant future than she has in the past; and
with her increasing production and immense and grow-
ing railway facilities, to prove a formidable rival to the
older fruit-producing regions of the Union.

The tables giving crop reports are compiled from
figures given in the annual statistical reports of the
Illinois State Board of Agriculture. Other figures (ex-

cept where noted as being from census report) are from
the Report of the Illinois State Farmers' Institute for
1898. The climatic and meteorological information is

based on reports of the United States Weather Bureau
and records of the Illinois Agricultural Experiment
Station. j. c. Blair.
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IMANTOPHtLLUM. Included under Clivia.

IMMOETELLES. Consult Everlasting Flowers.

IMPATIENS (from the Latin; having reference to the
pods, which, when ripe, on slight pressure hurst open,
scattering the seed). Geranidcece. (By some referred
toBalsainiiiAceie.) Tender, succulent herbs, with
Tery fleshy stems and simple leaves usually alter-

nate and the upper ones often in whorls: pe-
duncles axillary, with 1-6 or more fls. of various
colors : sepals 3 (seldom 5), the posterior one
taking on a spur-like shape

;
petals 5 or

3, in which case 2 are g^o^^'n together:
fr. a pod, which, when ripe, bursts when
pinched, scattering the seeds. About
220 species, mainly from tropical India
and Africa. About 20 have found their
way into cultivation for the most part
as greenhouse plants, 1. Balsamina being the species
best known as an outdoor annual. See Balsam. Propa-
gation by cuttings and seed.

A. Peduncles tvith single fls.

Hawkeri, W. Bull. A bushy, soft-wooded plant with
well branched stems of a dull red color; Ivs. opposite or
in whorls of 3, ovate, acuminate, serrate, dark green

:

peduncles axillary, long and slender: fls. rounded in
oiitline, about 3 in. in diam., deep carmine, with a white
eye. South Sea Islands. Int. about 1886. G.C. 11.2.5:761.

I.H. 34:2. —A greenhouse plant, needing an intermediate
temperature. Plants from early spring cuttings bloom
all summer and into autumn.

platypStala, Lindl. {I. ptilchirrima, Dalzell. /. lati-

fdlia, Hort. ). Stems strong, succulent, branched and
usually reddish purple: Ivs. whorled, lanceolate or oval,
serrate, hairy beneath : peduncles axillary, shorter than

protected and warm situations outdoors. Prop, by cut-
tings, and during growth should be treated like Gloxinias.
Var. Lucie or Lucy belongs here.

AA. Peduncles with 1-2 fls.

Sult^ni, Hook. Fig. 1127. From 12-24 in. high, with
stout stem and branches, rather succulent and green:

1128. Impatiens aurea (X 3^.

One of th6 native jewel-weeds.

the Ivs.: fls. large, rose-colored: spur sickle-shaped,
rather thin and petals transversely obcordate. Summer.
Java. R.H. 1847:221. B.R. 32:68. -Needs a moderate to
warm temp., and maybe used as a house-plant or in

1129. Impatiens Roylei (XK).

Ivs. elliptical or lanceolate and narrowed into a petiole
about 1 in. long; lower Ivs. alternate, upper ones almost
whorled: peduncles axillary, of a rich rose-red in the
original form. Hybrids and sports have given shades
from pink to almost purple, and a white variety also ex-
ists. Spur is very long and thin. Zanzibar. B.M. 6643.
Gn. 23, p. 331. V. 7:325, 326. S.H. 2:280. I.H. 30:488; 42,
p. 140. R.H. 1884:12.— Increased by seeds; also by cut-
tings, which root readily. With I. Hookeriana, the best
in cult. A greenhouse plant; it also does well as a house
plant, blooming almost continuously.

AAA. Peduncles with 2-i lis.: plant 2-4 ft.

aiirea, Muhl. (/. pallida. Nutt.). Pale Touch-me-
not. Jewel-weed. Pig. 1128. With I. hiflora the rep-
resentatives of the family in the indigenous flora of the
U. S. Larger than 1. hiflora; otherwise similar to it,

with pale yellow fls. sparingly dotted with brownish red;
spur short, notched, and less than one-third the length
of the posterior sepal. Moist, shady places. July-Sept.
Quebec to Ore., Kans. and Ga. B.B. 2:404. — Procurable
from dealers in native plants.

blfldra, Walt. (/. W?ca, Nutt.). Spotted .Touch-me-
not. Jewel-weed. With /. aurea representing the ge-
nus in the U. S. An annual with orange-colored fls.,

mottled with reddish brown : spur strongly indexed,
about half as long as posterior sepal. Moist, shady
places. July-October. Nova Scotia to Alaska, Ore.,
Mo. and Fla. B.B. 2:403. D. 155. -Has been offered by
dealers in native plants.

Bals&mina, Linn. (Balsdmina horthjsis, DC). Gar-
den Balsam. See Vol. I, p. 126.

AAAA. Peduncles with S-6 or more fls.

HookeriElna, Arn. {I. higlandulosa, Moon. I. Sultdni
dlba. Hort.). A very succulent much-branched plant,
growing to a height of 3 ft. : Ivs. long-petioled, ovate-
lanceolate, toothed : peduncles axillary in the upper
Ivs.: fls. large, white, spotted with purple on the large
lower petals; spur bent horn-shaped, and longer than
the fls. Blooms in fall. Ceylon. B.M. 4704. -It is a per-
ennial, requires a moderate temp., and does not bloom
until well developed. Prop, by cuttings. One of the
best species in cult.

E6ylei, Walp. (/. glaiidiil!gera, Royle). Fig. 1129.

A rather coarse garden annual, with strong stem, suc-
culent and much-branched: lower Ivs. opposite; upper
Ivs. usually in 3's and whorled, all ovate or ovate-lan-
ceolate, naked, 4 in. long, sharply serrate; basal serra-

tions and the petiole glandular: peduncles axillary,

with 3 or more fls. and very numerous toward top of
plant: fls. large, dark purple; spur very short. Aug.,
Sept. India. B.M. 4020. B.R. 26:22. -Grownfrom seed,

needing but little care, and useful in groups.

G. N. Lauman.

IMPHEE. See Sorghum.
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INCAKT/lLLEA (after Incarville, the French Jesuit
missionary to China). Bignonidceit. About 10 species
of herbaceous perennials from central Asia, one of

"which, /. Delavat/i, has achieved extraordinary notice
since 1893. It is a hardy plant with handsome pinnate
foliage, each leaf being 1 ft. long, with as many as 15-20

dentate segments: scape 1-2 ft. high, bearing 2-12 large
trumpet-shaped, rosy purple fls., each 2-3 in. long and
as much wide. These fls. are probably equal in decora-
tive value to many of the Bignonias cherished in our
greenhouses. In size and beauty they rank with those
of Catalpa, Bignonia and Tecoma, of the same family.
This species is certainly the finest hardy hei'baceous
perennial in the Bignonia family. The tube is yellow
inside and out, and the 2 upper lobes are smaller than
the 3 lower ones. The genus is closely allied to Amphi-
come, and the flowers of both have the same genenal ap-
pearance, but in Incarvillea the calyx lobes are awl-
shaped, while in Amphicome the calyx is truncate or
shortly dentate. Also the seeds of Incarvillea have an
entire hyaline wing, while in Amphicome the seeds have
a wing thai is cut into long thin, strips or hairs. The
rwo genera form a small but remarkable group, charac-
terized by their capsules opening by the ventral suture
only. William Watson declares that Inearvilleas are not
annuals, as stated in the botanies.
The general experience seems to be that these plants

need rather more winter protection than most hardy
herbaceous perennials. A light, sandy loam, well en-
riched and deeply worked, suits them well, and they like

a sheltered position in a rather warm, sunny place.
Prop, by division or seed.

A. Segments toothed from base to apex.

Delavikyi, Bur. & Franch. Fig. 1130. Lvs. few, radi-

cal; Ifts. 4-5 in. long, not quite opposite: stamens in-

cluded. B.M. 7462. Gn. 54:1198. R.H. 1893:1544. J.H.
111.30:449. Gt. 43:1398. Mn. 3, p. 26. G.C. III. 26:659.

G.M. 38:306.

\iV^-V......
''•

1130. Incarvillea Delavayi.

AA. Segments parted or dissected.

variabilis, Batalin. Subshrub: lvs. 2- or 3-pinnate;
segments parted or dissected, their lobes entire or
slightly lobed: fls. as many as 10, pale rose. Gt. 47, p.
222. -Int. 1898 by Haage and Schmidt, who say that it

makes a strong-growing, bushy plant covered with fls.

each 1 in. or more across, from May to Oct.: also that
seedlings bloom the first year.

AAA. Segments often entire or nearly so.

B. Form of segments lanceolate or narrower.

OlgSB, Kegel (/. KodpmanniijW. Lanche). Subshrub,
2-3 ft. high: lvs. 2-4 in. long; segments linear-oblong

or lanceolate, narrower than in I. Delavayi, especially
at the base, entire or with a few distant teeth towards
the tip: fls. pale pink, veiny; tube li4 in. long; limb
about 1 in. across, the 5 lobes nearly equal. B.M. 6593
(throat not yellow). G. C. II. 19:89. Gn. 28, p. 053.-
The hardiest species.

EB. Form of segments ovate or broader.

grandiSldra, Bur. & Franch. Differs from I. Delavayi
in its shorter lvs., more rounded Ifts., short scapes
bearing only 1 or 2 fls. as large as those of /. Delavayi,
but with narrower calyx lobes and longer corolla lobes,
the color deep rose-red. Dried specimens show about a
dozen scapes on a plant. China. Gn. 56:1230.— Int.

about 1898. Imperfectly known, and may be a form of
/. compacta. I. grandiflora, Poir.=Tecoma grandiflora.
I. grandiflora, Spreng.=!.i^schynanthus grandiflora.

J. B. Keller and W. M.

INDIANA, HORTICULTUEE IN. Fig. 1131. Indiana
is essentially a fruit-growing state. There is no part of
its soil that cannot be made suitable for the production
of fruit of some kind. There are portions, however, that
are better adapted to the growing of wheat and corn or
grazing on account of the prairie character of the soil,

or the climatic conditions, which render the cultivation
of orchard fruits a precarious business. By referring to

the accompanying map, it will be seen that the mean
annual isotherms for the year 1898, and the same will
hold approximately for a series of years, are decidedly
irregular in the northern part of the state, while in the
southern half they run more uniformly across the state.

This is caused very largely by the ameliorating influence
of Lake Michigan, which is felt very perceptibly along
the northern counties which are protected from the
severe northwest winds ; but it is not felt in any appre-
ciable degree as we go down the western side of the
state. And so it often happens that the temperature
falls lower 75 miles south of Lake Michigan than it does
iu the counties bordering on Michigan. This difference
is often great enough to render peach growing iu this
section, as a commercial business, out of the question.
From the northeastern portion of the state south to the
Ohio river, and covering all that territory not already
mentioned, the climate is not so severe, and fine crops
of peaches are often produced. The dotted line, shown
on the map, starting near Michigan City and running in

an irregular line, taking in most of the famous Kankakee
marshes, thence in a southerly and westerly direction,

finally striking the west line of the state a little north of
Terra Haute, is intended to indicate, approximately, that
portion of the state that is better adapted to the growing
of general farm crops than fruit. This is not wholly due
to climatic causes, but in a large degree to adverse soil

conditions. A large part of this region is flat prairie

land ; much of it was once covered with marshes, but
with modern drainage facilities nearly all of this natur-
ally fertile land has been improved until it has become
one of the best farming sections in the state. Only
occasional spots, however, are high enough for orchard
purposes ; but small-fruits and vegetables grow with
the greatest luxuriance, and large quantities of these are

shipped to the Chicago market. A region in the Kanka-
kee valley, including Starke and adjoining counties, is

famous for its sugar beet productions. The soil here is

of a sandy nature, eminently adapted to the culture of
this vegetable ; specimens have been analyzed which
yielded 22 per cent of sugar, with a purity coefficient of

90 to 95. While there are not many large commercial
orchards found in the northern and northeastern por-

tions of the state, the soil and climate are admirably
adapted to the growing of all kinds of orchard fruits,

with the exception of peaches, which are grown only to

a limited extent. Here we find a sandy or clay loam,
with clay subsoil, which was originally covered with
oak, maple, hickory, walnut and all kinds of bard woods
found iu this climate. The surface is more or less roll-

ing, with numerous small lakes dotting the landscape,
thus insuring both soil and atmospheric drainage. In

the shallow waters of some of these lakes and marshes
the cranberry finds congenial surroundings, and in the

sandy districts of Pulaski, Fulton, Kosciusko and sur-

rounding counties, the huckleberry grows to perfection.



INDIANA INDIAN TERRITORY 803

In eastern Indiana the plum and the cherry are grown
more largely than the peach, while the central part

of the state excels in pears. Small-fruits are abundant
everywhere.

1131. Indiana.

Showing the isotherms.

Southern Indiana has a mean annual temperature 8°

to 10° warmer than that of the northern end. With
other favorable conditions iu the way of soil, protection

from severe winds and perfect atmospheric drainage,
owing to the fact that the country for the most part is

hilly, the peach and other tender fruits are successfully

grown. Here, on the banks of the Ohio river, was, until

recently, one of the largest peach orchards in the middle
West ; and even now orchards of from 40,000 to 50,000

trees may be seen on the "knobs" in Clark and Wash-
ington counties. Here, too, is the home of the "Big Red
Apple" (Ben Davis) and the Kiefferpear. The largest

Kieffer pear orchard may be seen near the town of Salem,
iu Washington county. This orchard consists of 12,000

trees. The soil in southern Indiana is for the most part

decidedly different from that found farther north. In a

report of the United States Geological Survey made
some years ago, mention is made of the "white clay

lands,"which cover a large portion of southern Indiana,

Ohio and Illinois, where most of the finest fruit is

grown. In Indiana the northern boundary of this pecu-
liar formation, according to the description, begins near
Terre Haute on the west, and passes more or less irregu-

larly across the state, passing into Ohio nearBrookville,
Franklin county. Thus the greater portion of the state

south of this line is made up of this white clay deposit.

In many places this clay becomes almost a brick-red, but
the characteristics are, in general, the same, whatever
the color. An apple orchard consisting of such varie-

ties as Ben Davis, Rome Beauty, Winesap, Rail's Genet
and Grimes' Golden, planted on these clays, is certain

to reward the owner who gives it intelligent attention.

Here is also the home of the papaw, Ashiiina tri-

loba, and the native persimmon, Diospi/rns Virgi)ilana.

Excellent varieties of the latter are cultivated to some

extent for the large markets, but the industry is as yet
in its infancy. Both of these wild fruits offer a wido
field for investigation. This section also includes the
famous melon districts, where both musk- and water-
melons are grown to perfection. Hundreds of acres are
grown annually and the products shipped to the larger
cities of the North and West. James Tkoop.

INDIAN BEAN. Catalpa. I. Cherry, liliamnus
Caroliniana. I. Com. Zt^a Mays. See Corn, I. Cress.
TrojHvolum. I. Cucumber-Eoot. Medeola Yirginica.
I. Currant. Si/mphoricarpos vulgaris. I. Fig. Opxiiitia

vulgaris. I. Hemp. Apocynumeaiinahinum. I, Mallow.
Abutilon I, Physic. Gillenia. I. Pipe. Monotropa.
I. Kice Zizania aquatica. I. Shot. Canna.

INDIAN TEEEITOET, HOETICULTUEAL POSSI-
BILITIES OF. Fig. 1132. The horticulture of the
Indian Territory is in a very primitive state. The land
is owned in common. The individual has the right to
live on and occupy a certain piece of land for an indefi-

nite length of time. The shipping facilities are poor.
The local markets are very limited. The country is

thinly populated. There is an abundance of wild fruit.

The people are not sufficiently educated in agricultural
industries to be successful in fruit culture.
There are soils of all kinds in the Territory. Most of

the soil, however, is a sandy loam with a clay subsoil.
Most of the land drained by the Arkansas and Canadian
rivers is sandy. That drained by the Neosho and Ver-
digris is a black clay and limestone land with heavy clay
subsoil. All the grades between these can be found on
the borders of these river watersheds. In the extreme
southern part some of the land is very low and wet.
Most of the country is rolling, and in extreme north-

eastern and south central part the hills almost reach the
dignity of mountains. The Boston mountains (a spur
of the Ozarks) run along the northeast border. The
Washtaw hills extend through the southern part from
east to west. The Flint hills enter the northwest part
of the Territory, and are enclosed by the Arkansas and
Verdigris rivers. From this it will be seen that but lit-

tle of the country is flat or low and swampy, and the
best of exposures for fruit land may be had in all parts
of the country. There are no lakes or large bodies of
water in the Territory.
The flora is about the same as that of Arkansas,

although more limited in the western part. Few collec-

tions have been made, and only the plants of commer-
cial importance are well known. The forest belts of
Arkansas and Missouri extend for some distance into

:QI!AH

1132. Indian Territory.

the Territory. Most of the timber is only second grade,

composed of oaks, pine and walnut.
Garden crops, where grown and cultivated, do well.

Potatoes are grown to some extent for market in the

Cherokee Nation, and give good returns. The early

potatoes do best, but are very hard to keep over sum-
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mer. Late potatoes yield well, but require more care in
cultivation. Onions, beets, carrots, tomatoes and cab-

bage all produce good crops, but are not grown in com-
mercial quantities. All of these vegetables promise to

be money-makers in case of settlement of the country.
Melons are grown here and shipped to neighboring
markets with fair profits.

There are apple orchards in the Territory that have
been in bearing for 15 years, and are still in fair condi-
tion. These orchards are usually near the Indian agen-
cies or Mission schools, and are cared for by white
people. When Oklahoma was first opened for settle-

ment there were several wagon loads of apples taken to

Cxuthrie and Oklahoma city, from the Creek Nation.
These apples were of as good quality and as fine in ap-
pearance as apples shipped from Missouri and Kansas,
and sold for a higher price. There are still a few apples
taken each year from the Creek and Chickasaw Nations
to the border towns of Oklahoma and sold for a good
price. The fruit is the same quality as that grown in
southern Missouri and northern Arkansas.
Few peach orchards have been planted, and these are

mostly of seedling trees. The light open winters fre-

quently cause the crop to be diminished or destroyed
by the late spring frosts.

Plums seem to be perfectly at home here, and are
almost a sure crop every year.
Grapes and berries are usually very free from disease,

and bear heavily. The fruit is large, well developed
and of a fine quality.

The soil and climate of Indian Territory are both very
favorable to the production of fruit, and with perma-
nent white settlement horticulture has a bright future
within the borders of the Territory. q jj Mokris.

INDIAN TOBACCO. Lobelia inflata. I. Turnip. Aris-
wma triphylla. I. Wheat. Fagopyrum Tataricum,

INDIGO. See Indigofera. False Indigo.
tisia and Aviorpha,

See Bap-

INDIGOFEKA (indigo-bearing). Legumindsce. In-

digo. Perhaps 250 herbs or shrubs in many parts of

the world. Lvs. odd-pinnate (rarely digitate) ; fls. usu-
ally small, in axillary racemes or spikes, in color rang-
ing from purple to rose and white; standard mostly
roundish, often persisting for some time : keel with a
spur on either side: pod various, usually with thin par-
titions between the seeds. Several species are native to

the United States.

Indigo is mostly the product of I. tinctoria, of Asia,
but it is also made from the West Indian species, 1.

Anil, Other species, even of other genera, also yield
Indigo. These species were early introduced into the
southern states for Indigo-making, and the product was
once manufactured to a considerable extent. The plant
was introduced into South Carolina in 17i2 from the
West Indies. When it was found that commercial In-
digo could be made, the British Government offered a
bounty. In 1775, the production was more than one mil-
lion pounds of Indigo. The war for independence
checked the industry, and thereafter the rising im-
portance of the cotton crop, amongst other things, drove
it to the wall. But as late as the middle of the present
century. Indigo continued to be made in remote places.
Plants still persist in some places as escapes from cul-

tivation. Indigofera tinetoria is perennial, but is grown
from seeds, which give from two to four cuttings of
herbage the first year. The Indigo is not contained in
the plant, but the dye is a product of manufacture from
a glucoside indicau which is contained in the herbage,
and which is obtained as an extract. Indigo seed is

offered by seed.smen.
In North America, several species of Indigofera are

occasionally grown as ornamental subjects. In the
North, they are mostly greenhouse subjects. Propa-
gated by seeds or cuttings, chiefly the latter.

AA. Hacenie as long as or longer tlian the leaf.

decora, Lindl. Weak-growing or even half-climbing
shrub, the branches slender and red-tinged: leaflets in
6-8 pairs, broad-lanceolate, usually drooping, sharp-
pointed: racemes long, with showy rose-pink fls. about

1 in. long: standard oblong, nearly or quite obtuse,
with a heart-like mark near the base : wings linear-
lanceolate or spatulate, ciliate. China. B.R. 32:22.
B.M. 5003. G.M. 31:591. P.M. 16:290. -Regarded as a
greenhouse plant and cult, in the open far South. Var.
41ba is said (G.F. 7, pp. 206, 376, fig. 61) to be a hardy
herbaceous or half-shrubby plant at the Arnold Ar-
boretum.

macrdstachys. Vent. Shrubby, the stems terete and
appri-ssed-pulK-scent : leaflets 8-10 pairs, oval-oblong,
olitusebut mucronate, ptibeseent: racemes longer than
the lvs., many-fld. : fls. rose. China.

CaroliniS,na, Walt. Tall and branching: leaflets 5-8
pairs, oblong or obovate : fls. small, many, yellowish
brown and with short-acute calyx teeth : legume oblong,
2-seeded, less than }-2 i^' long. Perennial, in the pine
barrens from N. Carolina south.

AA. Haceme mostly shorter than the leaf.

auBtrilis, Willd. (/. angulUta, Lindl. /. sylvdtica,
Sieb.). A very variable species, known by its glabrous
aspect, short or nearly obsolete teeth of the calyx and
the pod glabrous when young. Erect shrub: Ifts. 9-17,
varying ifrom oblong to almost orbicular, % in. or less
long, obtuse or retuse: fls. red and mostly showy, the
racemes sometimes as long as the lvs.; standard trun-
cate at the base, with a very short claw: pod nearly or
quite straight, terete. Austral. B.R. 5:386. L.B.C.
2:149. B.M. 3000. -Extreme South.

tinct6ria, Linn. Indigo. Fig. H33. Shrub, 4-6 ft.,

with silvery branches: Ifts. 7-15, thin, rather large, obo-
vate-oblong, pubescent beneath: fls. small, reddish yel-

1133. Indigofera Anil.

Nearly natural size. The single pod is /. tinctoria (X K).

low, in short racemes: pod nearly straight, somewhat
knotty, 8-r2-seeded. S. Asia. — Long cult, and widely
distributed. Runs wild South. Indigo was known to the
Egyptians.

Anil, Linn. West Indian Indigo. Fig. 1133. Much
like the last, but fls. smaller, and pods curved and not
knotty. W. Indies, but now runs wild in the southei'n
states". B.M. 0506. l. H.B.

InGA (a West Indian name). Leguminbsm. This con-
tains some tropical trees and shrubs, with aeacia-like
foliage and clusters of showy red stamens. Under this

name 3 species are cult, in S. Calif., but 2 of them be-
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long to Calliandra. Another allied genus is Pithecolo-

bium. Inga has pinnate foliage; the other two genera

have bipiunate foliage. In luga the pod is scarcely or

slowly dehiscent: in Calliandra the valves dehisce elas-

tieally from the apes to the base of the pod and are revo-

lute; in Pithecolobiima the valves are often twisted, but

never rolled back and elastic.

A. Leaflets Jialry beneath.

aifinis, DC. (consult I. dulcis in the supplementary
list). Lvs. simply pinnate; Ifts. in4pairs, ovate, acumi-

nate, pubescent above, somewhat shining and villous be-

low, one side smaller than the other, 3 in. long, 1}4 ^^
wide; petioles, branches, peduncles and fls. velvety to-

mentose, a gland between each pair of lvs.: spikes soli-

tary or in pairs : corollas villous. Trop. Amer. — This is

probably the plant cult, in S. Fla. and S. Calif, as I.

dulcis.

AA. Leaflets not hairy.

Feuillei, DC. Lvs. simply pinnate; Ifts. in 3-4 pairs,

oval-oblong, acute at both ends, glabrous: pods 1-2 ft.

long, linear, flat, glabrous, white inside. Peru.— Int.

1900 by Pranceschi, The sweet, edible pulp of the pods
is much prized by the Peruvians, who call it Pacay.

/. andmala, Kimtli. Properly Calliandra grandiflora, Benth.
Unarmed: lvs. bipiunate; pinnEe 15-17-paired; Ifts. more than
20-paired, linear, obtuse; petioles not glandular: branches, pe-

duncles and tis. puberulous: lis. rosy: pod linear, acute, nar-
rowed at the base, glabrous, thickened at the margin. Trop.
Amer.— J. dulcis. The older plant of this name is Willdenow's,
which comes from the Phihppines. and is described under Pithe-

colobium. I. dulcis, of Martius, comes from Brazil, and is 1.

affinis described above. Franceschi's plant of I. dulcis makes a

bushy tree, which he says comes from Central America, and
has pods containing a white pulp rich in sugar. This plant, he
says, grows only in frostless districts, while Inga anomala and
pulcherrima will grow where the lemon thrives.—/, puleher-
rima, Cerv. Properly Calliandra Tweediei, Benth. Lvs. bipiu-

nate; pinnae 3-5-paired; Ifts. as many as 25-paired, paler and
slightly hairy beneath : stipules ovato-scariose, brown hairy:

peduncle being a head of about 20 fls. Mex. B.M.4188. P.M.
11:117. W. M.

INKBERRY. Ilex glabra.

INSECTICIDES. Substances used to kill insects, as
commonly understood ; but, as defined in dictionaries,

"one who or that which kills, or the act of killing an in-

sect," constitutes an Insecticide. Hence there are many
natural Insecticides, such as winds, rains, sudden
changes of temperature, forest and prairie fires, insec-

tivorous plants, some bacteria and fungi, several of the
higher animals (including man), and many of the in-

vertebrates (including spiders and a host of parasitic
and predaceous insects). Oftentimes these Insecticides
of nature materially aid man in his warfare against in-

jurious insects, but usually it is necessary to resort to

a spray or some other artificial Insecticide.

Insecticides may be classed into those which are
eaten with the food and kill by poisoning

;
powders,

washes and gases which kill by suffocation; and certain
oils and soaps which kill when they come in contact
with the body,"and may also suffocate by closing the
breathing holes. The poisons are effective against only
the biting or chewing insects, and the sucking insects
must be hit with a powder, an oil or soap; or both kinds
of feeders may be suffocated with the gaseous Insecti-
cides.

Arsenic is the chief ingredient in most poisonous
Insecticides. Its solubility in water, causing it to burn
the foliage severely, prevents its.being used alone. But
by boiling one pound of it with two pounds of lime or
four pounds of sal-soda in two gallons of water for
half an hour, a very cheap, effective and reliable In-
secticide results ; use about 1% quarts to 40 gallons
of Bordeaux mixture or water.

Paris green is still the standard poisonous Insec-
ticide, but its cost and adulteration have recently
brought several substitutes, such as paragrene and
green arsenoid, on the market. London purple is too
soluble and variable to give uniform results; hence it

is not as much used as formerly. These arsenicals are
used at the rate of 1 pound in from 100 to 300 gallons
of water or Bordeaux mixture on fruit trees, the most
dilute on the peach. Arsenate of lead is now largely

used against such insects as the gypsy moth and the
elm leaf-beetle; large quantities of it can be used on
the foliage without injury, and it adheres better than
Paris green, but is sometimes more expensive. Helle-
bore, the standard currant worm remedy, is especially
valuable to use after fruits are more than half grown,
when there would be danger from the use of the arseni-

cal poisons.
Tobacco in its various forms is one of the best Insec-

ticides for sucking insects; it is particularly useful in
greenhouses. Pyrethrum powder is the standard Insec-
ticide for house-flies, and is often effectively used
against other insects.

Kerosene is one of the most active and effective of In-
secticides. It can rarely be used with safety undiluted,
but as an emulsion with soap, it has been the standard
remedy for sucking insects for many years. The for-

mula is: half a pound of soap, 1 gallon hot water, and
2 gallons of kerosene; pour the kerosene into the hot
soap solution and agitate violently for a few minutes.
Recently, however, manufacturers have devised spray
pumps which combine kerosene and water into a good,
effective emulsion. These kerowater pumps can be
regulated to use certain percentages of kerosene, and
they will doubtless largely do away with the making of
the kerosene soap emulsion. Whale-oil soap is now ex-
tensively and successfully used in killing scale insects
and plant-lice. It and the kerowater spray are the most
effective sprays now in use against the famous San
Jos6 scale, the pear psylla, and other sucking insects.
Crude petroleum has been successfully used in combat-
ting cattle lice and the horn-fly, and now promises to be
an effective and safe substance to apply on dormant
trees for the San Jose and other scales. In California,
a resin wash and a lime, salt and sulfur wash are ex-
tensively used and found very effective against scale in-

sects; in the East these washes are not so effective.

Two gases are extensively used in killing insects.

The fumes of carbon bisulfide are certain death to in-

sects infesting stored grains, seeds or clothing. Place
the infested material in a tight box; pour the liquid, at

the rate of 1 pound to each 100 bushels, or 1 pound to

each 1,000 cubic feet, into shallow dishes placed on top
of the materials, and quickly close the box, leaving it

for a day or so. The fumes are explosive; hence keep
all lights away. This liquid has also been successfully
used in treating melon and cucumber vines, under covers
for plant-lice. The other gaseous Insecticide is hydro-

.

cyanic acid gas, the uses of which are discussed below
under Scale Insects, page 812.

The arsenical poisons seem to be equally effective

when applied in combination with the fungicide Bor-
deaux mixture, and most fruit-growers now spray with
such a combination. Sometimes one of the Insecticides
for killing sucking ilisects has been successfully mixed
with the Bordeaux, but it is doubtful if they are as effec-

tive when thus applied. The poisons do not readily
mix with the soaps or oils, and, as a rule, one cannot
effectively hit sucking insects, biting insects, or the
fungous diseases with a single application of some
combination mixture. ji. y. Slingerland.

INSECTS. The animals which constitute the Insect
world play an important part in most horticultural
operations. The busy bee is an indispensable aid in the
production of many fruits, but the equally busy jaws of
canker-worms or other Insects oftentimes seriously in-

terfere with man's plans for profitable crops. Horti-
culturists should become more intimately acquainted
with their little friends and foes in the Insect world.
Not only from the economic standpoint is this knowledge
necessary in the business of growing plants, but the
striking peculiarities of form, coloring, structure, habits,

and the wonderful transformations of Insects afford one
of the most interesting fields in nature. The life-stories

of many Insects, if told in detail, would rival in variety
and interest many a famous fairy tale. The science
that treats of Insects, or entomology, has now reached
the stage where its devotees are no longer looked upon
as "crazy bug-hunters " in most communities. A recent
directory of the entomologists, or those interested in

the study of Insect life, of the United States and Can-
ada contains the names of over 1,200 persons.
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1134. A beetle.

Showing the different parts.

What They Are,—An Insect is an animal which, in

the adult stage, has its body divided into three distinct
regions : the head, the
thorax and the abdomen
(Fig. 1134). The head
bears one pair of anten-
nae, and there are always
three pairs of legs and
usually either one or two
pairs of wings attached
to the thorax. By these
characteristics one can/K '

-I
.

' " V usually readily distin-
^ffi' i_ "J

'1
';_ &^^^ guish an adult Insect

tr EiLl Ifi'Ii'"'? A' ^N from any other animal.
Among the near relatives
of Insects in the animal
world are the cray-fish,

sow-bugs and crabs, but
these are mostly aquatic
animals, breathing by
true gills ; they have two
pairs of antennae, and at

least five pairs of legs.

Centipedes, or "hundred-legged worms," and millipedes,
or "thousand-legged worms," are also nearly related to

Insects, but they have the thorax and abdomen forming a
continuous region,with from 6 to 200 segments, each bear-
ing one or two pairs of legs; they have one pair of anten-
nfe. The layman usually classes such animals as the spi-

ders, mites and daddy-long-legs among the Insects, but
they form a distinct class, as they have the head and thorax
grown together, no antennae, and have four pairs of legs.

How They Are Constructed.— Inseats are constructed
on an entirely different plan from the higher animals.
Their supporting slieleton is outside, it being simply
the skin hardened more or less by a horny substance,
known as chitin. This firm outer wall, or skeleton, sup-
ports and protects the muscles, blood-vessels, nerves,
and other organs within. The mouth-parts, antennae
and eyes of an Insect are attached to its head, and all

are exceedingly useful organs, as will be shown later in
discussing the feeling and the other sensations of an

Insect. An Insect's wings and
legs are always borne by the
thorax. The wings are primarily
organs of flight, but are used as
musical organs by some of the
grasshoppers and crickets. Fe-
male canker-worm moths, bed-
bugs, and some other Insects
have practically no wings, and the
house-flies, mosquitoes, male
bark lice, and similar Insects
have but one pair of wings. In-
sects use their legs primarily for
walking, running or climbing

;

some have their front legs modi-
fled for catching other Insects for
food ; others have hind legs fltted

for jumping, while the honey-bee
has little "pockets" on its hind
legs for carrying pollen to feed
its young.

The arrangement of the internal '
'i

organs in Insects is somewhat pe-
*

culiar. The alimentary or food- "%
canal in larvae is a nearly straight
tube, occupying the central portion
of the body; in adult Insects it is

usually much longer than the body
and is more or less folded; from
the mouth the food passes through
a pharynx, an esophagus, some'
times a crop and a gizzard, a stom- 1137. The four staires

ach, and a small and large intes-
tine. The nervous system of an
Insect is similar to that in the higher animals, but it

extends along the venter instead of the back. There is

a little brain in the upper part of the head, and two
nerve cords extend from this around the food canal to
another ganglion or nerve center in the lower part of the
head ; two nerve cords then extend longitudinally along

1135.

Head of grasshopper.

Showing the great eye.
A detail of a part of
the surface of the
compound eye is also
shown.

the venter and connect a series of nerve centers or
ganglia, typically one for each segment of the body.
E'rom each of these ganglia or little brains nerves arise,
which supply the adjacent organs and ramify through-
out the body. In Insects, all parts of the body cavity that
are not occupied by the internal organs are filled with a
rich, colorless or slightly gi-eenish blood. There is no
system of tubes, like our arteries and veins, in which
the blood is confined and through which it flows
There is a so-called "heart" above the food-canal, along
the middle line of the back; it is a tube consisting of
several chambers commtmicating with each other and
with the body cavity by valvular openings. The blood
is forced through this heart into the head, where it es-
capes into the body cavity. It then flows to all parts of
the body, even out into the appendages, in regular
streams which have deflnite directions, but which are
not confined in tubes. They, like the ocean currents,
are definite streams with liquid shores. Insects do not
breathe through the mouth, as many suppose, but

1136. Fossil dragon-fly, Petalia longialata (X 1-5).

through a series of boles along the sides of the body.
These openings, or spiracles, lead into a sy.stem of air-

tubes, called tracheae. These tracheae branch and finally

ramify all through the Insect. Insects have no lungs,
but the tracheae sometimes connect with air-sacs or

bladders in the body, which help to buoy up the Insect
when flying. Thus the relation between the circulation

of the blood and respiration is not nearly so intimate in

Insects as in man. In Insects the air is carried to all

the tissues of the body in the tracheae and the blood
simply bathes these tissues. Just how the blood is

purified and how the waste matter is disposed of in In-

sects are not yet clearly understood. Aquatic Insects
breathe by either carrying down bubbles of air from the
surface entangled under their wings, or they may be
provided with organs known as tracheal gills ; these are

usually plate-like expansions of the body that are abun-
dantly supplied with trachese, in which the air is brought
practically in contact with the air in water, and may thus
be purified. More than 4,000 different muscles have been
found in a single caterpillar. Notwithstanding their deli-

cate appearance, these muscles are really very strong and
their rapidity of action is wonderful; in certain gnats the

in an insect's life—egg, larva, pupa, imago.—The codling-moth.

Egg much enlarged; others X 1/^.

muscles moveor vibrate the wings 15, 000 times per second.
Their Sensatlons.—lnseets can see, feel, hear, taste

and smell, and they may also possess other senses, as a

sense of direction. Many Insects have two kinds of eyes.

On each side of the head' the large compound eye is easily

recognized (Pig. 1135) ; each compound eye is composed
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of many small eyes, from 50 in some ants to many thou-
sands in a butterfly or dragon-fly. Between these com-
pound eyes, from one to four simple eyes are to be found

r-^

1139. Larva of a sphinx moth.

1138, Nymphs of the four-lined leaf-bug and adult of

the tarnished plant-bug.
The smallest one is the njTiiph recently hatched. The nest

is the uymph after the lirst moxilt. The imago is

shown at the right. Hair lines at the right of nymphs,
and small figure near imago indicate the natural size.

in many adult Insects. Caterpillars and other larvse pos-
sess only simple eyes. It is thought that each facet of the
compound eye sees a part of an object; thus the whole
eye wotild form a mosaic picture on the Insect's brain.
The simple eyes doubtless see as our eyes do, and seem
to be best adapted for use in dark places and for near
vision. Insects do not see the form of objects distinctly,

but their eyes are doubtless superior to ours in distin-

guishing the smallest
movements of an ob-
ject. Itis now supposed
that no Insects can dis-
tinctly see objects at a
greater distance than
6 feet. It must be a
sixth sense, a sense of
direction, which en-
ables the bee to find its

way for a mile or more
back to its home. In-
sects are doubtless
able to distinguish the
color of objects, and
some Insects seem to prefer certain colors. Blue is said
to be the favorite color of the honey-bee, and violet that
of ants; ants are also apparently sensitive to the ultra-
violet rays of light, which man cannot perceive. It is

generally supposed that the shape and high colors of
flowers attract Insects : but recent ex-

periments seem to show that Insects
are guided to flowers by the sense of

smell rather than by sight.

The hard outer skin of an Insect
has no nerves distributed in it, hence

^f\ it is not sensitive; but it is pierced
X' with holes, in which grow hairs that

are in connection with nerves at their

base. It is by means of these sensory
hairs that Insects feel, and are sensi-

tive to touch on most parts of the
body.
Doubtless Insects are

not deaf, for we know
that many of them make
sounds, and it must nat-

urally follow that they
have ears to hear, for

there is every reason to

suppose that they make
these sounds as love-

songs to attract the
sexes, as a means of

communication, or possi-

bly to express their emo-
tions. Some think that

1140. Tent-caterpillar.

1141. A maggot.
Larva of a dipterous insect.

1142. A grub.

Larva of a beetle.

bees and ants hear sounds too shrill for our ears. In-
sects have no true voice, but produce various noises me-
chanically, either by rapid movements of their wings,
which causes the humming of bees and flies, or by fric-
tion between roughened surfaces on the body or its ap-
pendages, thus producing the rasping sounds or shrUl
cries of some crickets and grasshoppers. The house-fiy
hums on P, thus vibrating its

wings 335 times in a second,
while the wing tone of the
honey-bee is A. Usually the
males are the musicians of the
Insect world, but it is the fe-

male of the familiar mosquito
which does the singing, and
the "biting" also. The male
mosquito doubtless heai's the
song of his mate by means of
his antenn£e, ss the song
causes the antennal hairs to
vibrate rapidly. Organs which
are structurally ear-like have
been found in various parts
of the body of Insects. The
common brown grasshoppers of the fields have a large
ear on each side of the first segment of the abdomen;
one can easily distinguish with the naked eye the mem-
brane or tympanum stretched over a cavity. Many of
the long-homed green grasshoppers, katydids and
crickets have two similar ears on the tibia of each
front leg. Some think that mosquitoes have the faculty
of the perception of the direction of sound more highly
developed than in any other class of animals.

Insects undoubtedly possess the sense of taste. When
morphine or strychnine was mixed with honey, ants
perceived the fraud the moment they began to feed.
The substitution of alum for sugar was soon detected
by wasps. Bees and wasps seem to have a more delicate
gustatory sense than flies. Taste organs have been
found in many Insects, and are usually situated
either in the mouth or on the organs immediately
surrounding it.

Many experiments have shown that the antennse
are the principal organs of smell in Insects.
Blow-flies and cockroaches which have had their
antennae removed are not attracted by their fa-

vorite food, and male Insects find
their mates with difficulty when
deprived of their antennee.
The familiar world which sur-

rounds us may be a totally differ-

ent place to Insects. To them ;

may be full of music
which we cannot
hear, of color which
we cannot see, of sen-
sations which we can-
not perceive. Do In-
sects think or rea-
son? Why not? Their
actions are said to be
the result of inherited
habit or instinct. But
some of them have
been seen to do things
which reqiiire the ex-
ercise of instinctive
powers so acute and
so closely akin to rea-
son that one can
hardly escape the
conclusion that some
Insects are endowed
with reasoning
powers.

Their ISmnher, Size and J.^e. — Experts guess that
there are from 2,000,000 to 10,000,000 different kinds
of Insects in the world. Only about 400,000 of these
have yet been described and named by man. Between
30,000 and 40,000 are now known in North America.
Four-fifths of all the kinds of animals are Insects ; some
single families of Insects are said to contain more spe-
cies than one can see stars in a clear sky at night; and

1143. Cocoon of pro-
methea moth.

Made in the roll of a leaf.

The insect weaves a web
about the leaf-stalk and
ties it to the parent
stem, so that the leaf
cannot fall.
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1144.

there are as many butterflies as birds in North America.
The larger part of the laud animals are Insects, and it

is asserted that the larger proportion of the animal mat-
ter existing on the lands of the globe is

probably locked up in the forms of In-
sects.

Insects vary in size from little beetles,
of which it would take 100, placed end to

end, to measure an inch, up to tropical
species 6 or 8 inches in length, or of equal
bulk to a mouse.

Insects have a very long, but, as yet
very imperfect pedigree extending through
the geological ages to Silurian times. Fos
sil remains of many different kinds of In
sects have been found in the rocks (Fig
1136) ; even such delicate Insects as plant
lice left their impress on the rocks ages

ago. In the car
boniferous or coal

_^^".i age, the Insect
world was evi-

dently quite dif- Lengthwise
ferent from that section of the

of to-day, for fOS- promethea
sils of veritable <:°<:°°"-

Insect mammoths Showing at the

have been found ;
^-P^^' *<= ™1™'

dragon-flies with
a wing-expanse of
from 2 to 3 feet
then existed. In-
sect fossils found in the Ter-
tiary rocks indicate that there
were more kinds of Insects then
than now.

Their Growth and Transfor-
mations. Pig. 1137.— Insects

begin life as an egg ; in some cases the egg stage
is passed within the body of the mother, which then
gives birth to living young. The eggs of Insects ex-
hibit a wonderful variety of forms, sizes, colors and
characteristic markings. A single scale Insect may lay
thousands of eggs, while some plant-lice produce only
one. Remarkable instinct is often shown by the mother
Insect in placing her eggs where her young will find
proper food.
From their birth the young of some of the lowest or

most generalized Insects closely resemble their parents,
and they undergo no striking change during their life;
hence are said to have no metamorphosis.

In the case of grasshoppers, stink-bugs, dragon-flies,
and many other Insects, the young at birth resemble
their parents, but have no wings. As they grow, wings
gradually develop and often changes in markings occur,
until the adult stage is reached. The growth, however,
is gradual, and no striking or complete change occurs,

and these Insects are said to undergo an
incomplete metamorphosis. The young
Insects in all stages are called nymphs
(Fig. 1138); thus Insects with an incom-

like opening
through which
the moth
escaped.

1145. End of cocoon of

Cecropia moth.

Inside ^aew, showing
where the moth gets out.

1146. Pupa of

tomato worm. 1147. The cabbage butterfly.

1148. Imago of a tent-caterpillar.

plete metamorphosis pass through three different forms
during their life: an egg, the young or ni/mph stage,
and the adult.
From the eggs of butterflies, moths, flies, beetles,

bees and some other Insects, there hatches a worm-like
creature, much unlike the parent Insect. It is called a
larva (Fig. 1139); the larvfe of butterflies and inoths
are often called caterpillars (Fig. 1140); maggots are
the larv£6 of flies (Fig. 1141); and the term grub is

applied to the larvie of beetles and bees (Fig. 1142).
When these larvae get their full growth, some of them go
into the ground, where they form an earthen cell, while
others proceed to spin around themselves a silken home
or cocoon (Figs. 1143, 1144, 1145). In these retreats the
larvse change to a quiescent or lifeless-appearing crea-
ture which has little resemblance to either the larva
or the parent Insect. It is called a piipa (Fig. 1146).
The pupse of butterflies are often called chrysalids.
Flies change to

pupje in the
hardened skin
of the maggot.
Some pupte.like
those of mos-
quitoes, are
very active.
Wonderful
changes take
place within the
skin of the pu-
pa. Nearly all

the larval tis-

sues break down and the Insect is practically made over,
from a crawling larva to a beautiful, flying adult Insect.
When the adult is fully formed, it breaks its pupal
shroud and emerges to spend a comparatively brief ex-
istence as a winged creature. Such Insects are said to
undergo a complete metamorphosis, and pass through
four strikingly different stages during their life: the
egg, the worm-like larva, the quiescent pupa, and the
adult Insect. Such remarkable changes or transforma-
tions make the story of an Insect's life one of intense
interest to one who reads it from nature's book. Vari-
ous kinds of adult Insects, or imagoes, are shown in
Figs. 1147-1152.

No two kinds of Insects have the same life-story to
tell. Some pass their whole life

on a single host; some partake
* of only a certain kind of food,
while others thrive on many
kinds of plants ; some are can-
nibals at times, and others, like

the parasites, are boarders with-
in their host, while manj' prey
openly on their brethren in the
Insect world. Usually the life

of the adult Insect is brief, but
ants have been kept for thir-

1149. A beetle. teen years, and the periodical

The adult of a borer larva, cicada has to spend seventeen
years as a nymph underground

before it is fitted to become a denizen of the air. The
winter months may be passed in any of the different
stages of the Insect's life. Two very closely allied In-
sects may have very different life habits.

How They Grow. — Many people believe that the small
house-flies grow to be the large ones. While most In-
sects feed after they become adults, they get little or
none of their growth during their adult life. Insects
grow mostly while they are larvse, or nymphs. The
maggots from which the little house-flies develop doubt-
less do not have as luxuriant or favorable feeding
grounds as do those of the larger flies. In 30 days
some leaf-feeding caterpillars will increase in size
10,000 times ; and a certain flesh-

feeding maggot will in 24 hours
consume two hundred times its own
weight, which would be paralleled
in the human race if a one-day-old
baby ate 1,500 pounds the first day
of its existence! The skin of In-

sects is so hard and inelastic that
it cannot stretch to accommodate
such rapid growth. But nature ob-
viates this difficulty by teaching these creatures how
to grow a new suit of clothes or a new skin under-
neath the old one, and then to shed or moult the lat-

1150. One of the
weevil beetles

With a long and
strong proboscis.
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ter. The old skin is shed in its entirety, even from
all the appendages, and sometimes remains in such
a natural position where the Insect left it as to easily

deceive one into thinking that he is looking at the In-

i;;i.„/>"

»u.

1151. Ground beetle.

One of the commonest pred.aceous insects.

sect rather than at its cast-off clothes. Some Insects are

so neat and economical that they devour their old suits

or skins soon after moulting them. Larvfe, or nymphs,
may moult from two or three to ten or more times; the
larviB do not often change strikingly in appearance, but
the nymphs gradually acquire the characters and struc-

tures of the adult.

How They Eat.—Tolh.e horticulturist,the mouth-parts
of an Insect are its most important organs or appen-
dages. The mouth-parts are built on two very differ-

ent plans. Grasshoppers, beetles, caterpillars and grubs
have two pairs of horny jaws, working from side to

side, with which they bite or chew off pieces of their

food, that then pass into the food-canal for digestion
(Fig. 11.53). The scale Insects (Fig. 115i)

,
plant-lice, true

bugs (Fig. 1155), mosquitoes and others have these jaws
drawn out into thread-like organs, which are worked
along a groove in a stiff beak or extended under lip.

Such Insects can eat only liquid food, which they suck
with their beak-like mouth-parts. The Insect places its

beak on the surface of the plant, forces the thread-like
jaws into the tissues, and then begins a sucking opera-
tion, which draws the juices of the plant up along the
jaws and the groove in the beak into the food-canal of

the Insect.
Thus a sucking Insect could not partake of particles

of poison sprayed on the surface of a plant. Its mouth-

Moths of the peach-tree borer.

The lowest one is male.

parts are not built for such feeding, and as it is imprac-
ticable to poison the juice of the plant, one is forced to

tight such Insects with a deadly gas, or each individual
Insect must be actually hit with some insecticide. A
knowledge of these fundamental facts about the eating
habits of Insects would have saved much time and
money that have been wasted in trying to check the
ravages of sucking Insects with Paris green and similar
poisons.

1153. Mouth-parts of a
biting insect.

Some Insects, like the bees and wasps, have mouth-
parts fitted both for sucking or lapping and for biting.
Beneficial Insects. — The horticulturist has many

staunch and true friends amongthe Insects. The honey-
bee, the many wild bees, and other Insects, as they visit
the blossoms to get food for themselves, for their young,
and honey for man, leave an insurance policy in the
shape of tiny grains of pollen, which often insures a
crop of fruit that otherwise might be extremely uncer-
tain. The honey-bee is often accused of biting into ripe
fruits, especially grapes. They have not yet been proved
guilty, and careful, exhaustive experiments have shown
that they will not do it under the most favorable circum-
stances. Wasps and other strong-jawed Insects are re-
sponsible for most of this injury, the bees simply sip-
ping the Juice from the wound.
Most of the pretty little beetles known to every child

as "lady-bugs" eat nothing but injurious Insects; many
other beetles are also predaceous. Man is also often
deeply indebted to many of the two-winged Insects or
true flies whose larvae live as parasites inside the body of
Insect pests or feed upon them predaceously. Were it

not for the ravenous larvag of the "lady-bugs" and of
the syrphus flies, plant-lice of all kinds would soon get
beyond control. While man must recognize these little

friends as valuable aids in his warfare against the
hordes of Insect pests, it will

rarely be safe to wait for the
pests to be controlled by their
enemies. Fig. 1156 shows a
tomato worm bearing the co-

coons of a parasite. Fig. 1151
shows one of the predaceous
beetles destroying a cutworm.

Injurious Insects. — There
are now about a thousand dif-

ferent kinds of Insects that may
be classed as injurious in the United States and Canada.
Over 600 kinds were exhibited at the Columbian Expo-
sition in 1893. All of these may not be injurious every
year, as most Insect pests have periods of subsidence,
when certain factors, possibly their enemies or perhaps
climate conditions, hold them in check. The outlook
for American horticulturists, so far as injurious Insects
are concerned, is not encouraging. Nowhere else in the
world are Insects being fought as intelligently, success-
fully and scientifically as in America, yet we never have
exterminated, and it is very doubtful if we ever will, a
single Insect pest. This means that American horticul-

turists will never have any fewer kinds of Insects to

fight. On the contrary, there are many more Insect
pests now than in our grandfather's early days, and new
pests are appearing every year. This alarming state of
alfairs is largely due
to two causes, for
both of which man
is responsible. Man
i s continually e n -

croaching upon and
thereby disturbing
nature's primitive
domain and the equi-
librium which has
there become estab-
lished between ani-
mals and plants. In
consequence, Insects
like the Colorado po-
tato beetle, the apple-
tree or the peach-tree
borers have been at-

tracted from their
original wild food-
plants to man's culti-

vated crops, which
often offer practically
unlimited feeding
grounds. Most of the
new Insect pests,
however, are now 1154. San Jose Scale.
coming to America showing the mature winter scale;
from foreign shores.

,.^lso the insect itself, with its

American horticul- thread-like feeding organs.
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turists are continually importing plants from the ends of

the earth, and oftentimes the plants are accompanied by
one or more of their Insect pests. Some comparatively
recent introductions of this kind are the sinuate pear-

borer, the pear midge, the gypsy moth, the brown-tail

1155. Hemipterous insect.

Known to entomologists as a true hug.

moth, the horn-fly and the elm leaf-beetle; such standard
pests as the Hessian fly, the cabbage butterfly, the cur-
rant-worm, the codling-moth (Pig. 1137) came in many
years ago. Of the 73 Insects which rank as flrst-class

pests, each of them almost annually causing a loss of
hundreds of thousands of dollars, over one half have
been introduced from foreign countries, mostly from
Europe. It is a significant fact that usually these im-
ported Insects become much more serious pests here than
in their native home; this is doubtless largely due to the
absence of their native enemies, to more favorable cli-

matic conditions here,and to a less intense system of agri-

culture in this country. Most of our worst Insect pests
of the fruits, of the gardon crops, of the granary, of the
household, of the greenhouse, and practically all of our
most dangerous scale Insects, are of foreign origin. Man
will continue to encroach on and disturb nature's prim-
itive domain, and conunercial operations will never cease,
nor is there much hope of ever effectually quarantining
our shores against these little foes; hence there seems
to be no practicable way to stop this increase of the In-

sect enemies of the horticulturist. The one who is the
best fitted by nature, and who best fits himself with a
knowledge of these pests and how to fight them, will
usually be the one to survive and reap the reward of profit-

able crops. No part of a plant, from its roots to the
fruit it produces, escapes the tiny jaws or the sucking
beaks of Insects.
JRoot-feeding Insects.—Many of the small fruits and

vegetables are often seriously injured by Insects feed-
ing on the roots. The grape-vine fidia (the grub of a
small beetle) and the grape phylloxera plant-louse live

on grape roots. Strawberries often succumb to the at-

tacks of the grubs of several small beetles known as
strawberry-root worms, and to the large white grubs of
the May beetles. The roots of cabbages, radishes and

^ n 1^ n^n 6. ^ . ..a

r "
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1156. Tomato worm attacked by parasitic insects,

other cruciferous plants are often devoured by hordes
of hungry maggots.
These underground root-feeding Insects are difficult

pests to control, like any other unseen foe. Sometimes
they can be successfully reached by injecting a little

carbon bisulfide into the soil around the base of the

plant. The cabbage maggots can be largely prevented
by the use of tarred pajjerpads placed around the plants,
or by pouring a carbolic acid emulsion at the base of the
infested plants. The strawberry root-feeders are best
controlled by frequent cultivation and a short rotation
of crops.

.Borers. — These are the larvse of several different
kinds of Insects, which burrow into and feed upon the
inner bark, the solid wood, or the interior pith of the
larger roots, trunks, branches, and stems or stalks of
many horticultural plants. Nearly every kind of fruit

trees is attacked by its special kind of borer, as are
also many of the smaller vine and bush-fi-uits and garden
crops. Borers are often the most destructive of Insect
pests. The two apple-tree borers, the round-headed
(Pig. 1157) and the flat-headed species, and the peach-
tree borer (Fig. 1152) doubtless cause the death of as
many apple and peach trees in America as all other ene-
mies combined. The recently imported sinuate
pear-borer seriously threatens the pear indus-
try in infested localities. The fruit-bark bee-

1157. Burrows of an
apple-tree borer.

The holes at a show
where the imago or
beetle emerged.

1158. A beetle borer and its work.
The larva bores in the young wood

of raspberi-y and bhackberry
canes, causing the swellings seen
in the picture.

ties, or " shot-hole " borers, usually attack only unthrifty
or sickly fruit trees, and a tree once infested by them
is usually doomed. Two borers, one the grub of a beetle
and the other the caterpillar of a moth, sometimes tun-
nel down the stems of currants and gooseberries. Rasp-
berries and blackberries (Pig. 1158) also suffer from
two or three kinds of borers, one working in the root,
one in the stem, and a maggot bores down and kills the
new shoots. A caterpillar closely allied to the peach-
tree borer lives in squash vines, often ruining the crop.
The potato-stalk weevil sometimes does much damage
in potato fields.

Sometimes one can prevent borers from getting into
a fniit tree with a paper bandage closely wrapped around
the part liable to be attacked, or by the application of
some "wash." Most of the washes recommended will
prove ineffectual or dangerous to use. Gas -tar has given
good results, but some report injury to peach trees from
its use; hence one should first experiment with it on a
few trees. No way has been found to keep borers out
of the small fruits or garden crops; usually if infested
canes, stems or plants are cut out and burned early in
the fall or whenever noticed, most of the borers will be
killed. When borers once get into fruit trees, the "dig-
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ging-out" process is usually the only resort, although
some report that they readily kill the depredator by
simply injecting a little carbon bisulfide into the en-
trance of his burrow and quickly closing it with putty.
Sad and Leaf-feeding Insects. — The buds and leaves

of horticultural crops often swarm with legions of biting
and sucking Insects. A mere enumeration of the dif-

ferent kinds of these pests would weary the reader.

Some Insects, like the rose chafer, work on several dif-

ferent kinds of plants, while many others attack only one
or two kinds. In apple orchards, the opening buds are
seized upon by the hungry bud-moth and case-bearing
caterpillars, by the newly-hatched canker-worms, and
by tent-caterpillars, whose tents or " signboards " are fa-

miliar objects in many orchards. These pests continue
their destructive work on the leaves. The pear slug
often needs to be checked in its work of skeletonizing
the leaves of the pear and cherry. The pear psylla, one
of the jumping plant-lice, is a very serious menace to

pear-growing in many localities; the fruit is either
dwarfed or drops from badly infested trees, and some-
times so many little pumps sucking out its life finally

cause the death of the tree. The little blue grape-vine
flea-beetle often literally nips the prospective crop of
fruit in the bud, or the rose-chafer may swarm over the
vines and eat the foliage or blossoms. Currant and goose-
berry growers realize that eternal vigilance against the
familiar green currant worms is the price of a crop of fruit.

The asparagus beetles
would soon appropriate
every asparagus shoot
that appears in many
localities. It is a con-
tinual struggle against
Insect pests to get a
paying crop of almost

' any vegetable. The
several kinds of cab-
bage caterpillars would
soon riddle the leaves.

The hungry striped cu-
cumber beetles can
hardly wait for the

melon, squash, or cucumber vines to come up. Two
sucking Insects, the harlequin cabbage bug and the
squash stink-bug, are equally as destructive as their
biting relatives.

The bud- and leaf-feeding Insects are usually readily
controlled by spraying some poison on their food, or
by hitting them with some oil or soap spray. As the
female moths of canker-worms are wingless, a wire
trap or sticky bandage placed around the trunk of the
tree in the late fall and early spring, to capture the
moths as they crawl up the tree to lay their eggs, will

greatly help to check these serious pests. The collection

and burning of the conspicuous egg-rings of the tent-
caterpillars at any time between August and the fol-

lowing April, will greatly reduce the vast numbers of

tents or signboards of shiftlessness in apple orchards.
Hand-picking or collecting is the most successful method
of controlling the rose-chafer, harlequin cabbage bug,
and the squash stink-bug in many cases. Prompt action,

guided by a knowledge of the Insect's habits and life-

history, and an intellie'ent use of materials and appara-
tus, are essentials in any successful effort to control
these bud- and leaf-feeding pests of the horticulturist.

Fruit-eating Insects. — "Wormy" apples, pears,
quinces, plums, peaches, cherries, apricots, grapes, cur-
rants and nuts are often the rule rather than the excep-
tion. The codling-moth or apple-worm often ruins from
one-third to one-half of the crop each year in many
localities; it also infests pears seriously. The apple
maggot tunnels its way through and through the iiesh

of a large percentage of the apples in the northern sec-

tions of the country. Most of the wormy plums, peaches,
cherries and apricots are the work of the grub of that
worst Insect enemy of the stone fruits— the plum cur-
culio; the plum gouger, a similar Insect, whose grub
works in the pit of plums, is equally destructive to this

fruit in some states. "Knotty" quinces are largely the
work of the adults of the quince curculio, while its grub
often ruins the fruit with its disgusting worm-hole.
There is also a grape curculio, that, with the aid of the

1159. Grasshopper, Mounted.

caterpillar of a little moth, works havoc in grapes.
Currants and gooseberries are often worm}' from the
work of two or three different kinds of maggots and
caterpillars. A new pest has now included the delicious
cherry in its menu; it is a fruit-fly, closely allied to the
apple maggot; infested cherries may show no external
signs of the presence of the maggot reveling in the

1160. A crane fly. Mounted.

juices within. Various small beetles, known as weevils,
are responsible for most wormy nuts.
Most of the fruit-eating Insects are out of the reach

of the ordinary insecticides. The codling-moth is anoted
exception, however, for the peculiar habit that the little

caterpillar has of usually entering the blossom end of
the fruit and feeding therein for a few days, gives the
man with a poison spray a very vulnerable point of
attack. It is only necessary to spray a bit of poison into
the open calyx cup within a few days after the petals
fall, and let nature soon close the calices and keep the
poison therein until the newly-hatched caterpillar in-

cludes it in its first menu. Often 70 per cent of the
apples that would otherwise be ruined by the worms are
saved by an application of Paris green at this critical

time. The fact that the apple maggot never leaves the
fruit until after it is picked or has fallen from the tree,

gives one a chance materially to reduce its numbers by
frequently gathering the windfalls and feeding them to
stock or burying them deeply. As the plum curculio, in

the adult stage, feeds on the leaves and fruits, a poison
spray, applied soon after blossoming
time, is apparently sometimes effective

against it, particularly on cherries.
Many extensive growers of the stone-
fruits, however, are satisfied that this

pest can be best circumvented by jar-

ring the curculios onto sheets and kill-

ing them ; the quince curculio is also
best fought by the jarring method.
Hand-picking of the infested fruits
must be practiced when grapes, cur-
rants or gooseberries are attacked by
fruit-eating Insects.

P?«};i-iytce. — Scarcely a plant es-

capes the little suction pump or beak
of some kind of a plant-louse or aphis.
About 250 different kinds of plant-lice

have been identified in the United
States, and nearly every kind of fruit, flower, farm or
garden crop has its special plant-louse enemj', which is

often a serious factor in the production of a crop. These
little creatures are so small, so variable, so hard to per-

ceive, present so many different forms in the same spe-

cies, and have such varied and interesting life-stories

to tell, that what we now know about them is but a

mere beginning as compared to what is yet to be
learned. It would take a large volume to include the in-

teresting stories which might be told of the lives and of

the relations with ants of some of the commonest of

these plant-lice. No other group of Insects presents so
many curious, varied, interesting, and wonderful prob-
lems of life as do the aphids.

1161. A snapping
beetle. Mounted.
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In the aggregate, the damage done by plant-lice is

very great. At times hundreds of acres of peas have
been ruined by an aphid. Nursery stock often suffers
severely, but bearing fruit trees are not often seriously
injured by them. About 40 different kinds of aphides
live in greenhouses, where a perpetual warfare has to

be waged against them. In 4 years we have reared nearly
100 generations of a common aphis in greenhouses,

and there were no in-

dications of any egg-
stage or of male forms
during this time, so that
they may thus breed
indeflnitely in houses,
their young being born
alive and no males ap-
pearing.
The standard reme-

dies for plant-lice are
whale-oil soap, kero-
sene emulsion, kero-
water, and tobacco in
various ways (as a de-
coction, dry as a dust,
or the "Eoseleaf" or
similar extracts), and
these are successfully
used to kill the aphides
in all situations.

Scale Insects.—
Since the recent ad-
vent of the San Jos6
scale into the eastern
United States, scale In-

sects of all kinds have
attracted world - wide
attention. They are all

small Insects, and de-
rive their name from
the fact that their ten-

der bodies are protect-

ed by hard, scale-like

coverings secreted by
the Insects. Thus pro-
tected, they are difficult

Insects to kill, and as

they are easily trans-
ported on nursery
stock, buds or cions,
and also multiply rap-
idly, the scale Insects
are .justly to be consid-
ered as among the most
dangerous and destruc-
tive of injurious In-

sects. A single female
San Jos6 scale may

rear a brood of from 100 to BOO young, and there may be
four or five generations a year; and more than 2,000

eggs have been laid by a single Lecanium scale.

The scale Insects, the dreaded San Jos^ species in-

cluded, can be successfully controlled by judicious, in-

telligent and timely work with sprays of whale-oil soap,

kerowater, crude petroleum, or hydrocyanic acid gas,

which should be used in the case of nursery stock.

Since 1889 fumigation with hydrocyanic acid gas has
been extensively practiced in the citrous orchards of

California, and now Florida and South African fruit-

growers are also using it in their orchards. Large gas-

tight tents or boxes are placed over the trees and the
gas then generated within. Much nursery stock is now
treated with the gas in tight boxes or houses ; this is

required by law in Maryland and the province of Ontario,

and it should be practiced in other regions. Recently
greenhouses, railway coaches, rooms in private houses,
and whole flouring mills have been effectively fumigated
with this gas. It is generated with water, a good grade
of commercial sulfuric acid, and potassium cyanide
98 to 99 per cent pure. The acid is poured into the water
in an earthen jar or crock and the cyanide then dropped
in. In fumigating trees, rooms or flouring mills, 1 ounce
of the cyanide, IK fluidounces of sulfuric acid, and 2M
ounces of water are used for every 125 cubic feet Pf

1162. A spreading board for drying
soft-winged insects.

space ; for nursery stock use the same amounts for each
100 cubic feet of space ; in greenhouses the gas is used
about one-half as strong, or even less for some kinds of
plants. Nursery stock, trees and plants in greenhouses
are usually subjected to the gas for from 30 to 60
minutes

; mills are usually kept closed 12 to 24 hours.
As potassium cyanide and hydrocyanic acid gas are
among the most deadly poisons, fumigation should be
under the direct supervision of competent persons.

Insects are preserved in collections by securing them
in tight cases by means of a pin inserted through the
thorax, or through the right wing if the subject is a
beetle. Moths and butterflies are pinned in position on
a spreading-board until thoroughly dried. See Figs.
1159-1163. Every horticulturist should make a collec-
tion of injurious Insects.
Insect Literature for if07^ici^?^^(r^sfs. — Horticultur-

ists should keep in close touch with the experiment sta-

tions and state entomologists of their own and of other
states, and also with the Department of Agriculture at
Washington; for it is from these sources that the best
and latest advice regarding injurious Insects is now be-
ing disseminated free, either by personal correspon-
dence or by means of bulletins. Among the books, one
or more of which may well find a place in a horticul-
turist's library are the following : Weed's "Insects and
Insecticides," Sempers' "Injurious Insects and the Use
of Insecticides," Lodeman's "The Spraying of Plants,"
Saunders' "Fruit Insects," and Smith's "Economic
Entomology."

jj. y. Slingeelaud.

Inula {ancient name). Cotnpdsitoe. This genus in-
cludes some hardy herbaceous plants of the easiest cul-
ture and of rather coarse habit, with heads of yellow or
orange, each 2-4 in. across, borne in summer. There is

such a great abundance of autumn-flowering yellow
composites in the hardy border that only those Inulas
that bloom in early summer are particularly desirable.
Elecampane, /. Heleniuni, is probably also cultivated
for medicine. A preparation of the mucilaginous roots
is common in drug stores. Inula flowers have as many
as 40 linear rays. The plants like a sunny position in
any garden soil, and are prop, by division or seed.
Inula is a genus of about 56 species, found in Europe,

Asia and Africa: herbs, usually perennial, glandular,
hairy: Ivs. radical or alternate, entire or serrate: heads
large, medium or small, solitary, corymbose, panicled or
crowded at the crown: rays yellow, rarely white.

A. Stems panicled or corymbose.

Helenium, Linn. Elecampane. Fig. 1164. Tall,

thick-stemmed : Ivs. unequally dentate-serrate ; root-
Ivs. elliptic-oblong, narrowed into a petiole; stem-lvs.
half-clasping, cordate-obloog: outer involucral parts
leafy, ovate. Wet, sandy and mountainous regions.
Eu., N. Asia. Naturalized in Amer. D. 163.—For medic-
inal purposes, 2-year-old roots should be dug in August.
If older they are likely to be stringy and woody.

1163. A cross-section of spreading board in front cf

the cleat " d," in Fig. 1162.

AA. Stems 1-flcl., or tvitk at most S or S heads.

B. Outer involucral ^yarts linear and numerous.

grandiJldra, Willd. Height 2-3 ft.: Ivs. elliptic-ob-

long, serrulate, all sessile; upper ones suboordate;

lower ones 2-4 in. long : glands numerous : heads

3M-4 in. across. Himalayas, Caucasus. 6.F. 6:406.—

Cult, but not advertised. Earliest blooming Inula in

cult. Bears orange-yellow fls. 5 in. across in June, and
has bold but not coarse habit.
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glanduldsa, Willd. Height 2-3 ft. : lower Ivs. oblong-
spatulate, long-attenuate at the base, the uppermost ob-
long with a subcordate-decurrent base, all entire or

very obsoletely denticulate : glands remote. Caucasus.
B.E. 4:334. B. M. 1907. Gn. 22, p. 234 ; 25, p. 101;
49:1047 and p. 7. J.H. HI. 35:153. E.H. 1881, p. 419.

1164. Elecampane, Inula Helenium.

6.M. 33:541 and 38:477.— Keller says it has deep golden
yellow, fringed, half-drooping rays. Rays are commonly
said to be entire, but B.M. 1907 shows 2 minute teeth,
and in B.R. 4:334 the fringes are more than a quarter
of an inch long. This is said to be the only cult, species
that does not seed freely. The Garden pictures an
orange variety.

Hodkeri, C. B. Clarke. Height 1-2 ft.: Ivs. 3-4 in.

long, sessile or nari'owed into very short petioles, ob-
long-lanceolote, acute at the base, minutely toothed,
glandular: heads 2M-3K in. across; rays "pale yellow,"
according to Hooker. Himalayas. B.M. 6411 (rays pure
yellow). — Fls. orange-yellow, according to J. W. Man-
ning. J. B. Keller says it flowers in Aug. and Sept., and
has bright yellow fringed rays. However, in B.M. 6411
the rays have only 3 minute teeth.

EB. Outer involucral parts lanceolate and leafy.

hfrta, Linn. Lvs. netted-veined, lanceolate or ovate-
oblong, the lowest narrowed at the base, the others
rounded at the base and half-clasping. Eu., N. Asia.
— Keller says it grows 15-18 in. high and fls. July-Aug.

ensiSdlia, Linn. Lvs. with numerous somewhat par-
allel nerves, narrowly linear-lanceolate, involucral parts
appressed, not spreading. Eu., N.Asia. G.M. 41:559.

—

Keller says it grows 6-8 in. high and fls. July-Aug. Rock-
ery plant; blooms flrst year from seed if sown early.

W. M.
IQCKRdTS.K {Greeks, violet-eolored). Solandeem. This

genus includes 2 handsome flowering shrubs cult, out-
doors in S. Calif, and under glass in Europe. They are
tall-growing, and bear clusters of as many as 20 tubular,
drooping fls., each 1-lJ^ in. long and less than }4 in.

across at the mouth, which seems to have 10 short lobes,
but 5 of these are shorter, and are really appendages in
the sinuses between the 5 typical lobes. lochroma is a
genus of about 18 American species, mostly tropical and
South American : trees or shrubs : lvs. entire, usually
large: fls. violet, blue, white, yellowish or scarlet: ber-
ries globose or ovoid, pulpy.

A. Fls. indigo-blue.

lanceol^ta, Miers. Shrub, 4-5 ft. high (taller in
Calif.), the young branches herbaceous and downy,
with stellate hairs : lvs. alternate, oval or elliptic-lan-
ceolate, acute, entire, tapering below into a long petiole:
umbels supra-axillary and terminal. Equador. 13.M. 4338
and B'.S. 4:309 (as Cluenesthes lanceolata)

.

AA. Fls. scarlet or orange-scarlet.

Juchsioides, Miers. Lvs. often clustered, obovate, very
obtuse, tapering at the base into a short petiole. Peru,
B.M. 4149 (as Lycinni fuclisioides).

lONIDIUM. For /. concolor, see Solea.

lONOPSlDIUM (Greek, violet-like). Cruciferce. I.
acaule is a pretty, tufted little plant, growing 2 or 3
inches high and bearing numerous small 4-petaled, lilac

fls. from spring to fall. It is a half-hardy perennial
from Spain and N. Africa, but is treated as an annual.
It is desirable for edgings in moist, shady places, and
for rockeries. In rich garden soil the plants make
numerous runners. The fls. are about % in. across, 1 on
each stalk. They open white and turn lilac. The plant
has been advertised as the Diamond Flower by seeds-
men. This plant is referred by Index Kewensis to
Cochlearia, a genus whose limits are very uncertain.

acatile, Reichb. {Cochledria acaidis, Desf. ). Lvs.
ovate-rotund, heart-shaped at the base

;
petioles pro-

portionately very long: pods subrotund, notched. B.R.
32:51. -w. M.

IOSOFSIS {Greek, violet-like). Orchiddcece. A small
genus of epiphytic orchids, numbering about 10 species,
many of which can probably be reduced to varieties of a
few species. Most of the species are insignificant, only
one or two being cultivated. The fine specimen of /.
paniculata figured in the Botanical Magazine has a
panicle 10 in. long, 83^ in. wide, with 5 branches, and
about 80 fls., each three-quarters of an inch across and
chiefly white, with violet markings near the center and
a dash of yellow. In its native country it is said to re-

main in attractive condition from Sept. to May. The fls.

are produced so freely and over so long a period that it

is sometimes necessary to destroy the flower spikes,
which are out of all proportion to the number of lvs.

The plants succeed in the warmhouse under the same
treatment as Burlingtonias or the more delicate Oncid-
iums.

lonopsis consists of tropical herbs without pseudo-
bulbs, having very short stems, with few, narrow,
sheathing, coriaceous lvs. : sepals subequal, erect,

spreading, the dorsal one free, the lateral ones united
into a short spur behind; petals like the dorsal sepals;
labellum united to the base of the column, middle lobe
large, expanded, 2-3 times as long as the sepals, 2-lobed;
column short: pollinia 2: fls. small, in simple racemes
or much-branched panicles.

panicul&ta, Lindl. Lvs. thick and channelled, linear
lanceolate, keeled, 2-3 in a cluster and about 6 in. long:
panicle much branched and spreading, loaded with in-

numerable fls. of a delicate texture: sepals and petals
very short, sharp-pointed, the petals wider; labellum
very large, pubescent at base, with a 2-lobed rounded
limb, which in some is almost entirelj' white, while in
others it has a spot of purple or yellow on the disk.
Winter. Brazil. B.M. 5541. P. S. 22": 2333 A. P. 6:631.-
Very variable.

utricularioides, Lindl. Lvs. and general habit ^s in
the last: sepals and petals bluntish; spur short; la-

bellum almost twice as long as the petals; lobes sub-
quadrate-rounded, white, streaked with red veins.
Jamaica. h. Hasselbkino.

The best means of culture for the successful growing
of these beautiful though delicate orchids is in shallow
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pans,with plenty of small broken coal cinders for drain-
age, covered with the fine particles of fern root and
chopped sphagnum gathered from the upland meadows.
Plenty of heat and moisture during the growing season
are essential. Rest them in winter at a temperature of
50° to 55° F. William Mathews.

IOWA, HOETICTJLTITEE IN. Fig. 1165. Iowa is

nearly a rectangle, about 200 miles north and south
between the parallels 40° 36' and 43° 30', and 300 miles
east and west, bordered on the east by the Mississippi
and on the west by the Missouri and the Big Sioux riv-

ers. Its extreme elevations are 444 feet in the southeast
corner, and 1,694 at the highest point near the northwest
corner, the average elevation being about 800 feet above
the sea. The surface is a gentle, undulating, grassy
plain, well drained by numerous streams discharging
into the rivers on its borders. All these streams are
bordered more or less broadly with belts of native tim-
ber, often many miles in width along the larger ones.
The divide between the streams falling eastwardly and
those falling westwardly is a line running from a little

east of the northwest corner southwardly to about the
middle of the state at the Missouri line, draining three-

fourths of the state into the Mississippi and one-fourth
westwardly. The entire surface, except a short and nar-
row belt along the Mississippi at the northeast corner,
is found deeply covered with glacial drift, the depth
varying from a few feet to 200 feet or more. In ab«ut
half the state this drift is overlaid more or less deeply
with the peculiar deposit called loess, this being mainly
in the south, extending farther north on the west, as
shown by the map.
There are no regions the size of Iowa which contain

fewer acres unfit for agriculture. Agriculture is as profi-

table in northern Iowa as in the southern part. Horticul-

lURLINGTON

IKCOKUK

1165. Iowa. '

To show horticultural regions.

ture, however, has had a greater development in the
southern and southwestern counties, the region of the
fruit-bearing loess. It is not attempted to draw a hard and
fast line below which fruit-growing is easy and above
which it is difficult, but only to indicate, in a general way,
that in the north and increasing with the distance, greater
care must be used in selecting situations and varieties
in culture and in protection.

If safe conclusions may be drawn from the native
fruits and nuts found in Iowa, the state has great horti-
cultural adaptabilities. The native nuts, the walnuts,
black and white, the hickories and hazelnuts, are abun-
dant and of high quality, and the pecan is found along
the Mississippi. The fruits, especially the currants,
raspberries, apples and plums, will compare favorably
with the natives found in Europe, and the plums greatly
excel. It cannot be doubted that they will soon be devel-
oped into varieties fit to satisfy the most exacting tastes.
Many hybrids have been secured between the native and
the cultivated apples descended from Europe, and this
line of work, hitherto neglected, is believed to promise
a race of apples entirely adapted to the inter-continental
climatic conditions of the region
The apples of Europe, and their descendants, origi-

nating along the eastern seaboard, have not been found
entirely successful over the region of broader prairies,

but have succeeded best in the southern half of the

state, and especially on or near the timbered lands.
Here, commercial orcharding has had its greatest devel-
opment. This industry is so young that statistics
have not been systematically gathered, but in the most
favored localities apple crops to the value of $100 a year
per acre are not uncommon. Fruit, to the value of more
than $350,000, has been reported as the product of a
single county in one year, this being mainly of winter
apples, the surplus finding markets in the Northwest,
in the East, and in foreign countries.
In isolated localities, commercial apple-growing has

been fully as successful in the north, but has neces-
sarily been confined to a few sorts, chiefly two, the
Oldenburg and the Wealthy. It has always been found
that the long-keeping sorts of highest quality have been
fastidious in choice of location in the south, and still

more so northward, where early maturing sorts are
more successful.
Pear-growing is everywhere difficult. Much time

and money have been spent with eastern and foreign
varieties without satisfaction. This fruit is profitably
grown in a few localities only, and under management
of exceptional skill. A race of prairie-born seedlings
must, apparentl}^, be grown to insure success.
With plums, the reverse is true. A generation of men

tried to acclimatize the plums of Europe, and lately the
effort has been extended to the Japanese, but without
satisfaction ; in fact, no others succeed in competition
with the natives of the soil. These, and especially the
Americana types, are so well adapted, so profusely pro-
ductive of such handsome and good fruit, that even as
they came from the hand of nature, they have taken sub-
stantial possession of the nurseries and orchards of the
state. Such flattering successes have followed the first

attempts to grow them for market, that the industry is

fast assuming large proportions. New and improved
varieties of larger size and finer quality are offered
every year, and a bright future for that fruit is assured.
Of cherries, only the sour sorts succeed, and little

effort has been made to breed sweet varieties better
adapted to prairie conditions. Commercial cherry-grow-
ing is successful in the southern half of the state, and
is rapidly increasing.
Peaches have been grown in limited quantities in the

southeast since the first settlement of the state. By
seedling selection, the limit of success is gradually
extending northward and now reaches to the middle of
the state, but only for home use, as yet.

The quince and the apricot cannot be said to succeed
in Iowa. The former is liable to root-kill.

The grape flourishes and ripens in profusion, espe-
cially in the south, whence it is shipped in large quan-
tities.

The currant, the gooseberry, the raspberry, the black-
berry and the strawberry flourish in every part of the
state, requiring more favorable situations and greater
care in the north. In some localities the native goose-
berry has been cultivated in preference to the best east-
ern varieties, while European sorts have very limited
success. The greatest difficulty the fruit-grower of Iowa
has had, and still has to contend against, is that he has
been compelled to choose between varieties all of which
had originated far from his place of fruitage, and usu-
ally under conditions of soil and climate so different that
the chances have been strongly against success here.
It is only of late that those who have insisted that
prairie regions should breed and select for themselves
races of fruit from seeds planted and grown under their

own peculiar conditions, have found a patient hearing.
With intelligent effort along this line, the future is full

of promise that the horticulture of Iowa may be brought
to the high level now held by its agriculture.
An account of the introduction of the Eunsian fruits

into Iowa and other parts of the North, will be found
nndeT Pomology. c. l_ Wateous.
IPECAC. The root of Cephaelis Ipecaeuanlui (now re-

ferred to Pstjchotria), a Brazilian plant not cultivated in

N. America. For wild or American Ipecac, see Glllenia
stipulacea.

IPOMCEA (according to Linn, from ips, bindweed, and
Jfoninin.'i, like, because of its resemblance to Convolvu-
lus ; but ips is a worm). Including Batatas, Calonye-
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tion, Mina, PJiarbitis and QuamocUt. CoyivolvulcLcece.

Morning-Gloky. Moonflowek. Over 300 species of
annual or perennial herbs, mostly twining, rarely trees

{G.F. 7:364) or shrubs, widely distributed in tropical and
temperate regions. They are remarkable for easy cul-

ture, quick growth and beautiful flowers; hence the
genus includes several of our most popular plants for
covering verandas and screening unsightly objects.
The generic characters of Iporacea are not clearly

defined. The list of synonyms given above is a record
of unsuccessful attempts to find constant characters by
"wnich this large and variable genus may be separated
into smaller and more definite groups. It is distinguished
from Convolvulus, its nearest ally, by having but 1 capi-

tate or 2-3 globose stigmas, while Convolvulus has 2

linear or ovate stigmas. Stem mostly slender, twining
or climbing, sometimes prostrate, diffuse or erect;
leaves alternate, entire, lobed or parted, often varying
greatly on the same plant ; flowers usually showy, borne
singly or in cymes on axillary peduncles ; corolla fun-
nelform, salverform or bell-shaped (in one species
bag-shaped), the limb sometimes entire, but usually
5-angled or 5-lobed, red, purple, blue, white or yellow,
in various shades and mixtures ; calyx without the bracts
at the base, which appear in some species of Convol-
vulus, but the outer sepals are commonly larger. The
flowers of most species open in early morning and last

but a few hours under bright sunlight, hence the popu-
lar name. A few open only at night-fall.

"The Japanese Morning-Glories, " also called "Impe-
rial" and "Emperor" Morning-Glories, were introduced
to the American trade from Japan in 1S95. They are
probably selected strains of /. hederacea , although some
botanists consider them to be of hybrid origin, possibly
/. hederacea X riihro-ccerulea. Maximowicz referred
them to /. hederacea^ and this appears to be the more
reasonable disposition. The culture of the "asagoa" in
Japan amounted to a popular craze about 1830, the
equivalent of $14 to $18 sometimes being paid for a
single seed of the rare sorts. With political disturbances
came a decline of interest, but more recently the popu-
lar fancy for Morning-Glories has again revived. The
Japanese gardeners grow their plants almost entirely in
pots, and by constant attention have made them vary
into many curious oddities in flower and foliage. Several
finely illustrated books on the BIorning-Glory alone are
published in Japan. See also" Century Magazine," 55:281
(1897}. The Japanese Ipomoeas are sold in this country
mostly in strains, each package of seed giving flowers of
many forms and colors. There are some inferior strains
offered, and the flowers from these are often disappoint-
ing ;

yet as a class the Japanese Morning-Glories are
the most gorgeous and versatile of garden Ipomceas.
If the seeds are notched they -will generally bloom in
6 weeks from sowing.
Morning-Glories are among the least exacting of gar-

den plants as regards soil and site. Most species love a
strong soil and sunny site, with plenty of water ; but
they will make the best of much that is uncongenial.
The seeds of the annual kinds may be sown directly ont-
of doors, but are preferably started indoors, at least in
the North. If the plants are allowed to become slightly
pot-bound before being transplanted, they will come
into bloom earlier. Germination may be hastened and
also made more certain by filing a small notch in each
seed, or by soaking the seeds in warm water about 2

hours. The "Moonflower" and the "Japanese Morning-
Glories" particularly are liable to germinate poorly un-
less these precautions are taken.
The perennial Ipomoeas are grown from seeds in some

cases, but mostly from cuttings of well ripened wood,
layers, or division of the rootstocks. Some of the green-
house species, notably /. HorsfaUice^ rarely produce
seed and are rooted from stem-cuttings with great diffi-

culty. These are often propagated successfully by
grafting well ripened shoots on pieces of their own
roots, or the roots of /. panduratn. 1. ternata roots
from cuttings more readily, and I. Leari and /. Jalapa
are easily propagated from ciittings.

The rapid growth and dense foliage of most garden
Ipomceas make them especially valuable for covering
arbors, verandas, walls, and for screening unsightly
objects. /. purpurea, I, ruhro-ccerulea , I. hederacea
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and /. QuamocUt are the most popular annual species
for this purpose ; and /. Leari, setosa and pandurata
are among the best perennials. In the South, the peren-
nials may be carried through the winter outside by cut-
ting off the stems and mulching the roots heavily in the
fall ; in the North the tubers should be taken up and
wintered like Dahlias, keeping them perfectly dry in a
cool greenhouse or frost-proof cellar. /. lejjtophylla
is valuable for very dry soils. /. Bona-nox is worthy
of a place in every garden.
The tender perennials are seen to advantage when

trained to pillars, trellises, or along the roof of a green-
house. Their roots should be given plenty of room to
forage and their tops to spread. /. Horsfallim and its

closely related species, /. ternata, are very satisfactory
for this purpose. After flowering the strong shoots
should be cut back and the plant rested. Several spe-
cies, particularly/. Leari, ruhro-ccerulea and hederacea,
make excellent pot-plants if they are kept somewhat
pot-bound to induce flowering. The roots of nearly all

the perennial species are more or less purgative
;
par-

ticularly /. Purqa, from which comes the Jalap of com-
merce, /. JaJapa and /. caihartica. I. Batatas is the
common sweet potato.
The trade names of Ipomceas are endlessly mixed.

Thus, /. Mexicana of the catalogues may be /. hede-
racea, I. digitata, I. Jalapa, I. Bona-nox, I. Leari or
/. 7-ubro-ccerulea ; but is rarely the true I. Mexicana of
Gray. "Moonflower" is often applied indiscriminately

1166. Ipomcea Ouamoclit (X 3^) •

to several species of Ipomoea, but it should be restricted
to /. Bona-nox and I. grandiflora. It is evident that
most of the plants now sold as /. grandiflora are forms
of /. Bona-nox ; but a few of the smaller and inferior

types are the true /. grandiflora of Lamarck. I. hybrida
is a trade name for strains of I. purp^irea and /. riibro-

cceruha. The "Tree Iporacea" is /. fistulosa. The
"Japanese" or "Imperial" Morning-Glories may be
referred to /. hederacea. Other popular catalogue
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names are : Double Morning-Glory is mostly I. purpu-
rea, fl.pl.; Brazilian Morning-Grlory is /. se/osa / Hardy
or Perennial Moonflower is /. pandxiraia ; Ipomoea
Heavenly Blue is /. rubro-c(erulea.

angustifolia, 6.

Batatas, 25.

Bona-nox, 21.

Bona-nox, 22.

Bonarieusis, 15.

Briggsil, 12.

chrysantha, 23.

cliryseides, 23.

coccinea, 7.

Dickensoni, 3.

digitata, 11.

dissecta, 9.

Ferrandiana, 4.

fidfolia, 15.

filicaulis, 6.

fisttilosa, 16,

Goodelli, 16.

gramdiflora, 22.

grandiflora, 21.

hederacea, 4.

hederifolia, 7.

INDEX,

Hookeri, 8.

HorsfalliiB, 12.

Hubert, 3.

hybnda, 3, 8.

insignis, 11.

imperialis, 4.

Jalapa, 20.

kermesina, 3.

Leari, 19.

leptophylla, 17.

limhata, 4.

Lindlieimeri, 10.

Xdndleyana, 10.

lobata, 1.

maritima, 24.

Mexicana, 4, 5, 8,

11, 20, 21.

Michauxi, 20.

Nil, 4.

noctiflora, 21.

noctiphyton, 21.

palmata, 11.

pandurata, 18.

paniculata, 11.

Perringiana, 15.

Pes-oaprJ8, 24.

Purga, 26.

purpurea, 3.

Quamoclit, 2.

rubro-eserulea, 8.

Selloxou, 15.

setosa, 14.

sinitata, 9.

sinuata, 9.

ternata, 13.

Texana, 16.

Thompsoniana, 13.

varia, 3.

versicolor, 1.

violacea-striata, 3.

Wolcottiana, 27.

A. Plant annual: roots not tuberous

.

B. ^?s. ?iti»te?'0«s, in ?o».5' sco?--

pioid racemes ; corolla a
hag-shaped tube, contracted
at tJie mouth

BB. Fls. borne singly or few
loose cymes ; corolla ex-
panded into a limb.

c. Ijvs. p innately divided in-
to many thread-like seg
nients

cc. I/us. entire or lobed, not
divided.

D. Stem hairy.
E. Lvs. broad-ovate, cor-

date, entire 3. purpurea
EE. Lvs. angulate or

deeply 3-lobed 4.

5.

DD. Stem not hairy.
E. Ijvs. linear or lanceo

late, Silb-sessile . ..

EE. Xrvs. ovate-cordate to

hastate; petioled.
p. Fls. usually less

thanl in. across;
scarlet or orange. 7. coccinea

FF. Fls. usually over
Sin. across; red,
blue or purple

AA. Plant perennial, with large fleshy
rootstochs

.

B. Lvs. palmately divided into
3-7 segments.

c. Stem and petioles hairy . .

1. versicolor

2. Quamoclit

hederacea
Mexicana

6. angrustifolia

8. rubro-caerulea

sinuata
Lindheimeri

cc. Stem and petioles not
hairy.

D. Peduncles longer than
the petioles 11. dig^itata

DD. Peduncles equaling the
petioles.

JS. Fls. red: leaf seg-

ments sessile,faper-

ing to both ends,
margin wavy 12. Horsfalliae

EE. Fls. white: leaf seg-
ments stalked, not
tapering to the ends,
margin not wavy ..13. ternata

BB. Lvs. entire, angulate or lobed,

not divided.
0. Stem, lvs. and pedtmcles

densely hairy.
D. Corolla salverform, the

lobes pointed: leaf
lobes acuminate, sin-
uately toothed 14. aetosa

DD. Corolla funnelform, the
lobes obtuse: leaf lobes
n>iequal, blunt, entire.!^. BonariensiB

c. Plant not hairy.
D. Stem erect or ascending,

not trailing or cliynb-

ing.

E. Lvs. cordate to sttb-

sagittate, long-pefi-

oled, acuminate,
pubescent beneath . . 16. fistulosa

EE. Lvs. linear, very
short-petioled,
acute, not pubes-
cent beneath 17. leptophylla

DD. Stem trailing, climbing,
or twining.

E. Lvs. pale beneath.
F. Fls. ivhite, with

purple thi'oat... IS. pandurata
FF. Fls. lilac to dark

purple 19. Leari
EE. Lvs. notpale beneath.

F. Fls. opening at
night 20. .

21.

Jalapa
, Bona-nox
grandiflora

FF. Fls. opening in the
morning.

G. Corolla yellow. 23. cliryseides
GG. Corolla purple.

H. Lvs. notched
at the e»d.24. Pes-caprse

HH. Lvs. acute or
acuminate .2^ . Batatas

20. Purga
AAA. Plant ptarennial by a woody stem. 21 . Wolcottiana

1. versicolor, Meissn. (ifinft Zo&dia, Llav. et Lex.). A
vigorous climber, 15-20 ft. high : lvs. with a cordate
base, 3-lobed, the middle lobe longest and narrowed be-
low: fls. K-iH in- wide, opening rich crimson, soon
fading to pale yellow. July-Sept. Mex. Gn. 30, p. 436,
437; 39:792. R.H. 1887, p. 19. G.C. II. 26:684, 685. P.M.
16:100. V. 10:34, 35. B.R. 28:24.-Distinguished from
all other Ipomoeas by its bag-shaped corolla and scor-
pioid inflorescence. It is a very free bloomer, and de-
servedly popular,

2. Quamoclit, Linn. [Quamoclit vulgaris, Choisy).
Cypress-vine. Indian Pink. Fig. 1166. Stem smooth,
slender, twining to a height of 10-20 ft. : lvs. short-peti-
oled or sessile: peduncles few-fld., commonly much
longer than the petioles: corolla \-\)4 i^i- l<^^g) scarlet,

the tube narrowly funnelform, inflated above; the limb
nearly flat, 5-lobed, July-Oct. Naturalized from tropical
America, Va. to Fla., west to Kan. and Tex.; sparingly
escaped from cultivation farther north. B.M. 244. Gn.
29:33. — Beautiful in flower and foliage. Var. ^Iba,
Hort., has white fls.

3. purpilrea, Roth. {Convdlvulus mdjus, Hort. Con-
vdlvulus purpH7-eus, Linn.). Tall Morning-Glory.
Pig. 1167. Stem trailing or twining for 4-10 ft., branch-
ing from tbe base : peduncles slender, 1-5-fld., often
longer than the petioles: corolla 1-2 in. long, light blue,
purple, pink and diversely variegated. July-Sept. Trop.
America. Escaped from gardens to waste places, Can.
to Fla., west to Neb. and Tex. ; widely distributed in

most trop. regions. B.M. 113, 1005, 1682. Gn. 21, p. 295;

27, p. 473.—One of the most popular of garden annuals.
Some of its varieties resemble the entire-leaved forms ot

I. hederacea,hut may be distinguished by their longer and
more slender peduncles, umbellate pedicels, and oblong-
acute sepals without the long tip usually found on i.

hederacea. Seeds ripen freely on cultivated varieties
and may be gathered for future sowings. Ainong tho
host of garden forms are: dlba, white; atro-caeriilea,

dark blue ; atrosanguinea, dark purple ; azilrea, sky-
blue; carminata, light crimson; Dickensoni {Phdrbitis
hisjnda, Yar. Dickensoni), aznve-h\u.e; HUberi {I.Hu-
beri, var. variegcita, Hort.). Lvs. marked Math silvery

white, fls. variously colored and margined with white;
kermesina (/. k€7-mesina), scarlet; rdsea, blush rose;
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TilTia, a trade name for packages containing a mixture
of many Isinds; viol^cea-striita, violet-purple. There
are several double forms of /. purpurea. Var. fl. pi.

has very large Ivs.: fls. appearing much laterthan sin-

gle varieties, semi- or much-doubled, bluish white
streaked with light blue or pink. Int. 1892. Said to be
very floriferous and a good pot-plant. G.F. 5:593. A.G.
14:246. Var. yiol^cea fl. pi., Hort., is entirely distinct
from the preceding. Gt. 47, p. 133.

4. hederEkcea, Jacq. (/. Nil, Roth. /. scdbra, Hort.).
Stem twining or climbing, 2-8 ft.: Ivs. 2-5 in. long,
ovate-cordate, the lobes ovate to ovate-lanceolate, entire,

or the lateral lobes repand or denticulate; the middle
lobe narrowed at the base: peduncle 1-3-fld., mostly
shorter than the petiole : corolla funnelform, the tube
usually white, the limb light blue, purple or rose, and
in various combinations of these colors; sepals hairy,
lanceolate, with long and often recurved tips. July-Oct.
—Widely naturalized from trop. America in fields and
waste places, Pa. to Fla., west to Neb. and Mex. Per-
haps native in the South. B.R.I: 85; 4:276 (as/, cwrulea).
B.U.18S{a.s Coinolfiilvs Nil). Gn. 27, p. 473. This spe-
cies shows great variation in the form of its Ivs., both
on the same plant and on different plants. In some
forms formerly known as /. JVil, the Ivs. are nearly en-
tire; in others they are very deeply lobed. Next to /.
purpurea, this is now the most popular Morning-Glory
in cultivation, and the introduction of the improved
Japanese strains will extend its usefulness. Before the
appearance of these oriental varieties in occidental gar-
dens, the species had already varied into many distinct
horticultural varieties ; as var. limb^ta (/. limhdta,
Hort.), with the corolla violet-purple, edged with white.
B.M. 5720 (as Fliarbitis mi); Gn.29, p.32. Var. mar-
moT&ta ccelestina, large fls., marbled and striped with
light blue; Gt. 44, p, 592. Var. marraorita rdsea, fls.

marbled with rose; Gt. 44, p. 76. Var. fdliis marmor&tis,
Ivs. marked with yellow, limb of corolla rose color. Var.
gn^andifldra, large blue fls. Var. Ferrandiana, similar to
var. grandiflora. Aside from these strains, the foUow-

ted with white is shown in I.H. 43, p. 75. The various
strains give fls. which are diversely scalloped, ruffled,
fringed, doubled, and show a wonderful range of col-
oring.

5. Mexic^Lna, Gray. Like I.hederacea, but young Ivs.

entire or slightly angulate, becoming deeply 3-lobed and

1167. Morning-Glory. Ipomoea purpurea (X %). No. 3.

ing named varieties of Japanese Ipomoeas are offered

:

Antigone, Ivs. variegated : fls. blue, with pink throat.
Aglaia, Ivs. variegated: fls. crimson, with white throat.
Aseria, fls. dull copper-red. Ceres, like Aglaia, but fls.

edged with white. Euphrosyne, Ivs. variegated : fls.

pure white, with pink throat. Princess, fls. spotted
with carmine. Gt 47, p. 133. A form with foliage dot-

1168. Ipomoea coccinea CX H). No. 7.

cordate, as in hederacea, the middle lobe broadest

:

peduncles as long or longer than petioles : corolla 1 in.

wide, violet-purple, sometimes with crimson plaits.—
Possibly this should not be distinguished from /. hede-
racea. The plants in the trade as /. Mexicana are
mostly /. hederacea, digitata and Bona-nox. I. Mexi-
cana vera, Hort.; /. Mexicana grandiflora alba, Hort,,
and J. Mexicana. grandiflora hybrida, Hort., are/. JSona-
nox or /. grandiflora.

6. angustifdlia, Jacq. (/. filicaitlis, Blume). Stem
prostrate, trailing or rarely climbing, much-branched:
Ivs. 1-3 in. long, less than 1 in. wide, glabrous: pedun-
cles exceeding the petioles, bearing 1-2 small, bell-

shaped fls., which are yellowish white with a purple
eye. Aug., Sept. Widely distributed in tropical Asia,
Africa and America. B.M. 5426. B.R. 4:317 (as /. den-
Hcttifito).- Sometimes grown in the warmhouse, but
there is hardly enough foliage to set off the pretty dark-
eyed flowers.

7. cocoinea, Linn. Stak Ipomcea. Pig. 1168. Stem
freely twining for 10 ft.: Ivs. slender-petioled, entire or
angulate, acuminate : peduncle 2-6 in. long, few- to
several-fld. : corolla K-5^ in. wide, salverform: limb ob-
scurely lobed, scarlet with a yellow throat. Aug.- Oct.
Apparently naturalized from tropical America, on river
banks in the middle and south Atlantic states; probably
indigenous to northern Mex. and Ariz. B.M. 221.— Fls.
are produced in abundance, but are disappointingly
small. In var. lUtea, Hort., the fls. are entirely orange,
or with a tinge of scarlet.

Var. hederilblia, Gray (/. hederifolia, Linn. 3nna
sanguinea, Hort.}. Pig. 1169. This Plains form of the
species has angulate, 3-lobed or even 3-o-parted Ivs.,

and fls. usually larger. B.R. 1:9. B.M. 1769. I.H. 41,

p. 159.— It is superior to the type for ornamental pur-
poses.

8. rubro- caerillea, Hook. (/. ffodkeri, Hort.). Stem
tinged with purple, branched, 10-20 ft. high: Ivs. mem-
branaceous, much-veined, short-acuminate : peduncle
fleshy, 3-4-fld. : fls. 3^ in. wide, the tube white and limb
red before expanding, at length purple or china-blue.
Aug.-Oct. Mex. R.H. 1855:441 (as Pharbitis rubro-
ceerulea). B.M. 3297. P.M. 3:99. Gn. 27:493.-One of
the most beautiful of annual climbers. The fls. are
often dashed, blotched and shaded with rose, or are en-
tirely rose. It is likely to run to vine when out-of-doors
unless the roots are confined in a box or pot to induce
early flowering. It makes an excellent pot-plant for the
greenhouse. Var. Heavenly Blue, from Calif., was said
to be a cross between /. Leari and /. versicolor, but
proves to be a blue form of /. rubro-ccurulea, which is

especially valuable for cut-fls. Var. 41ba, Hort., has
pure white flowers.
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9. sinuElta, Ort. (/. dissScta, Pursh, not Willd. I.
sinitdta, Hort. ) . Stem somewhat woody at base, covered
with long yellowish hairs: Ivs. smooth or nearly so,
palmately 7-parted, the divisions lanceolate or narrowly
oblong, more or less sinuately cut and toothed: pedun-
cles 1-2-fld., longer than the petioles: fls. 1-2 In. wide,
bell-shaped, white with purple center; calyx as long as
the corolla tube. June-Sept. Trop. Amer., and near
the coast from Ga. to Tex.— In Tex. it expands only 2-3
hours at midday, and is there called the "Noon-flower."
It may be treated as a coolhouse evergreen, and is worth
growing for its delicate foliage alone. In the North the
tubers must be wintered in a cellar.

1169. Ipomcea coccinea,

var. hederifolia (X 3^). No.

10. Lindheimeri, Gray {I. JieferopJiylla, Torr., not
Orteg). Plantfinely pubescent, hoary when young: Ivs.

deeply 5-cleft or 5-parted, all of the lobes or the 3 in-

terior ones ovate to ovate-lanceolate, with a much con-

tracted base: peduncle 1-2-fld. : corolla long funnelform,
about 3>2 in. long, light blue. Rocky soils, W. Tex. to

N. Mex. —Var. Lindleytaa, Hort. ( /. Lind leychia, Hort.
)

,

has smaller Its., lighter colored fls., and is a more pro-

fuse bloomer. An improvement on the type, but more
tender.

11. digitkta,, liinn. {I. panicnlctta, R-Bt. I.palmcita,
Hort. , not Forsk. ) . Stem trailing or climbing, 20-40 ft.

:

Ivs. 3-7 in. wide, 5-7-parted, the segments elliptic,

sometimes spatulate, entire: fls. numerous, in a 2-

branched cyme ; corolla lM-3 in. wide, broadly bell-

shaped, 5-lobed, pinkish purple or pink : seeds with a
dense tuft of dirty white wool springing from the apex.
July-Sept. Tropics of both hemispheres. R. H.
1853:381. B.R. 1:62 and 4:333 (as I. Platensis). B.M.
3085 (as I. Platensis). Gng. 2: 311. -One of the best
tuberous - rooted Ipomoeas for the garden or warm-
house. In the North it may be used with fine effect

if grown In a tub and trained to an adjacent pillar or
trellis, the vine being cut off before frost and the tub
stored. Further south the tubers may be planted di-

rectly in the open, and will give a profusion of bloom
nearly all summer.
Var. insignia, Hort. (I. insignis, Ker.). Lvs. not pal-

mately divided, nearly entire or lobed, the under sur-

face sometimes purplish. B.M. 1790. B.R. 1:75. -There
are few plants of var. insignis in cultivation.

12. Horsfdllise, Hook. Pis. many, in a 2-branched
cyme; corolla bell-shaped, the limb of 5 broad, rounded
lobes, very showy. Cosmopolitan tropics. B.M. 3315.

P.M. 3:50. P. S. 16:1647. K.W. 1:29. -Perhaps the most
popular Iporaoea for winter-flowering in a M^armhouse.
If well treated it will climb 20-30 ft., and will bear hun-

dreds of fls. each day in early winter. /. EorsfnlUce
may also be grown out-of-doors, but it will not come
into bloom till late fall unless the roots are cramped.
Var. Alba, Hort., is I. ternala ; Lady Slade has pale
rose fls.; var. Briggsii (I. Brlgysii, Hort.), or Lady
Briggs, is generally considered better than the type for
most purposes. It is a freer grower and bloomer, the
fls. are a rich magenta-crimson, and it roots from cut-
tings much more readily than /. HorsfalUm. This va-
riety makes a fine plant in a 10-in. pot. G.M. 37:49.
Var. Thdinpsoni, oil. Thomsonidna, Hovt., is J. ternata.

13. ternata, Jaeq. (I. HorsfdlUm, var. alba, Hort. /.
MorsfdllUe, var. Thomsoniiina, Hort. /. Thomsonidna,
Mast.). Stem somewhat woody at base: lvs. usually 3-

parted, the segments elliptic or elliptic-oblong, fleshy,
smooth: fls. trumpet-shaped, about 2 in. across. Other-
wise like J. Horsfallice, of which it is often considered
a variety. Probably from W. Indies. G.C. 11.20:817.
P. 1884:118. Gn. 35, p. 440. — Not considered quite as
effective for greenhouse culture as /. HorsfalUm.

14. setdsa, Ker. Brazilian Morning-Glory. Plant
very vigorous, branching, covered with stiff purplish
hairs: lvs. 3-10 in. wide, cordate, angular or3-lobed, the
middle lobe abruptly contracted below into a narrow
neck: peduncles many-fld., longer than the petioles:
fls. 2-4 in. wide, salverform, rose-purple. Aug.-Oct.
Braz. B.R. 4:335.—An excellent free-growing climber
for covering arbors, and especially valuable for making
a dense screen because of its very leafy habit. In the
latitude of New York seeds sown in the open will give
flowering plants in late August. It may also be treated
as a warrahouse deciduous twiner. Var. Northern Light
is said to be a cross with I. Bona-nox. Plant unusually
vigorous, often growing 40-50 ft.: fls. lavender-pink.

15. BonariSnsis, Hook. (1. ficifdlia, Lindl. 7. Pe.rrin-
gidtia, Dammer. /. Sillowii, Penny). Stem branching,
tinged with purple and covered with short stellate hairs

:

lvs. deeply cordate, 3-5-lobed, the middle lobe longest;
peduncles several-fld., longer than the petioles: fls. IK-
2 in. wide, violet to lilac, the limb spreading into 5 ere-
nate lobes. Angnst^October. Trop. America and Africa.
B.M. 3665. B.R. 27:13. P.M. 9:25. Gt. 47: 1446. -Here
belongs I. Selloivii, Penny, and probably Hort., not
I. Selloi, Mart., which is a distinct species.

10. Jistulfisa, Mart. (1. Texdna, Coulter). Stem 4-10
ft. high, subshrubby, branching, smooth or minutely
pubescent: lvs. 4-6 in. long, thickish, entire or nearly
so : peduncles 1-2 in. long, mostly shorter than the peti-
oles, few-many-fid. : corolla about 3 in. long, bell-shaped,
pink-purple. July-Sept. Brazil; now escaped from gar-
dens in Mex. and southern United States. — It is known
to the trade chiefly as var. GoodSUi {I. GoodilU, Hort.).
This var. has lavender-pink fls., with a darker throat,
and is apparently more floriferous and desirable than
the type. It produces seed sparingly, but is easily rooted
from cuttings. In the South it is hardy if the stem is

cut down and the roots mulched: in the North, the roots
must be brought indoors. Advertised as the "Tree
Ipomcea."

17. leptophylla, Torr. Bush Moon-Flower. Stem
2-5 ft. high, with many slender, recurving branches

:

lvs. 2-4 in. long, entire: peduncle stout, 1-4-fld., usu-
ally shorter than the lvs.: corolla about 3 in. across,
funnelform, rose-pink, deepening to purple in the
throat. Aug.-Oct. Dry plains. Neb. and Wyo., south
to Tex. and N. Mex. — This species is adapted for very
dry places because of its enormous tuberous root-
stocks, which often weigh 100 lbs. and extend into the
subsoil for 4 ft. It sometimes thrives where no rain
has fallen for one to three years. The plant is beautiful
when in fiower.

18. pandur^ta. Man-of-the-Earth. Wild Potato-
vine. Stem 2-12 ft. long: root very long and large (10-
20 lbs.) : lvs. 2-4 in. long, long-petioled, usually cordate
and entire, occasionallj' angulate, fiddle-shape or has-
tately 3-lobed : peduncles 1-5-fid., commonly a little

longer than the petioles : corolla 2-4 in. wide, broadly
funnelform with pointed lobes, white with a dark pur-
ple throat. May-Sept. Dry soils. Can. to Fla., west to
Mich, and Tex. A. G. 12:637. R.H. 1893:574. B.M. 1603
(as Convolvulus candicaus), 1939, and Gn. 27, p. 373
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(both as O. imnduratiis). B.R. 7:588.— In some places

this species is a very troublesome weed, which is almost
impossible to exterminate because of its long tuberous
roots. It can easily be kept within bounds in the gar-

den with a little care, and makes a verj' desirable plant

for covering an old dead stump or back fence. The
chief merit of /. pandnrata as a garden plant is its har-

diness; hence it is often sold as the "Hardy" or "Per-

ennial Moonflower." If well mulched the roots will stand
26° below zero. There is a double-fld. form.

19. L§ari, Past. Blue Dawn Flower. Stem a very
rapid grower, often 30^0 ft. long, somewhat shrubby at

the base : Ivs. 3-6 in. long, cordate, acute, mostly entire

or slightly 3-lobed, variable: fls. boi-ne in clusters of 12-

30, opening in succession ; corolla 4-5 in. broad, bell-

shaped, deep lilac, sometimes dark purple with Ave
lighter plaits. Very beautiful. Aug.-Oct. Tropics of

both hemispheres. P.M. 4:267. B.M. 3928 (as PharU-
tis Leari). B.R. 27:56 (a.s PharUtis Lmrl) .—Avaagnit-
icent species for the warmhouse, but not usually satis-

factory outside, at least in the North. One plant is on
record as producing 60,000 fls. at the rate of 300 a day.

When grown in the open the fls. are likely to be an un-
attractive coppery purple.

20. Jalapa, Pursh {/. Michaiixi, Sweet). Stem 6-8

ft. high, branched, slightly rough, springing from an
oblong root weighing 4-30 lbs.: Ivs. 3-5 in. long, ovate-

cordate, membranaceous, veiny, repandor deeply lobed,

pubescent beneath, variable : fls. 3-4 in. wide, the corolla

bowl-shaped,withanarrowtube, rose,whlteorrose-purple.
Aug.-Oct. Mex. Ij.B.C.6:5lS i&s Convolvulus Jalapa).
B.M. 1572 (as Convolvulus Jalapa). B.R. 4:342; 8:621.

—A very ornamental warmhouse climber and valuable for

the garden if the tubers are started in the grefinhouse

before being set out ; otherwise the plant seldom
blooms much before frost. The "Jalap " of commerce
does not come from this plant, but from /. Purcja. The
roots of /. Jalapa are but slightly purgative.

21. B6na-n6x, Linn. Moonflowek. Fig. 1170. Stem
10-20 ft. high: Ivs. 3-8 in. long, cordate to hastate, en-

tire, angular or 3-lobed, acute, glabrous: peduncles 2-6

in. long, 1-7-fld., ecjualing the petioles: corolla 3-6 in.

long, 4-6 in. wide, trumpet-shaped, pure white, some-
times with greenish plaits: fls. fragrant, usually clos-

ing in the morning, sometimes remaining open till noon.
Aug.-Sept. American and Asiatic tropics. B. M. 752.

B.R. 11: 889 (as /. Zafi'ffora). Gn. 21, p. 259; 27, p. 473.

V. 10 : 359. Known in gardens chiefly as var. grandiSldra,

Hort. (/. rjrandiflbra, Roxb. and Hort., not Lam.),
which does not differ materially from the type. Most of

the large-fld. and very
fragrant forms in culti-

vation may be referred
here; the smaller forms
are probably /. c/randi-

flora, Lam. Var. grandi-
Jlora is also sold under
the following names: /.

Ohildsii, I. noctipliyton,

I. noctlflora, I. Mexi-
cana grandi flora, I.

Mexicana grandiflora
alba, I. Mexicana
grandiflora vera. These
various trade names
represent strains of va-
rying excellence. A form
with variegated Ivs. is

offered. The Moonflower
is most popular as a gar-
den plant,but it also does
well trained along the
roof of a low house or
against a pillar. It is

excellent for cut-flowers in the evening.

22. grandiilfira, Lam. (Caloiiyction grandifldrum,
Chois. I. Bona-ndx, Hort., not Linn.). Differs from
/. JBona-nox in having the stem usually covered with
short, sharp points: Ivs. smaller, entire: peduncle much
shorter (usually 1-2 in.) : fls. not over 3 in. wide; sepals
elliptic, obtuse (in /. JBoua-nox ovate, mucronate) : seeds
shortly villose, with shaggy margins (in /. Bona-nox

1170. Ipomcea Bona-nox (X K).

smooth). Cosmop. trop. — Some of the inferior strains

passing as /. Bona-nox and its synonyms belong here.

23. chrysfeides, Ker. Stem slightly woody, much twin-
ing, smooth or branches slightly hairy : Ivs. 1-2 in. long,
ovate-cordate to subhastate, acute, entire or toothed, 3-

angled, 3-lobed and repand : peduncles 1-7-fld., longer
than the petioles: corolla }>{-% in. wide, funnel-shaped.
July-Oct. Trop. Asia and Africa. B.R. 4:270. -It can
be grown out-of-doors, but is tardy in blooming. Best
treated as a warmhouse evergreen climber. /. chri/seides

is advertised abroad. /. cJirysdnfha., Hort., described in
American catalogues as having rich, glossy foliage and
golden yellow fls., may belong here.

24. Pes-ciprae, Roth (J. maritima, R. Br.). Stem
creeping, seldom twining, 20-60 ft. : roots often 12 ft.

long and 2 in. thick: Ivs. 1^ in. long, fleshy, roundish,
often broader than long, with 2 glands at the base and
prominently pinnate-veined: peduncles usually few-fld.,

equaling the petioles : corolla nearly 2 in. long, bell-

shaped, margin scarcely lobed. Aug.-Oct. Trop. coasts
of both hemispheres ; drifting sands of coast, Ga. to

Tex. B.R. 4:319.

25. Ba,tkta,s, Foir. (Batdtas ^diilis, Chois.). Sweet Po-
tato. Lvs. ovate-cordate, usually angular or lobed,
variable, petioled: peduncles equaling or exceeding the
petioles, several-fld.: corolla 1-2 in. wide. Origin un-
known, unless it be from /. fastigiafa of tropical

America.- Largely cultivated in many varieties for its

edible tubers. See Sweet Potato.

26. Piirga, Hayne. Lvs. sagittate-cordate, smooth :

peduncles generally 1-fld., longer than the petioles: fls.

rose-purple ; corolla long-tubular, with a flat limb.
Sept.-Oct. Trop. Amer. B.R. 33:49 (as Bxogonium
Purga).—The "Jalap "of commerce is an active purga-
tive made by grinding to a powder dried slices of the
tuberous roots of tliis species. It was principally col-

lected nearXalapa, Mex., of which Jalap is a corruption.

27. Wolcottiana, Rose. Tree, 25-30 ft. high, often 1 ft.

through, with slender, slightly drooping branches: lvs.

ovate to ovate-lanceolate, 3-5 in. long, smooth : fls. nu-
merous, in short racemes or corymbs ; corolla about
2% in. broad, white, broadly bell-shaped. Mex. G.P.
7:365. — Seeds do not germinate readily.

J. aurea.Kellogg. Lvs.trifoliolate or quinate.theleafietsrhom-
bie, entire, sub-repand: lis. 2-4 in. across, fannelform, with a
widely expanded limb, golden yellow. Cal. After No. 12 in key.

S. W. Fletcher.

IBEStNE (Greek name for a harvest garland wound
with wool : the flowers and seeds of these plants are
woolly). Amarantdcece. Aohyranthes. From 20 to 25
species of herbs or subshrubs, in tropical and sub-
tropical Amer. Lvs. stalked, opposite, the margins not
toothed in the domestic species : fls. very small, bracte-

ate, in axillary or terminal panicles, perfect or imperfect
(plants sometimes dicecious), the perianth of one series

terete, 5-parted, with ovate-oblong segments ; stamens
5 ; style short or none, the stigmas 2 or 3 : fr. a utricu-

lus. Two or three species are in common cultivation as

bedding plants, because of their highly colored lvs. and
stems. The flrst of these to be introduced was described
before the fls. were known and it was referred to Achy-
ranthes (A. rersc/(affeKiJ),hut in that genus the anthers
are 2-Ioculed, whereas in Iresiue they are 1-loculed. To
gardeners they are still known as Achyranthes.
Because of ease of propagation, ability to withstand

sun and shearing, and the bright colors, the Iresines are

amongst the most popular bedding plants. Few plants

are easier to grow. Stock plants are kept overwinter in

a cool temperature ( as in a carnation house
) , and in Feb-

ruary and March they are given more heat and moisture,
and cut back, to get cutting wood. Cuttings root quickly
in any good cutting-bed. For mass bedding, plants are

usually set 6-10 in. apart. They will not withstand frost.

Hfirbstii, Hook. t.( Achyranthes Verschaffiltii, Lem.).
Lvs. broadly ovate or orbicular, obtuse and notched at

the apex, purple-red, with prominent arched veins, or

in the commoner variety green or green-red with yellow

veins (var. aureo-reticiildta). S. Amer. B.M. 5499.—
This was described and flgured in August, 1864, by Le-
raaire as Achyranthes {? ) Verschaffeltii (I.H. 11:409), and
later by Van Houtte as Iresine Verschaffeltii (P.S.
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1171. Iresine Lindeni (X X).

15:1601). In July, 1864, however, Hooker had published
it as Iresine Herbstii, in honor of Mr. Herbst, of the Kew
Nursery, who introduced it from the River Platte.
There are horticultural varieties with Latin names.

/. WdlUsii, Ort.,
is a small plant, with
numerous small
roundish Ivs., which
are bronze - red or
dark red above and
dark blood-red be-
neath. Probably a
form of /. Serbs'tii..

Lindeni,VanHoutte
{Achyrdnthes acunii-
n&ta, Hort. ). Pig.
1171. Lvs. ovate-acu-
minate or lance-
ovate, with less arch-
ing or curving veins,
in the original form
rich, deep blood-red,
but in some garden
forms with light-

bauded veins. Equa-
dor. F.S. 17: 1737.-
More pyramidal in

habit than the other
species, and now
more common. To
this species evidently
belong the garden

forms known as Emersoni, CoUensii and fornwsa.

I. Biemuiilleri, Haage & Schmidt, is probably a garden form
of one of the above. It is a compact, dwarf grower, withstand-
ing severe cutting: lvs. and twigs rose-carmine.

jj_ jj_ g^

IRIARTfiA (after Bernard Iriarte). PalmcLcem. Tall

spineless palms, with cylindrical or swollen stems sup-
ported on a pyramid of aerial roots: lvs. few, unequally
pinnate; Ifts. equilateral, cuneate, entire or erose, pli-

cate; petiole channelled; sheath cylindrical: fls. small:
fr. 1-2 in. long: stigmas eccentric or lateral in fr. This
palm is separated from Ceroxylou by the cuneate leaf-

lets. Species 10. Trop. S. Amer. /. Bungerdthii was
advertised in 1895 by Pitcher & Manda as Triartea,

which was presumably a typographical error for Iriartea.

No description of this species is available.

Jaked G. Smith.

Iris (Greek, raireftow). Iriddcem. Plate XVI. Distin-
guished from the other members of the tribe except Her-
modactylus and Morsea by the 2-wiDged style branches,
from Hermodactylus by the 3-celled capsule, and from
Moraea by the more or less connate perianth segments.
Herbs with linear or eusiform, equitant leaves and a rhi-

zomatous or bulbous rootstalk : stem simple or branched

:

flowers of 6 segments, the 3 outer reflexed, and the 3

inner usually smaller and erect, always narrowed to

a distinct claw, one to many in terminal heads, from
spathes which are formed of the upper bract-like leaves

;

spathe stalked or sessile ; style divided into 3 petal-like

branches, which are bifid or crested at the tip ; stig-

matic surface immediately below the crests : ovary ses-

sile or pedicelled, within the spathe. For a monograph
of the genus, see Baker's Irideae, 1888.
About 170 species of Iris are known to botanists.

They are natives of the north temperate zone, inhabiting
Asia, Europe and North America, with a few species in
northern Africa. About 100 species, with innumerable
garden varieties, are oilered by dealers in America.
Many of these, including the native species, are culti-

vated only to a slight extent, so that horticultural inter-

est centers chiefly around a few groups given below :

1. German Irises.—The plants known to the trade,
and widely advertised as Iris Gerjnanica, German Iris

or Fleur-de-lis, are varieties and hybrids of several spe-
cies, all of which are closely related to I. Gernianiea.
It is a curious fact that /. Gerjnanica itself has com-
paratively few varieties, and forms but a small pai't of
the group named after it. It rarely or never seeds in
cultivation, even when placed near closely related spe-
cies. The principal parent species ai-e /. Florentina,

squalens, sambucina, flavescens and variegata. Ow-
ing to their diversity of origin, the varieties have a
great diversity of color, ranging from pure white (in
/. Florentina and its derivatives) through all shades
of mauve and blue to dark purple. From I. varie-
gata and /. flavescens the yellow-flowered varieties
and those whose flowers are variegated with yellow
were probably derived. Tlie flowers of all the varie-
ties are large and handsome, often stately, exhibiting
beautiful variegation and shades of color. They are
borne on stout, erect, branched stalks much exceeding
the clumps of spreading leaves. AH are hardy, and
form excellent border plants, ilowering in May and June.

2. Japanese Irises.— All the plants cultivated as
Japanese Irises are referable to a single species, Iris
hevigaia, more generally known as /. Kcempferi. The
type of the species has been so much broken that its

varieties constitute a distinct horticultural group, con-
taining perhaps as many or more named varieties
than the /. Germanica group itself. So far as known,
no hybrids or other species enter into the make-up of
this class. The plants form strong clumps, attaining a
height of 2 to 3 feet, and bearing several flower stems.
The leaves are slender, erect, growing almost parallel
to each other. In the wild type the inner segments are
erect and rather small . Under cultivation they have been
much broadened and have acquired a spreading habit,
giving the flower a flat, expanded form characteristic of
this group. In color they range from white through
various shades of blue to deep purple, with the seg-
ments variegated with darker veins and streaks, or
plain. All tlie varieties are hardy, and thrive best in
cool, moist situations. They begin flowering in the
latter part of June and continue tlirough July.

3. Dwarf Irises.—The dwarf Irises comprise several
species related to /. pumila, verna and cristaia. They
seldom grow over 9 inches high, but spread rapidly by
their creeping rhizomes, soon forming large patches.
This habit makes them useful border plants. /. are-
naria lives well in dry, sandy situations. The flowers
are variously colored blue, lilac, yellow, etc.

4. Oncocyclus Irises. — The interesting species of the
subgenus Oncocyclus inhabit the dry mountain regions
of Palestine, Persia and Armenia. They differ from
other Irises in many striking characters. The plants
grow from 6 to 12 inches high, the stem bearing a single
flower, which in some species is of enormous size, com-
pared with the size of the plant. The segments, of
which the inner are larger than the outer, present a
most singular combination of somber colors. The pecu-
liar colors are often due to the interlacing of numerous
very thin veins, usually blue or brown, on a white or
straw-colored ground. The most common shades thus
produced are beautiful sky-blue, light gray, and brown
to almost black. In some, all the segments are colored
nearly alike, but in most species the inner and outer
segments are differently colored. In America this group
is not widely cultivated, the most common representa-
tive being /. Susiana. Many recorded hybrids have
been raised in Europe. For a monograph, see Foster,
Gn. 43, pp. 130-135.

Sulbous Irises.—Abont 20 species of bulbous Irises
are cultivated in America. They are rather dwarf,
hardy and half-hardy bulbous plants, known chiefly for
the brilliant colors and strong contrasts, and for their
numerous flowers. The species most commonly found
in gardens are /. JCipliiuni, better known as /. Mis-
panica, and /. xipJioides or I. Anglica. The latter is

probably the oldest Iris in cultivation. See Foster, G.
C. II. 23, pp. 567 and 726. h. Hasselbking.
The Irises are a widely distributed group of plants,

occurring in almost all degrees of longitude of the north
temperate zone. They are found in few forms above
40 degrees north latitude, and there seem to be no
species south of the i^tlas mountains of Africa, the bota-
nists rating the nearly allied southern forms as Morfeas.
There is a somewhat general localization of some of the
main forms of Irises, central to southern Europe being
rich in the broad-leaved species, both tall and dwarf,
these giving way in Asia to many narrow-leaved forms,
which forms are also abundant on our western coast, in

fact east to Missouri. Spain and the Mediterranean
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regions of Africa are the home of bulbous forms. In
soutbwesterii Asia are found not only broad-leaved

forms, but this region is also the home of a rich variety

of dainty bulbous kinds and the curious Oncocyclus
species.
As will be seen by their distribution, Irises are espe-

cially adapted by their hardiness to growth in our gar-

dens, thougli some forms, as the African, the Indian,

and the Oncocyclus species, need special treatment or
protection. In the main the Irises, from a cultural point

of view, are like others of nature's various families,

mostly very good— not to say commonplace— with a

few decidedly bad members. As there are nearly 170

species of Irises, with countless varieties, they are in-

teresting to the amateur collector and grower both for

their variety and their general beauty of flower.

The life of Iris flowers varies from three to six days.
They are fragile, but if cut before the petals unroll may
be forwarded to considerable distance without injury.
This is the only way, in fact, by which the florist can
market them. The botanists divide the Irises into two
main groups, the bulbous kind and those with rhizomes,
these groups being each divided by the varying charac-
ters of the more or less raised line in the middle of the
fall of the flower. This, of course, gives no clue to cul-

tural necessities or to time of flowering, two important
details in a garden.
Considering the bulbous Irises as a group, these are

all hardy without protection in the latitude of New York
city except /. Histrio, I, alata, 1. jicncea, I. Palcestina,

I. Tingitana, I. Vartani.
In tlie order of their flowering, the reticulata group

is the earliest, /. Bakeriana and others starting into
flower as soon as released by frost, usually in February
or March. These are soon followed by the others of
this group, the largest-flowered member being /. his-

trioides. A peaty, sandy soil seems to be most accept-
able to this group, and no organic manure must be
given them. A location, if possible, where they may be
kept on the side of dryness in summer is desirable. The
cultui-e of these, like that of all exotic plants in our gar-
dens, is, of course, tentative. If, on trial, they seem to

be happy and increase from offsets or buds, they may
remain in the borders indefinitely, but if during the
second season they show no gain, the bulbs should be
lifted and a trial made in another location. This group
seeds freely, and the seed pods will be found just under
the soil surface.

Closely following this group are the so-called Juno
Irises, of which I. Persica is the most familiar, though
not the best example. These Irises have somewhat large
bulbs, with curious, persistent, fleshy roots, and seem
to thrive best in somewhat stiff soil, in sheltered loca-
tions, where they will be well baked during the summer.
They flower in March and April, the best forms being
/. Sosenhaehiana, I, orchioideHj I. Sindjarensis, and
I. Assyriaca. They are desirable plants in the most
exclusive gardens. They seed freely, and also increase
by offsets.

About the same time as above will flower the Iris
tuherosa {"The Widow"), which is neither bulbous nor
an Iris strictly, but has a weird beauty of its own, with
its green and black flowers. This should have a summer
baking. (See ffermodacti/Iits.)

Planted out in the early fall, the so-called Spanish
Irises make an early start and produce leaves which are
persistent during the winter and seldom injured here.
In May and June they broaden out, and are then sur-
mounted by very bright, distinct and charming flow-
ers. Very satisfactory flowers, these, and of the easiest
culture. They probably do best in spots inclining to

moisture. The bulbs make offsets rapidly, and should
often be divided and replanted. There are two forms
and numerous flowers of this Iris. The boldest form is

that known as the "Thunderbolt."
The "English" Irises, /, xipliioides, follow the

"Spanish " in June and July. Their flowers are wider in
all their parts, and in a limited range of colors, white
and purple. "Mt. Blanc," pure white, is probably the
most satisfactory of the group. The foliage of the
English Iris does not spear till early spring, and the
varieties flourish in a rather drier position than the
"Spanish."

The African bulbous Irises, I. juncea, I. Varfani,
I. alata, are subjects for a coolhouse, though the for-
mer is rarely hardy here.
The rhizomatous Irises may be divided into a number

of sections, but in a cultural way may be broadly con-
sidered in two sections : those with thick, surface-
creeping rhizomes, as the hybrid German, and those
with more or less thin ones, as I. Slbirica and /.
laevigata, which are subterranean. While the former
section comprises plants which grow in various condi-
tions, some with the roots submerged, yet in a general
way they have mostly surface-creeping rhizomes. These
are best transplanted soon after flowering, at which
time they commence a new growth. It is customary for
the nurserymen to supply these in the fall, which usually
leads to the loss of a season, as they often fail to become
established when planted late. The foliage of the Iris

indicates a sun-loving family, and Irises should be
planted in full exposure in rich, but not manured soil,

well drained. The rhizomes should be planted flat and
covered to half their diameter. If the rhizomes are in
a growing condition, no further care will usually be
necessary with the great majority of the species, but if

the rhizomes are dormant and partly dried up, as they
are frequently on receipt, care should be taken that they
have not much moisture till they start into growth,
otherwise they are likely to rot. Not every Iris will
grow in every garden, but the failure to establish these
plants is most often caused by too much exposure to
excitement of light, warmth and moisture when the plant
is not ready to convert its reserve into food. Valuable
species should have the protection of a frame in such
circumstances till it seems safe to plant them out. If

carefully treated and not excited, apparently hopeless
dried up rhizomes may often be saved. Most of these
Irises in common cultivation increase rapidly, and
should be divided and replanted every two or three
years; otherwise the rhizomes become matted and the
abode of grass, etc. Among them will be found some of
the showiest flowers of the family.

Usually in early May we have flowers of /. CJiamceiris

and its variety /. Olbiensis, followed quickly by the
dwarfer /. pumila and its white form I.Attica. Forms
of /. lutescenSf Lam., quickly follow, after which /.

Germanica, I. Florentina and the host of "hybrid Ger-
man " varieties come rapidly forward and give a great
wealth of color. Every one is familiar with the great
bearded purple /. Germanica, perhaps the most gener-
ally cultivated Iris. There are larger-fld. forms of this:

/. Aynas and I. macranfha. I. Germanica alba seems
to be a variety of /. albicans. This and /. Floreyitina
are the usual white-fld. forms seen at this time. Of
bold, lighter purple kinds, /. pallida and its hybrids
are then preeminent.
The German Irises of the garden are not varieties of

/. Germanica, but hybrids of various species, as I. pal-
lida, I. variegata, I. sambncina, I. squalens, I. liirida

X wild forms and /. neglecta, I. amcena, I. plicata and
I. Swertii, which are known only in gardens. Naturally
these vary much in stature, time of flowering, size and
coloring of fls. They may be had in almost endless va-
riety, but a typical collection may be made with com-
paratively few plants.

Among the best forms of the "hybrid German" Irises

are: /. aphylla—Bridesmaid, Madame Chereau, Swer-
tii; I. am«»ia— Compte de St. Clair, Fairy Queen, Se-
tieulaia alba , Victorine; /. mcf/iecta— Cordelia, Wagner;
/. pallida— KheA'we, Mad. Pacquitte, Queen of May,
Walmer ; /. squalens—Amols, Jacquiniana, Harrison
Weir, Mons. Chorion; /. t'ariei/a^n- Beaconsfield, Da-
rius, Hector, Honorable, Prince of Orange.
June is flowering time for many Iris species, many of

which are uncommon, but of the more available forms
one could scarcely neglect the native /. hexagona, the
dark La Mance form of which is very distinct and
amongst the handsomest of the family. A white form
of this is not hardy here. /. fulva, another native plant
with copper-colored flowers, is also interesting. Irises

with distinct forms of this season are /. Monuieri and
/. orientalis {or I. ochroleuca), both of which have ob-
liquely growing rhizomes and enjoy moisture.
For margins of water /. PseH(iacor«s,with yellow fls.,

is invaluable, and our natives, /. versicolor and /. Oaro-
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Uneyisis, seem as happy iu the moisture as ia the up-
lands. The Iris rhizomes which require deep plantiug
are mostly smaller and thinner than those of surface
creepers. The species with these roots are mostly
strong-p;rowing plants, rapidly increasing and requiring
an abundance of moisture, though there are some nota-

ble exceptions to be mentioned later. Of the members
of this group, /. Sihirica, in several purple and white
forms, is a common garden plant. /. ensafa is a com-
mon Asiatic Iris with sma'l fls. borne among the narrow
foliage, which is as ornamental as some of the large
grasses.
The Japanese Irises, which usually end the general

display of Irises, are a remarkable example of type-
breaking, the occidental gardeners having worked up
from /. UevU/ata a wonderful variety of colorings and
variation in number of petals, though the colurs may
be included in about half a dozen general types. There
are few handsomer flowers than good forms of the
white Japanese Iris. This Iris may be grown on the
upland, hut it does not do its best in such locations, for

it is particularly susceptible to good treatment, and to

produce large flowers both water and manure are essen-
tial. Mr. Peter Barr, the veteran fancier of good plants,

lately wrote the undersigned from Japan, after consulting
one of the oldest cultivators, that "this Iris is grown in

the rice flelds in winter and watered each month while
at rest with human manure (cow manure would do) ; as
soon as young growth appears no more manure is given
and the ground is flooded. When growth has ended the
water is withdrawn."
One of the most curious things in connection with the

Japanese Iris is that though these plants have been in

cultivation here since soon after the treaty ports were
first opened, they seem to have excited little attention
from gardeners until within a few years. Yet the first

importations were as handsome as the later. In this

connection it may be said that Japan has also /. graclH-
pes, a dark purple hardy form, and /. Japonica or Chi-
nensls, one of the beauties of the family but, like /.

tectorum (the Roof Iris), another crested kind, needing
here greenhouse protection and well worth it. There is,

however, a perfectly hardy crested Iris, the beautiful
dwarf I. cristata of the upper southern states — a charm-
ing plant for a front border or rockery. Equally dwarf
are our lake Irises I. lacustris and /. verna.
The west coast of the United States is fortunate in

possessing some beautiful and distinct Irises, mostly-
of the wiry-rooted, thin-leaved type. They have not yet
been fully separated botanically, and they are most
difiicult things to establish in eastern or other gardens,
so that there are really very few in cultivation. Raising
from seed seems the most practical way of establishing
these species. They seem to be perfectly hardy here, for
some of them have been tested and flowered, but they
do not tarry long.

/. macrosiphon, I. ffartwegii, I, Douglasiana, I,

hracteata, I. tenax, I. longipetata, I. tenuis and I.

Purdyi is a list which will interest the searcher after
interesting plants. Max Leichtlin, who has a genius
for growing difficult things, has been successful in es-

tablishing /. bracteata, I. macrosiphon and /. Purdij-
ana. He says, "My espei'ience is that they cannot be
moved unless in full vegetation. We must grow them
from seed, and not touch the seedlings until they have
formed a solid rootstock. After this and movement to

grow has begun, they can be safely handled and trans-
planted like other Irises."

There remain to be considered two allied groups, the
Oncocyclus and Regelia. These are considered by ama-
teurs the most interesting groups of the Iris family— in-

teresting in the amateur's vocabulary meaning some-
thing rare and difficult. At the best, these plants give
few flowers, but they compensate for this by their dis-
tinct and quaint beauty. The best known member of the
family, /. Susiana, has been in cultivation several hun-
dred years, but is by no means yet a common plant. It

takes more kindly to cultivation than any of the other
species, will usually fiower in the border the first year
after planting if the spring is not too rigorous; and
gardens are not unknown where from some conditions
of fortunate placing or soil, they continue to flourish. It

cannot be said that there is any hard and fast formula

for growing these Irises. They vary among themselves
as to their requirements, and need special and different
treatment in different gardens and climates. These Irises
are natives of Palestine, Asia Minor, the Caucasus, Cen-*
tral Asia and Persia regions, all of which are hot and

1172. Iris unguicularis.

Ti-pe of smooth-petaled Iris (XJ^). No. 13.

dry in summer, with a settled and sometimes severely
cold winter and a genial spring. In some of the regions
they are protected by a covering of snow in winter while
dormant, but Palestine and Persia have open winters,
and their Irises make growth at this time. After culti-

vating most of the species for a number of seasons, the
writer's experience does not lead him to 'dogmatize
much on their cultivation or to approve of many special

devices which have been put forward from time to time
as the solution of the problem. The consensus of opin-
ion among the growers who have had the best success
with these plants is about as follows, premising that we
are dealing with plants which are perfectly hardy: We
receive the rhizomes with the Dutch bulbs in the fall, at

which time they are dormant and leafless. It is well to

store them in a cool place and plant out in November in

a bed of fairly light and well drained soil in a border
fully exposed. They require no protection, but if the
climate is one where frosts and thaw alternate, it is

well to give the ground a covering while frozen to keep
it firm. The Irises so planted will seldom spear here till

genial weather arrives, and with plentiful supplies of
moisture at the root will give flowers from strong buds.
After flowering, or, more accurately, flowering time, one
is forced to choose between two methods of treatment.
If the garden is high, dry and hot, the best procedure is

to cover the beds with a glass frame sufftciently large to

protect thera from moisture and allow the rhizomes
to bake. This frame may be removed in the late fall.

If the leaves appear, as some of them are likely to do,

they may be left unprotected until very severe weather
sets iu, hereusually in December. The protection should
be something to protect the leaves from the winter sun
and frequent change of temperature. Here coal ashes
have proved satisfactory, though unsightly. Foliage
does not seem to become as soft under them as under
leaves or mats. If the spring is genial, with weather
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steadily becoming svarm, the plants being uncovered as

soon as the conditions will seem to warrant, should be
in the best possible shape to reward one with their noble
blooms. It is the lack of this genial spring in the lati-

tude of New York which, however, leads often to cul-

tural troubles. The leaves, having been protected, are
none too hard, and, with the constant alternate thawing
and freezing, and the high winds, hot and cold, the
plants need constant watching and application of needed
covering till really genial weather. Otherwise the foli-

age is blighted and no flowers are produced.
In gardens which are low and never free from mois-

ture, the best procedure is that followed iu Holland,
lifting the rhizomes iu July and taking them under cover
in dry earth, planting out again in the fall. In this case
care should be used in lifting not to injure the numer-
ous fleshy roots. The Palestine and Persian forms of

these Irises are considered the most dif&cult to cultivate,

from their habit of early growth.
Irises are not only increased by the division of the

rhizomes or by offsets, but may be rapidly grown from
seed, which they usually produce freely, though, in

most cases, they require artificial fertilization. A large
number of the common Irises of gardens are hybrids,
and of late years a number of beautiful hybrids have
been produced between some of the rarer Oncocyclus
species, and between these also and common forms, as
/. variec/aia, etc. There are still opportunities to pro-
duce many new and untried crosses, and experiments
in this line are recommended. The pollination of the
Iris is simple. The anthers should be removed when
the flower first opens, and preserved in paper or vials,

properly marked. The pollen will retain its potency for
a week or perhaps longer, and may be applied to the
stigma of the flower selected (the anther of which has
been removed promptly) with a camel's-hair brush.
The stigma will be found near the apes of the petal-like

style, and is ready for pollination when the upper edge
drops down and exposes the upper surface. Many Iris

seeds germinate with considerable irregularity, and
failure to start promptly should not lead to discourage-
ment or discarding of the pan in which the seeds are.

J. K. Gerard.
INDEX.

acuta, 12. Floreiitina, 54. Lortetil, 73.

alata, 99. foetidlssiina, 27. lupina, 80.

Albertl, 36. Fosteriana, 96. lurida, 51, 70.

albicans, 54. fragrans, 7, 41. Lusitanica, 81.

aincena, 59. fulva, 17. lutescens, 44.

Anglica, 82. fumosa, 101. macrosiphon, 2.

aphylla, 50, 56, 57. furcata, 50. major, 77, 87.

arenaria, 46. Gatesii, 78. Marise, 71.

Asiatica, 55. Germanica. 60. maricoides, 92.

atrofusca, 75. gigantea. 26. Milesii, 34.

atropurpurea, 74. gracilis, 10, 37, 39. minor, 46.

atroviolaeea, 37, 65. gramiuea. 11. Missouriensis, 15.

auvea, 24. Grant-Duffii, 4. Monnieri, 25.

azurea, 37. Guldeustcedtiana, Nazarina, 79.

Bakeriana, 90. 23. neglecta, 58.

Ealkana, 40. gypsea, 60. , H^ikiteiisis, 11.

Benacensis, 52. hcematophylla, 12. notka, 30.

bitiora, 41. halophylla, 30. nudieaulis, 41.

biglumis, 7. Hartwegii, 3. ochroleuca, 26.

BiUiotti, 63. Melence, 71. oculata, 102.
Bisraarekiana, 72. hexagona, 20. Oloiensis, 45.

Bloudovii, 47. Hispanica, 81. orchioides, 102.
Bohemica, 50. Histrio, 88. orientalis, 12, 26.

Boissieri, 86. kistrioides, 87. oxypetala, 7.

bracteata, 14. honorahilis, 48. pabularia, 7.

Caroliniana. 21. humilis, 1. Palaistina, 98.

Caueasica, 100. Hungarica, 50. pallida, 18, 55.
Cengialti, 42. hybrida, 59. Panormitana, 38.
Cham»iris, 45. Iberica, 76.

" paradoxa, 69.
Chinensis, 35. Italica, 45. Persiea, 94.
coerulea. 87, 102. Jacquesiana, 60. plicata. 56.
co7icolor, 68. Japonica. 35. prismatica, 10.
cristata. 32. juncea, 85, Pseudacorus. 18.
cuprea. 17. Junonia, 55. pseudo-pumila, 38.
eyanea, 87. Kcsmpferi, 28. pumila, 37.
Cypriana. 64. Kochii, 53. purpurea, 94.
Danfordiie, 93. Kolpakowskiana, reticulata, 60, 87.
Delavayi, 8. 91. Rosenbaehiana, 95.
Douglasiana, 16. Korolkowi. 68. Riithenica, 1, 5.

ensata, 7. Krelagei, 87. sarabucina, 62.
falcata, 50. lEe^dgata, 28. sanguinea, 12.
filifolia, 84. Leichtlini, 67. Sarii, 70, 79.
fimbHata, 35. Leichtliniana, 68. scorpioides, 99.
fiavescens, 49. Uneata, 66. setosa, 22.
flavissima. 47. longipetala, 9. Sibiriea, 12.

siciila, 55. superba, 13. vaga, 67.

Sindjarensis, 97. Susiana, 77. variegata, 12, 18, 48.
Sisyrinehimn, 92. Suwarowi, 66. Vartani, 89.

Sogdiana, 23. Swertii, 57. verna. 31.

speciosa, 55. > tectorum, 33. versicolor, 19.

spectabilis, 81. tenax, 6. violacea, 68.

spuria, 30. Tingitana, 83. vireseens, 43.

squalens, 61. Tolmieana, 15. yirginica, 10.

Statellce, 44, Trojana, 29. xiphioides, 82.

stylosa, 13. unguieularis, 13. Siphlum, 81.

Synopsis of Subgenera in Cultivation.

Series I, Rootstoch a sliort, thick, or creeping
rliizome.

Apogon. Outer segments of the perianth without
a beard or crest Species 1-30

Pardanthopsis. Outer segments of the perianth
not distinctly bearded or crested, merely keeled;
sometimes slightly hairy Species 31

Evansia. Outer segments of the perianth dis-
tinctly crested on the claw and lower part of
the blade Species 32-35

Pseudevansia. Outer segments bearded or hairy

:

beard springing from a rudimentary crest

Species 36

Pogoniris and Regelia. Outer segments bearded
or hairy: hair restricted to a dense beard along
the midrib Species 37-68

Oncocyclus. Outer segments bearded or hairy:
hairs diffused over the lower part of the blade
and claw; inner segments larger than the outer.

Species 69-80

Series II. Mootstock bulbous.

XiPHiON. Inner segments of the perianth large,
erect : stamens not adhering to the style
branches Species 81-91

Gynandieis. Inner segments large, erect: sta-
mens adhering to the style branches Species 92

Juno. Inner segments small and spreading or
deflexed Species 93-102

SUBGENUS APOGON

A. I/vs, linear, generally less than
M in. broad.

B. Sheath splitting up into
fibers.

C. Valves of the spathe green.
D. Tube of the perianth

1}4~2 in. long.
E. Spathe sessil-e..-..., 1, humilis

EE. Spathe stalked 2. macrosiphon
DD. Tube of the perianth

short or obsolete.

E. Fls. yellow 3. Hartwegii
4. Grant-Duffii

EE. Fls. some shade of

blue or \vhite.

F. Stemlvs. reduced.
G. Stem terete.

H. Hootstock
si ejider

,

wide-creep-
ing 5. Kuthenica

HH. Moots tock
short,
creeping . . 6. tenax

7. ensata
8. Delavayi

GG. Stem com-
pressed 9. longipetala

FF. Stem Its. long,
generally over 1

ft. in length. ...10. prismatica
11. graminea

CO. Valves of the spathe brown
and scarioiis 12. Sibiriea

BB. Sheaths not splitting into
fibers.

c. Stem nearly obsolete 13. unguieularis
CO. Stem present, clothed with

sheathing bracts 14. bracteata
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CCC. stem present, hearing 1-2
leaves 15. Missouriensis

16. Souglasiana
AA. Lvs. ensiform, generalty much

over % in, broad.
B. Stetn hearing several long

leaves.

c. Fls. reddisJi broivn 17. Julva
cc. Fls. yellow 18. Pseudacorus
CCC. Fls. blue, j'urjile, lilac,

etc., or white.
D. Ij-vs. somewhat glau-

cous 19. versicolor
DD. Lvs. bright green, not

glaucous.
E. Fls. sessile 20. hexagona

EE. Fls. pedicel-led 21. Caroliniana
22. setosa

BB. Stem bearing 2-4 rediiced lvs.

0. Fls. yellow 23. Guldenstcedtiana
24. aurea
25. Monuieri
26. orientalis

cc. Fls. soyne shade of blue or
xvhite 27. Soetidissima

28. laevigata
29. Trojana
30. spuria

1. hilmilis, M. Bieb. {/. J?i(i/(^mcn,Ker., notDryand.).
Rhizome wide-creeping : lvs. to 12 in a tuft, glaucous, 6-12

in. long: fls. bright lilac; outer sepals with a suborbicu-
lar blade and a long cuneate claw. Caucasus to Geor-
gia and Hungary. Gn. 10, p. 379.

2. macrosiphon, Torr. Plants rather dwarf, 6-12 in.

high : lvs. grass-like, green, 12 in. long, exceeding the
fls.: stem 3-6 in. long: pedicels very short: outer seg-

ments obovate-cuneate, undulate, pale yellow to cream,
with a network of brownish crimson or bright lilac

veins ; iuner segments rather small, colored like the
outer. Free-flowering. Calif, and Ore. Gn. 52, p. 126.—
Torrey says the fls. are bright lilac and the lvs. less

than 4 lines wide.

3. Hirtwegii, Baker. Lvs. few (2), 6-12 in. long, finely

veined : stem 6 in. long, with linear leaf low down : pedi-
cel 1-15^ in. long: limb pale yellow: outer segments with
an oblong blade, shorter than the claw. Calif. Rarely
cult.

4. Grant -Duffii, Baker. Lvs. about 1 ft. long: stem 6

in. high, with about 2 lvs., outer valves marked with
fine black lines: outer segments with a yellow blade,
much shorter than the claw ; claw veined with lilac on a
yellowish white ground. Palestine. Gt. 42, Supp, PI.—
Not valuable commercially.

5. Kutli^nica, Dryand., not Ker. Lvs. 3-12 in. long,
in crowded tufts : stem slender, 3-6 in. long, but often
obsolete: tube twice as long as the ovary: outer seg-
ments with an oblong blade rather shorter than the claw,
lilac, violet-scented. Apr., May. China, Siberia and
Cent. Asia. B.M. 1123 and 1393. Gn. 50, p. 187.

6. tenax, Dougl. Sheaths short: lvs. 6-12 in. long:
stem 6-12 in. long: pedicel long: outer segment broadly
obovate, with an acute point : blade about as long as
the claw, bright lilac, with purple veins and a varie-
gated white and yellow spot on the throat: inner seg-
ments shorter, waved. Apr., May. Dry soils, B. C. and
Ore. Int. to Eng. 1826. B.M. 3343. B.R. 15:1218. Gn.
53: 1175. -Hardy.

7. enSELta, Thunb. [1. biglumis, Vahl. I. oj'yp^faht,

Bunge. I. frdgrans,IjmAl.). Sheaths large: lvs. 1-3 ft.

long: pedicel 2-4 in., often longer than the spathe:
limb loose, bright blue or lilac: outer segments oblan-
ceolate, 2 in. long: blade shorter than the claw, veined
with dark blue, yellowish on the throat: inner segments
slender, erect, bright blue. Russia, Japan, Caucasus.
B.M. 2528 and 2331. B.R. 26:1. Gt. 1011. -Hardy.
Variable.

Var. pabul&ria, Naudin (/. pabttl&ria, Hort.). Said
to be distinct. Larger, with lvs. purplish red near the
base. Used as a forage plant. Does well in driest
situations. Gt. 47:1452. — Described by Wittmack, Gt. 47,

p. 369. The seeds should be sown in beds, and the

young plants set out the following spring, 10 in. apart
each way, where they are to remain.

8. Delavayi, Micheli. Lvs. 2-2J^ ft. long, often nearly
1 in. broad : stem 3-5 ft. high, bifurcate : spathe valves
green: outer segments rettexed from the middle, oblong,
obtuse or emarginate, brilliant violet, spotted with white
on the lower half ; claw yellow, veined with lilac; inner
segments oblong-lanceolate, acute, erect, violet. Large
plants, with the flower-stalks erect, high above the lvs.

Thibet. R.H. 1895, p. 399.

9. longipfitala, Herb. Lvs. 1-lK ft. long : stem stout,
solid, compressed, 1}^ ft. high : fls. bright lilac; outer
segments obovate, reflexinghalf way down; claw veined
with violet on a white ground. Calit. B.BI. 5298.

10. prism4tica, Pursh (/. Virginica, Muhl. I. grdci-
lis, Bigel.). Plant tall, slender: lvs. mostly shorter
than the stem, grass-like : stem 1-2 ft., simple or forked,
flexuous : spathes 1-2-fld. : pedicel long, exceeding the
spathe: outer segments lK-2 in. long; blade shorter
than the claw, bright lilac, yellow on the throat, marked
with purple and darker veins ; inner segments erect,
bright lilac. May, June. Wet grounds, New Brunswick
to Pa. and N. Car. B.M. 1504.

11. graminea, Linn. (/. NihMnsis, Lange). Lvs.
strongly ribbed, \-l)4 ft. long : stem compressed, an-
gled, slender, solid: pedicel 1-lK in. long: limb bright
lilac, copiously veined; outer segments with an orbicu-
lar blade % in. broad and shorter than the broad claw;
claw dull yellow, veined with purple; inner segments
erect, nearly straight. May. Central and S. Eu. B.M.
681. — Long cult. ; mentioned by Lobel, Clusius and Ge-
rarde. Distinguished from I. Sibirica by its solid, angu-
lar stem.

12. Sibirica, Linn. {/. acuta, Willd.). Compact,
tufted: Its. green, not rigid, 1-2 ft. long: stem slender,
terete, fistulose, much overtopping the lvs., simple or
forked, bearing several clusters of fls.: limb bright li-

lac-blue; outer segments 114-2 in. long, with an orbicu-
lar blade gradually narrowed to a slender claw, veined
with bright violet, whitish toward the claw; inner seg-
ments shorter, erect. Central and S. Eu. and eastern
Siberia. Int. in 1796. B.M. 50. R.H. 1898, p. 23. -Com-
mon in cult. The plants form large, compact clumps,
producing many long flowering stems from the center.
Var. orientalis, Thunb. (/. sanguinea, Don. /. Sibir-
ica, var. sangui^iea, Hort. I. hcematophylla, Fisch.
I. Sibirica. var. hcematophylla, Hort.). Fls. larger,
more fugitive; blade of the outer segments orbicular:
young lvs. reddish. June. Produces a second crop
later. Var. 41ba, Hort., with pure white fls. Var. varie-
gata, Hort., with variegated lvs. Var. acuta, Hort.
Narrow-lvd.

13. unguicuUris, Poir. (/. styldsa, Desf.). Fig. 1172.

Lvs. about 6 in a tuft, finally lK-2 ft. long, bright
green : tube 5-6 in. long, filiform, exserted from the
spathe: limb bright lilac, rarely white; outer segments
2}4-3 in. long, 1 in. broad, with a yellow keel, streaked
with lilac on a white ground at the throat ; inner seg-
ments oblong. Jan., Feb. Algeria. B.M. 5773. Gn.
24: 398; 46: 979; 49, p. 236; 50, p. 187. G.C. III. 25:85.
—Not hardy, but useful for cutting in early winter.
Fragrant. Var. Alba, Hort. White form; spring. Var.
sup^rba, Hort. Bluish purple. Oct. and later.

14. bracte&ta, S. Wats. Rudimentary lvs. brown,
very rigid; produced lvs. 1 to few, much exceeding the
stem, 1-2 ft. long, one side green, the other glaucous,
edge revolute : stem 1-headed, angled, 2-3 in. to 1 ft.

long, sheathed with bracts 2^ in. long : tube short,

funnelform : outer segments 2-3 in. ; blade ovate, as

long as the claw, pale yellow, veined with bluish pur-
ple; inner segments shorter, erect, yellow; style branches
long, narrow. June. Discovered in 1884 by Thomas
Howell, in Ore. G.F. 1:43.-Int. 1888.

15. Missouriensis, Nutt. (/. Tolmiedna, Herb.) Lvs.
pale green, finely ribbed, 1-lJ^ ft. long: stem 1-2 ft. long,

usually exceeding the lvs., bearing a single large leaf low
down: pedicel long: tube very short: limb bright lilac;

outer segments obovate, 1 in. broad, yellow near the
claw; inner segments oblong, straight, erect, Wet soil,

S. Dak. and Mont, to Ariz. Gn. 50:1082.—Not common
in cult. Flowers early.
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16. Souglasi&na, Herb. Rhizome stout, short, creep-
ing: Ivs. about 6 in a tuft, broadest in the middle,
strongly ribbed, 1-2 ft. long: stem 1-2 ft. high, usually
simple, with one long bract leaf: tube yi-%m. long:
fls. 3—i in. in diameter; outer segments ob^vate-spatu-
late, spreading and recurved, pale lilac, with a white
disk and purple veins; inner segments shorter, erect,
lanceolate, acuminate, pale lilac, not veined. Calif.
B.M. 6083. Gn. 50:1086.

17. fiilva, Ker. (J. cuprea, Pursh). Lvs. thin, bright
green, ly^-2 ft. long, not exceeding the stem: stem 2-3
ft. high, forked low down ; lower stem-lvs. 1 ft. long:
pedicel produced : tube greenish yellow, 1 in. long:
limb loosely expanded, bright reddish brown or copper-
colored, variegated with bhie and green ; outer segments
obovate-cuneate, emarginate; inner segments smaller,
spreading. Late June. In swamps, 111. to 6a., La. and
Tex. Introduced into England 1811 by Lyon. B.M.
1496. Gn. 53:1175. Jin. 5:61.

IS. Pseudacorus, Linn. Lvs. lK-3 ft. long, equaling
the stem: stem stout, terete, 2-3 ft., bearing several
long lvs. and several clusters of lis. : limb bright j'ellow;

outer segments broadly obovate, 2-23^ in. long, yellow,
with a bright spot and radiating brown veins on the
claw; inner segments scarcely longer than the claw of
the outer, oblong. May, June. Europe, Syria and the
Barbary states; naturalized in N. Y., Mass. and N. J.—
The plants form fine, large clumps, bearing numerous
flowering stalks. Var. variegata, Hort. Lvs. striped
with creamy white. Var. pallida, Hort. Fls. pale sulfur-
yellow.

19. versicolor, Linn. Lvs. slightly glaucous, lK-2 ft.

long: stem forked low down and often branched above,
2-3-headed: tube very short: limb violet-blue; outer
segments spatulate, 2-3 in. long, variegated with yellow
on the claw and veined with purple; inner segments
oblanceolate, much smaller. British N. A. and northern
U. S. Int. into Eng. 1732. B.M. 21. G.W.P. 5. D. 89.

20. hexAgona, Walt. Lvs. 2-3 ft., long: .stem usually
simple, 3 ft. long, 2-3-headed, with several large lvs.,

the upper ones exceeding the fls. : spathe valves some-
times leaf-like: tube 1 in. long, green, dilated upward:
limb bright lilac; outer segments 3 in. long; blade obo-
vate, with a bright yellow keel on the claw; claw
downy ; inner segments shorter, erect ; style branches
very concave, green, with a central lilac band. Kv. to
Tex. and Fla. B.M. 6787.

21. Carollniina, S. Wats. Lvs. 2-3 ft. long, bright
green: stem stout, simple or branched : tube K in. long:
limb lilac, variegated with purple and brown ; outer
segments broadly spatulate, 2!^-3 in. long, with narrow
claws; inner segments narrower, nearly erect. Differs
from /. versicolorhy its green lvs. Discoveredby W. A.
Manda in N. Car. G.P. 6:335.

22. setdsa, Pallas. Lvs. thin, green, l-lj^ ft. long :

stem deeply forked, much exceeding the lvs. : tube ^ in.

long: limb bright lilac; outer segments 2-2)^ in. long;
blade 1 in. broad, suddenly narrowed at the claw, co-
piously veined; inner segments very small, K in., cu-
neate, large-cuspidate; style branches large, crested.
E. Siberia, Japan, and northwestern Amer. B.M. 2326.
Gt. 322,

23. Gueldenstoedti&na, Lepech. Lvs. pale green, 1-1}^
ft. long: stem stout, terete, 1^-2 ft. long, often bearing
1-2 spicate clusters below the end one : limb pale yel-
low; outer segments with an orbicular blade y^-% in.

broad, shorter than the claw, which has a bright yellow
keel and faint lilac veins ; inner segments shorter,
erect. Asia. — Var. Sogdi^na, Baker. A variety with
gray-lilac flowers.

24. adrea, Lindl. Lvs. scarcely glaucous, lK-2 ft.

long: stem 3-3 >2 ft. long, stout, terete, with 1-2 sessile
clusters below the end one: spathes 2-3-fld. : pedicel
long: limb bright yellow; outer segments with an ob-
long blade 1 in. broad, as long as the claw; inner seg-
ments less than yi in. broad. July. West Himalayas.
B.R.33:.59. Gn. 31:579.-lnt. by Dr. Royle. This species
has brighter yellow fls. than the others of this group
(18-21).

25. MonniM, DC. Lvs. slightly glaucous, 2-3 ft. long:
stem stout, terete, 3-4 ft. long, with several sessile clus-

ters of fls.: limb 2J^-3>2 in. long, lemon-yellow, with-
out veins; blade of outer segments orbicular, 1-1% in.

long, equaling the claw; inner segments oblong-ungui-
culate, 1 in. broad. Rhodes and Crete. Discovered and
int. by Sieber, 1821. Not showy except in masses. This
and I. orientalis are perhaps varieties of J. spuria.

1173. Habit sketch o£ Iris orientalis (Xl-20). No. 26.

26. orientalis. Miller (1. ocJtroleuca, Linn. I. gigan-
(eo,Carr. ). Fig. 1173. Plants growing in strong clumps:
lvs. 2-3 ft. long, slightly glaucous: stem 3-4 ft., stout,
terete, with 2-3 spicate clusters of fls.: outer segments
obovate, 1 in. broad, as long as the claw, yellow, paler
or white toward the margin ; inner segments oblong,
1 in. broad, lemon-yellow to whitish. Asia Minor and
Syria. B.M. 61. Gn.20:301; 38:779; 46, p. 362 and 50, p.
186. R.H. 1875, p. 357.— One of the largest of the Irises.

Grows in almost any situation. White forms of this
plant are in cultivation.

27. loBtidissima, Linn. Gladwin. Lvs. 1-1% ft. long:
stem compressed, 2-3 ft. long, 2-3-headed : tube % in.

long: limb bright lilac; outer segments l%-2 in. long,
with a suborbicular blade equaling the claw; inner seg-
ments shorter, oblanceolate. Central and S. Eu., Eng.,
Afghanistan and Algeria. Gn. 47, p. 30. — This plant is

very distinct, and is easily recognized by the odor of the
broken lvs. The capsules remain on the plants in win-
ter, bursting open and displaying rows of orange-red
berries. The fls. are rather inconspicuous. There is a
whitish variety with brown veins, and a variety with
white-striped lvs.

28. laevigata, Fisch. & Mey. (/. Kcempferi, Sieb.).

Japanese Iris. Fig. 1174. Lvs. thin, ensiform, 1-1%
ft. long : stem much overtopping the lvs., obscurely
angled, 1-3 -headed : pedicel %-2 in. long: tube short:
limb blue, violet, etc., sometimes white, spreading, 3-5
in. across; outer segments broadly ovate-oblong, obtuse,
with a yellow spot on the claw ; claw short, distinct;

inner segments oblanceolate, erect, conniving or spread-
ing: style branches with bifld, incurved lobes. E. Si-

beria and Japan. Int. by Von Siebold, and flowered at

Ghent in 1857. B.M. 6132. I.H.5:157. F.S. 20:2073-74
23:2431-36. Gt. 442. Gn. 9:21; 16:195; 21:341; 55, p
105. R.H. 1890, p. 188. G.C. III. 13:165, 169 ; 14:501
A.G. 19:596. Gng. 1:256; 5:163; 6:339; 7:145. J.H. Ill
28:205. F.E. 10:777. F.M. 1874:137; 1880:403.

29. Trojina, Kerner. Lvs. very acute, glaucescent
stem over 3 ft. high, much branched and overtopping
the lvs.: pedicel none : fls. bright violet-puiple; outer
segments obovate; blade longer than the claw; claw
white, bordered with yellow and veined with brown-pur-
ple; inner segments elliptic, suddenly narrowed" to a
claw: style crests broad, denticulate. Troad, Asia Minor.

30. spuria, Linn. Lvs. firm, linear, glaucescent, 1 ft.

long : stem overtopping the lvs., bearing 1-3 spicate
heads : pedicel shorter than the spathe : tube %-%
in. long : limb bright lilac ; outer segments with an
orbicular, spreading blade ^4 i^- broad and half as long
as the claw; claws broad, concave, lilac, with a yellow
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keel and piirple veins; inner segments shorter, straiglit,

oblanceolate : style crests small. Central and S. Europe.
B.M. 58.

Var. ndtha, Bieb. { /. hn lophyUa , Ker. ) . More robust

:

Its. 1 in. broad: spathes larger: stem 2-3 ft. high. Cau-
casus to Kashmir. Int. 1780 by Peter Pallas. B.M. 875.
— Hardy.

SUBGENUS PARDANTHOPSIS.

31. v6rna, Linn. Dwarf, G in. high: rhizome wide-
creeping: sheaths not splitting into tibers: Ivs. linear,

slightly glaucous, 3-^8 in. long: stem scarcely any, 1-

headed: tube slender, \% in. long: limb deep violet

;

outer segments IK in. long, obovate, narrowed into a
slender yellow, slightly pubescent claw; inner seg-
ments erect, smaller, violet. Shade, Ohio, Ky., Va. and
south. L.B.C. 19:1855.

SUBGENUS EVANSIA.

A. Ste7n very short 32. cristata
AA. Stem equaling or exceeding the Ivs.

B. Pedicels much shorter than the
spathe 33. tectorum

BE. Pedicels as long as the spathe, and
articulate at the apex 34. Milesii

35. Japouica

32. cristita, Ait. Plant dwarf : rhizome slender,
creeping: Ivs. ensiform, thin, 4-8 in. long, green: stem
1-3 in. high, flattened, l-lieaded, bearing 2-3 Ivs.: tube
slender, lK-2 in. long: limb blue; outer segments obo-
vate, 1-1K in. long, ciested; inner segments shorter,
naked. Apr., May. Mts. Ky., Va. and Carolinas. B.M.
412. Gn. 45, p. 127. L.B.C. 14:1366.

33. tectdrum,Maxim. Fig. 1175. Lvs. 1ft. long,ensiform,
strongly ribbed: stem IH ft., subterete; heads on long

large, plain lilac, short-clawed. Sent to Eu. in 1872 by
Dr. Hance. Cult, in China and Japan. B.M. 6118. F.S.
22:2282. Gt. 716. Gn. 50:1086.

34. Mlleeii, Baker. Lvs. 7-8 on the stem 2-S ft long
and 2-3 in. broad : stem 2-3

ft. high, branched, bearing
4-5 heads: fls. bi'ight lilac,

lasting only a day; outer
segments oblong -cuneate,
claret-purple, whitish in the
center, spotted and veined
with lilac, furnished with a
deeply laciniated yellow
crest ; inner segments ob
long, spreading; style crests
deeply toothed. Near /. tec

tortim, but inferior. Hima
layas. B.M. 6889.

35, Jap6nica, Thunb. (/
Chininsis, Curt. /. fimhri
dta, Vent.}. Fig. 1176. Lvs
ensiform, 1-1!^ ft. long
stem slender, as long as the
lvs., with a raceme of lilac

fls.: tube y4 in. long: outer
segments 1-lM in. long,
with crimped margins, yel
low on the claw, crested, ^
inner segments smaller
Winter. Japan and China
B. M. 373. Gt. 511. Gn
28:503. J. H. III. 31:183
A. G. 12:704. P. R. 2:149.-
An evergreen greenhouse
plant.

1174. Japanese Iris (XK).
Iris Icevigata, better known as I. Kcempferi.

1175 Ins tectorum (XM)
No. 33.

No. 28.

peduncles: tube 1 in. long: limb bright lilac; outer seg-
ments 2 in. long, obovate; claw half as long as the blade,
streaked with violet, with a wavy edge and a large, la-

ciniate, white and lilac crest running up the claw and
half up the blade; inner segments spreading, nearly as

SUBGENUS PSEUDEVANSIA.

36. Alberti, Regel. Lvs. ensiform, glaucous, lK-2 ft.

long: stem exceeding the lvs., bearing 5-6 heads in
a loose panicle ; outer segments obovate cuneate, 2 in.

long, bright lilac, with a rudimentary crest and a dense
beard of white, yellow-tipped hairs, veined; inner seg-
ments as long and broader than the outer, with convolute
claws, lilac. Discovered in Turkestan by Dr. Albert
Kegel. Gt. 999. B.M. 7020.

SUBGENERA POGONIRIS AND REGELIA.

A. Dwarf: lvs. generalUj less than
9 in. long.

B. Pedicel obsolete, or very short.

c. Perianth tube 2 in. or more
in length : 37. pumila

38. pseudo-pumila
OC. Perianth tube 1 in. or less

in length.
D. Stem 6 in. or more in

length.

E. Fls. bUie, purple,
violet, etc.

F. Spatlie valves green
or nearly so.

G. Lvs. linear 39. gracilis
GG. Lvs. ensiform... iO. Ealkana

41. biflora
p. Spathe valves en-

tirely scariose... i2. Cenglalti
EE. Fls. yelloiv 43. yirescens

44. luteacens
DD. S t e m 2 in. or less in

length

.

E, Fls. bine 41. biilora

EE. Fls. yeUoH' 45. Chamaeiris
BE. Pedicel us long as the ovary.

c. Sheaths not splitting into

fibers 46. arenaria
00. Sheaths splitting into fibers.H. flavissima

AA. Tall: lvs. generally more than
1 ft. long.

B. Stem '2-6-headed.

0. Fls. yellow 48. variegata
49. flavesoena
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00. Fls. ihte, violet, etc., or
white.

D. Stem short, scarcely over-

topping the Ivs 50.

51.

52.

53.

DD. Stem tall, much overtop-

ping the Ivs.

E. Spathe valves scari-

ous 54.

55.

56.

57.

EE. Spnthe valves green,

or scariotts only on
the upper portion.

F. Sp athe valves
tinged ivith pur-
ple 58.

59.

60.

PF. Spathe valves not
tinged ivith pur-
ple 61.

62.

63.

6i.

BB. Stem 1-headed.
0. Spnthe valves entirely scar-

ions at the flowering time.&b.

CO. Spathe valves green.

D. Lvs. thin, linear 66.

DD. Lvs. ensiform 67.

68.

aphylla
lurida
Eenacensis
Kochii

Florentina
pallida
plicata
Swertii

neglecta
hybrida
Germanica

sgualens
sambucina
Biliotti

Cypriana

atroviolacea

Suwarowi
Leichtlini
Eorolkowi

37. ptimila, Linn. (/. grhcilis, E. Berg.). Fig. 1177.

Lvs. linear, 2—1 in. long: stem none or very sliort, 1-

headed: spattie valves scariose at the tip : fls. fugitive,

yellow, or bright or dark lilac : limb 2 in. long. A dwarf

,

hardj' plant, spreading rapidly in borders. B.M. 9. L.
B.C. 16:157i. — Var. alba, Hort., pure white. Var. atro-

violicea, Hort.,velvet-purple. Var. azilrea, Hort., azure-
blue.

38. pseudo-piiinila.Tineo (7.P«nor)H(fdKa,Tod.). Lvs.
ensiform, glaucescent, 6-9 in. long, narrowed suddenly
to an oblique tip, 1-headed, 6-8 in. long, 1-fld. : tube
2-2>oin. long: spathe valves green: fls. varying from
yellow to bright lilac; outer segments oblong unguicu-
late,2-2>< in. long; inner segments rather broader. Mts.,
Sicily.

39. ffricilis, Maxim. Tufted lvs. grass-like, shorter
than the stem: stem 1 ft. long, 1-headed: fls. pale lilac;

outer segments obovate-oblong, with a yellow beard;
inner segments oblong-emarginate, with a short claw.
Western China.

40. Balkana, Janka. Rhizome stout ; tufts crowded

:

lvs. ensiform, glaucescent, 3-4 in. long: stem 6-9 in.

long, 1-headed: spathes 1-2-fld.: fls. dark claret-lilac;

outer segments obovate-cuneate, 2-3 in. long ; beard
dense, white, tipped with lilac; inner segments erect,

oblong. Early May. Balkans.

41. biJlora, Linn. (I. ^r[if/»'a«.s, Salisb. I. nudicaulis,
Hook.). Lvs. 6-9 in. long: stem 2-10 in. long, com-
pressed: fls. bright violet-purple; outer segments obo-
vate-cuneate, 2-2/^ in. long, with dark veins and a
beard of long, yellow hairs. Portugal and N. Morocco.
B.M. 5806.

42. Cengl41ti, Ambrosi. Resembles /. pallida, of
which it is probably merely a dwarf variety; lvs. 6 in.

long: stem about as long as the lvs.: fls. laright lilac;

outer segments with a white beard. May, June. Lom-
bardy and S. Tyrol. — Often spelled /. Ciengiulti.

43. vir^scens, DC. Lvs. 8-9 in. long : stem 9-12 in.

long, bearing 2-3 reduced lvs. : outer segments obovate-
cuneate, 2-2K in. long, 1 in. broad, greenish yellow,
veined at the claw with purple; inner segments obovate,
dull yellow. April. Valais.

44. lutSscens, Lam. Lvs. 6-9 in. long: stem equaling
the lvs.: fls. pale yellow; outer segments obovate-
cuneate, 2-2H in. long, pale yellow, streaked with pale
brown, undulate ; inner segments broader, suddenly

narrowed to a claw, which is streaked with purple,
crenulate. S.France. B.M. 2861. -Var. Statellae, Tod.
Spathe valves shorter, less pointed, and more scariose:
segments broader. Sicily. B.M. 6894.

45. Chamaeiris, Bertol. (/. Olbiinsis, Henon). Lvs.
3-4 in. long, K in. bi-oad : stem very short: fls. bright
yellow; outer segments obovate-cuneate, tinged and
veined with brown ; inner segments olilong. May.
Italy, France.— Var. It&lica, Pari. Fls. dark violet.

46. aren&ria, Waldst. Lvs. few in a tuft, linear, 3-4
in. long: stem short: limb bright yellow: outer seg-
ments qblong-cnneate, IM in. long, i^ in. broad; inner
segments smaller : very distinct. Rare in cult., but
good for dry soils. — Hardy. Var. minor, Hort. Smaller.
B.R. 7:549.

47. Slavissima, Pallas. Lvs. thin, linear, 4-8 in. long:
stem 1-6 in. long: limb bright yellow: outer segments
1-lK in. long, '% in. broad ; inner segments oblong,
narrower. — Var. Blouddvii, Led. (I. Bloudovii, Hort.
More robust, with broader lvs., a larger stem and larger
fls. Siberia and Mongolia.

1176. Iris Japonica, A crested flower {X /^). No. 35.

48. varieg&ta, Linn. Lvs. 1-lK ft. long: stem equal-
ing the lvs.: outer segments oblong-cnneate, claret-
brown toward the tip, much veined with brown on a yel-

low ground; beard bright yellow; inner segments erect,

oblong, bright yellow, veined. Austria, Turkey and S.
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Russia. Long In cult. B.M. 16. Gn. 14:135; 52 1143

(var. aurea). Var. honoribilis, Hort. Yellow, shaded
with brown.

49. flavfiscens, DC. Lvs. 12-15 in. long: stem 2-3 ft.

high: Us. bright lemon-yellow; outer segments obovate-
cuneate, 2X in. long; beard deep yellow; inner segments
obovate, pale yellow. Bosnia to Caucasus and Armenia.
B.R. 31:35 (as I. imbricata)

.

50. aphJUa, Linn. (/. furcctta, Bleb. /. Boliemica,
F. W. Schmidt. /. Jliinffdrica, Waldst. /. falcata,

Tausch.). Lvs. glaucescent, 6-12 In. long: stem equaling
the lvs., sometimes forked low down, leafless : spathe
valves greenish: Us. dark lilac; outer segments obovate-
cuneate, 2-2/^ in. long; beard white; inner segments
broader, obovate. E. Eu. B.M. 2361. B.R. l0:801.
L.B.C. 20:1970. — Nos. 50 to 53 cannot be easily separated
from each other by the material available. They are dis-

tinguished by slight differences in the lvs., spathe
valves, beard, and form of the segments, as described
in the text.

51. liirida, Ait. Lvs. 1 ft. long, slightly glaucous:
stem not much overtopping the lvs., 3-4-headed: spathe
valves green, very veutricose : outer segments obovate-
cuueate, rertexed from half-way down, dead purple at

the top, veined with dull purple o-n a yellowish ground
below; beard j'ellow; inner segments broader, dull pur-
ple. Southeastern Eu. B.M. 986.

52. £enac6nsi3, Kerner. Lvs. 1 ft. long: stem about
as long as the lvs., 3-headed: spathe valves lanceolate,
herbaceous, tinged with purple, scarious at the tip:

outer segments obovate, dark violet, veined with brown-
violet; beard yellowish white; inner segments oblong,
clawed, bright violet. Limestone rocks, S. Tyrol.

53. Kdchii, Kerner. Lvs. 12-15 in. long, glauceseent

:

stem as long as the lvs., 3-4-headed : spathe valves
lanceolate, the outer herbaceous: outer segments obo-
vate, dark violet; claw veined with brown; beard yel-
low ; inner segments obovate, clawed, dark violet.

Istria, near Trieste and Rovigno.

1177. Iris Dumila (X^).
One of the best dwarf species.

54. Florentina, Linn. Rhizome fragrant when dried

(orris-root): lvs. 1-13^ ft. long: stem exceeding the lvs.

:

fls. white; outer segments 3J^ in. long, tinged with lav-

ender; claw yellowish veined with purple; inner seg-

ments as large, white. Cent, and S. Eu. B.M. 671. Gn.
16:190 and 51, p. 295.— Flowers early, with I.Germanica.
Hardy. Var. Ellhicans, Lange. Pure white. Spain to

Cyprus. Var. 41ba, Hort. Pure white.

55. pAllida, Lam. (/. Junonin, Schott & Klotschy. /.

AsidtUa, Stapf. I. sienla. Tod.). Lvs. l%tt. long:

stem much exceeding the lvs., 2-3 ft. high: fls. fragrant,

violet, rarely white ; outer segments obovate-cuneate,

3K in. long; inner segments orbicular. Differs from /.

Oermanica by its scented fls., which appear a month

later. B.M. 685. Gn. 14:85 ; 33:631; 50, p. 119. G.M.
38:441.—Var. specidsa, Hort. Tall, with large, light blue
flowers.

56. pUc&ta, Lam. (/. aphi'jlla, var. plichta, Ker. ).

Rhizome, stem and lvs. as in /. pallida: outer segments
obovate, pure white in the center, conspicuously veined
with lilac towards the margin and on the claw; inner
segments very plicate, white tinged with lilae on the
margin. B.M. 870.—Known only in cult. Probably de-
rived from /. j^allida.

57. Sw6rtii, Lam. (I. aplifflla, var. SivMii, Ker.).
Much dwarfer than /. Florentina and /. pallida. Stem
1-1 >^ ft. long: spathe valves flushed with violet: outer
segments 2-2% in. long, obovate-cuneate, white, faintly
veined and flushed with purple on the margin; inner
segments as large, much crisped, pure white, except the
purple keel and margin. Pis. May and June, long before
/. pallida.— YrK^T^ni. Known only in cult.

The following seven species (58-64) are closely related,
the distinctions between them being mainly those of de-
gree. Some of them are known only in cultivation, and
are no doubt derived forms; all are connected by nu-
merous intermediate garden forms:

58. negl6cta, Horn. Lvs. slightly glaucous, 12-15
in. long, ensiform, purple at the base: steni taller, 1%-
2 ft., many-fld. : spathe valves green below at the flow-
ering time, much tinged with purple: outer segments
obovate-cuneate, very obtuse, 2 in. long, violet-blue on
the margin, whitish veined with blue in the center;
beard yellow ; inner segments erect or connivent, ob-
long, as large as the outer, pale lilac. June. B.M. 2435.
-Known only in cult.

59. h^brida, Retz. (/. amhna, DC). Differs from I.
net/lecta by its longer spathe valves, and its pure white
or faintly lilac-tinted outer segments and style branches.
June. — Known only in cult.

60. GermAnica, Linn. Fig. 1178. Lvs. 1-lK ft. long:
stem 2-3 ft. high : spathe valves tinged with purple:
outer segments obovate-cuneate, 2-3 in. long; beard yel-
low; inner segments as large, obovate, connivent. Cen-
tral and S. Eu. Early May, June. B.M. 670. B.R. 10:818.
I. H. 40:182 (var. Gypsea, pure white). Gn. 48:1033 (dark
purple var.).— Var. reticulata sub^rba, Hort. Outer seg-
ments purple, veined ; inner segments lavender.

61. squalens, Linn. Lvs. glaucous, 1-1>^ ft. long:
stem 2-3 ft. high : spathe valves subscarious: outer
segments obovate-cuneate, upper part plain lilac-pur-
ple; claw yellow, veined with lilac; beard yellow; inner
segments as large, obovate, dull lilac and yellow, or
brownish and yellow. Central Eu. to Caucasus. B.M.
787. —Many of the German Irises of cultivators belong to
this form. Var. Jacquesiana, Hort. Outer segments dark
red-violet, yellow at base ; inner segments tawny yellow.
Late. One of the best.

62. sambucina, Linn. Differs from /. squalens by its

less robust habit, narrower segments and elder-like

odor. The outer segments are colored and veined with
claret, not lilac, purple; inner segments emarginate.
Late May. Central Eu. B.M. 187. — Tall and handsome.

63. Bili6tti, Fost. Lvs. darker green, more distinctly

striated, and more rigid than in /. Germanica : stem
several-headed, 2K-3ft. long: spathe valves ventricose:
outer segments obovate cuneate, reddish purple, with
many dark veins; beard white, tipped with yellow; in-

ner segments orbicular unguiculate, 2 in. broad, bright
blue-purple. Late June. Trebizond.—Very near /. Ger-
manica.

64. Cypriana, Poster & Baker. Plants tall, the branch-
ing stem being 3 ft. high, bearing many fls. 6-7 in. in

diameter: outer segments obovate cuneate, reddish lilac,

with thin, darker veins; claw whitish, with greenish
brown veins; inner segments oblong-unguiculate, lilac,

spotted with reddish brown on the claw. June, July.

Cypi'us.-Very near /. pallida, from which it differs

only by the longer navicular spathe valves, which are

not entirely scariose at the flowering time, and the more
obovate segments.

05. atroviolicea, Lange. Lvs. very glaucous, 1 ft.

long: stem equaling the lvs.: spathe entirely scariose :

fls. dark violet, very fragrant; outer segments obovate-
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cuneate, 3 in. long; beard white, tipped -with yellow;
inner segments as long, 2 in. broad, orbicular. Late
May.—Known only in cult. Probably a hybi'id between
/. Cham(eiris and I, pallida.

G6. Suwardwi, Regel (/. Une&ta, Foster). Lvs. thin,

linear, 1 ft. long, pale green : stem 1 ft. high, bearing
2-3 reduced lvs. and a single head of fls. : outer seg
ments oblong-cuneate, K in. broad, 2 in. long, olciel}

veined with oblique lines of claret-purple on a greenish
yellow ground; beard blue; inner segments oblong
with a long claw, often faintly bearded, veined and
tinted on the margins with claret-purple. B.M. 7029

67. Leichtlini, Regel (/. v<>ga, Poster). Rhizome
slender, wide-creeping : lvs. in tufts, not contiguous,

ensiform, 1-1% ft. long, scarcely glaucous: stem IV. ft

long, 1-headed, bearing 2-3 fls. and 2 reduced lvs. : outer
segments 2-2J-< in. long, oblong-cuneate, bright lilac,

with a whitish beard; inner segments oblong, as broad
as the outer, claw also bearded. Turkestan. Gn. 52:1136.
— Var. i-a/ja, Hort., has larger flowers.

68. Korolkdwi, Regel. Rhizome short-creeping: lvs

glaucous, 1 ft. long: stem 1 ft. long: limb 2J^-3 m
long, milk-white, veined with red-brown in the type
outer segments oblong, 1 in. broad, with a brown
beard and a brown patch in the throat ; inner segments
as large, erect. May. Turkestan. B.M. 7025. Gn.
28:517. G.C. III. 4:37. -Very hardy. One of the
earliest. Variously colored lilac, etc., in cult. Var.
concolor, Hort. Purplish lilac, veined darker. Var.
Leichtlini^na, Hort. Creamy white, with brownish
veins. Var. violacea, Hort, Violet, with dark veins.

SUBGENUS ONCOCYCLUS.

A. Outer segments ligulate, mncli re-

duced 09. paradoxa
AA. Outer segments not much smaller

titan the inner.
B. Ijvs. x>ale green.

c. Lvs. ensiform 73. atrofusoa
cc. Lvs. linear 70. Sarii

71. Marise
BB. Lvs. glaucous.

c. Lvs. ensiform 72

and a dark spot at the base ; inner segments sky-blue,
with blackish veins. Lebanon. G.M. 40:250.

73. IiOrt^tii, Barbey. Lvs. less than 1 ft. long: stem
short: limb 4 in. long: outer segments obovate, 3 in.

broad, whitish, finely veined and spotted with red-

cc. Lvs. linear.

D. Stem very short or none.

.

DD. Stem over 6 in. long

Eismarckiana
73. Lortetii

74. atropurpurea

76. Iberica
77. Susiana
78. Gatesii
79. Nazarena
80. lupina

69. parad6xa, Stev. Plants dwarf: lvs. linear, 3-6 in,

long: stem 2-6 in. high: fl. large; outer segments re

duced to a mere claw, dark, covered with a dense pile

inner segments 2 in. long, orbicular, lilac to white
Mts., Georgia and N. Persia. B.M. 7081. Gn. 32:628

46, p. 173. Gt. 386.—A tiower with singular combinations
of color. Grows in dry situations, but requires shelter
in winter. Long cult., but not common.

70. Sarii, Schott. Rhizome short, stout: lvs. about 6

in. long, finally 1 ft., linear-complicate : stem 3-6 in.

long, with 2 reduced lanceolate lvs.: pedicelvery short:
tube 1 in. long: fls. bright lilac, large as in I. Susiana:
outer segments obovate-cuneate, lM-2 in. broad, reflexed
from half way down ; inner segments oblong, with a
short claw. Very near I. Iberica, from which it differs

chiefly by its bright lilac fls. Asia Minor. Var. lilrida,

Boiss. Outer segments with many brown-black spots
and lines on a pale brownish ground. B.M. 6960.

71. M&Tiae, Barbey (/. Helenfe, Barbey). Lvs. very
falcate, 3-4 in. long: stem 3-6 in. long, with 2-4 short
lvs.: limb pale lilac, with fine red-brown veins: outer
segments orbicular, 2)^ in. long, with a dark purple
patch at the throat ; inner segments larger, more
rounded. Desert between Egypt and Palestine. Dis-
covered 1880. Gt. 42, p. 488; Supp. PL J.H. III. 28:302.
G.M. 37:215.

72. Eismarckiana, Hort. Damman. Habit of /. Su-
siana, and fls. as large: lvs. 8 in. long: stem 1 ft. high:
outer segments orbicular, ash-gray, with darker veins

1178. Iris Germanica (X J-a).

Typical of many species in which the beard is confiaed
to the midrib.

brown, with a dark spot at the throat: inner segments
orbicular, eonnivent, pale gray, with red-brown veins.
-Quite hardy N. B.M. 7251. Gn. 43:897; 48, p. 337. Gt.

42, p. 490. G.C. in. 12:153. G.M. 36:386; 40:250.

74. atropurptirea, Baker. Lvs. 6 in. long: stem 4-5

in. : oiiter segments oblong, 2 in. long, purplish black,
without veins, with a yellow patch on the throat and a
beard of yellow, black-tipped hairs ; inner segments
larger, of the same color, with disoemable veins: style
crests small. Easily distinguished by its rather small,
uniformly colored flowers. Gt. 42, p. 489. PI. Supp.

75. Var. atrofusca, Baker (/. atrofilsca, Baker).
Lvs. pale green, 1 ft. long: stem 1 ft. long, hidden by
the sheathing inner lvs. : limb dark purple-brown ; outer
segments obovate, 3 In. long, with a dark spot on the
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throat ; inner segments larger and broader : style
branches very convex; crests large. B.M. 7379. Gn.
48, p. 8; 50:1089 and p. 333.

76. Iberica, Hoifm. Dwarf, with a large flower: Ivs.
3-6 in. long, narrow, very falcate: stem 3-i in. long:
outer segments rounded-obovate, 2 in. broad, pale brown,
closely veined and blotched with purple-brown and with

a shining dark patch on
the throat

; inner seg-
ments connivent, pure
white, faintly veined,

i with a few wine - red
spots at base. Caucasus
and mountains of Ar-
menia and Persia. B.M.
5847. Gt. 386 and 723.

P S. 19:1963. R.H, 1873:
3 Gn. 10:49. I.H. 19:

106 G.C. II. 11:693. P.
IS 3:25. P.M. 1875:168.
— Hardy.

7. SuBi&na, Linn.
Mourning Iris. Pig.
11 9. Lvs. very glau-
cous, 6-9 in. long, nearly
1 m. broad : outer seg-
ments obovate, 3 in. long,
brownish purple, veined
and spotted with black-
brown, with a brown
beard ; inner segments
brownish white, spotted
with violet - brown and
black. Asia Minor and
Persia. B. M. 91. P. S.

11:1087,1088. R.H. 1859,\. , / '

p. 322, 323. Gn. 32, p. 193

\ \\ m aid 39: 800. -The best

MSUll /////I known of this group.
Said to have been in-

troduced from Constan-
tinople in 1753. Name
from a city in Persia.
Not entirely hardy
North, but a good pot-
plant. Var. major, Hort.
Bluish, tinted brown.

78. Gitesii, Poster.
Habit and foliage of /.

Susiana: outer seg-
ments orbicular, 3 in.

broad, cream - white,
sometimes sky-blue, cov-
ered with a network of
fine veins, giving them a
light gray tint ; inner
segments larger, pale
purple or yellow. Dry

regions, Armenia. Gn. 43 : 897, and 52, pp. 88 and 279.

G.C. III. 8:17. A.G. 13:60.-The largest-fld. of its sub-
genus. Pis. about twice as large as in /. Sitaiana.
Quite hardy.

79. Hazartaa, Hort. {/. Sd,rii, var. Ifasarena, Fast.).
Poliage and stem of I. Susiana, and fls. as large: outer
segments obovate, straw-colored, netted with red and
brown veins and blotched with a patch of black-crimson
near the claw; beard dark purple, with a bare streak
running down the claw; inner segments cream-white,
with thin blue veins. Palestine.— Poster described this
plant without definitely determining its systematic po-
sition. It is related to /. Sarli and to I. Bismarckiana,
and differs from the other members of this section by
its long, creeping, stoloniferous rhizome. See Gn. 43,

p. 133. I.H. 42, p. 78. Gt. 42, p. 487 and supp. pi.

80. lupina. Poster. Lvs. 1 ft. long: stem 6 in. high, with
2 Ivs. and 1 fl. : outer segments obovate-cuneate, yel-
lowish green, with red-brown veins and a velvety dark
brown patch on the throat; claw with a yellowish beard;
inner segments orbicular, with a short claw, colored
like the outer ; style crests large, toothed. Turkish
Armenia, where it is called "Wolf's Ear," hence the
specific name. Gn. 43 :897 and 54, p. 59.

1179, Type of Oncocyclus Iris-

Iris Susiana (X y's).

Type of diffusely bearded flower.

SUBGENUS SIPHION.

A. Stem 1 ft. or more in length.
B. Tube obsolete.

c. Lvs. subterete 81.
cc. Iivs. linear complicate.... 82.

BB. Tube more or less developed.
0. Zrvs. linear complicate 83.

cc. -Dvs. slender/ terete or sub-
terete.

D. Pedicel lyi in. long ...84.

DD. Pedicel short 85.

86.

iA . Stem very short or none.
B. Lvs. acutely quadrangular,

very short at the flowering
time

BB. Jyvs. acutely quadrangular,
much overtopping the fl... 8S.

89.

BBB. Lvs. tereteorlinear subterete.
c. Bulb tunics composed of

parallel fibers 90.

cc. Bulb tunics reticulated...^!.

Xiphium
xiphioides

Tingitana

{iliEolia

juncea
Boissieri

87. reticulata

Histrio
Vartani

Eakerlana
Eolpakowskiana

81. Xiphium, Linn. (/. Hispdnica, Hort. /. spectdbi-
lis, Spach). Spanish Iris. Pig. 1180. Lvs. about 1 ft.

long : stem 1-2 ft. high : pedicel long: tube obsolete:
outer segments 2-2}4 in. long, violet-purple, yellow in
the center; inner segments as long, but narrower. Late
June. Spain and N. Afr. B.M. 686. Gn. 20:308 and 30,

p. 385. — Long cult, and well known. Hardy in N. J. in
protected situations. Var. Lusitanica, Ker. (/. Lusi-
tdnica, Hort.). Fls. yellow. B.M. 679.

1180. Iris Xiphium (X Type of bulbous Iris.

82. xiphioides, Ehrh. (/. Anglica, Hort.). English
Iris. Lvs. about 1 ft.: stem 1-2 ft.; fis. dark violet-

purple in the typical form : outer segments orbicular,

yellow in the center; inner segments shorter, oblong.
French and Spanish Pyrenees. B.M. 687. Gn. 30, p.

384; 31:586.
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83. Tiug-itina, Boiss. & Reut. Stem stout, 1-2-

headed, about 2 ft. high, hidden by the sheathing bases
of the stout, falcate Ivs., of which there are 6-7 on the
stem, the lower about 1 ft. long: fls. 2-3 in a cluster;
outer segments 3 in. long, with an obovate, reflexed
blade, pale lilac, yellow in the center, and with a bright
yellow keel down the claw; inner segments shorter,
oblanoeolate, erect, incurved. Tangiers. B.M. 6775.
Gn. 36:720. G.M. 40:377.

84. JiliJdlia, Boiss., not Bunge {^iphion filifdllum,
B3att.). Slender and leafy, about 2 ft. high, bearing 1-2
bright violet-purple tls. 2-2K in. in diameter: Ivs. about
twice as long as the stem, weak, iiexuous, convolute:
outer segments with a narrow claw expanding suddenly
into a reflexed, suborbicular lamina, bright yellow down
the center; inner segments erect, obovate-lanceolate,
erose, notched. S.Spain. B.M. 5928.-Int. 1869. Hardy.

85. juncea, Desf. (Xiphion jilneeum, Klatt. ). Stem
slender, erect, rigid, 9-18 in. high, bearing 1 (rarely 2)
golden yellow flowers, 2-3 in. in diam.: Ivs. rigid, the
lower 1 ft. long: outer segments with an orbicular blade
shorter than the cuneate claw, recurved and veined with
brown; inner segments erect, oblanceolate. May, June.
Algeria, Tunis, etc. B.M. 5890. Gn. 54:1200.

86. BoissiSri, Henriq. Lvs. 1 ft. long: stem about a
foot long, bearing few, reduced lanceolate lvs. and a
single flower: outer segments 1>2 in. long; blade ob-
ovate, reflexed, as long as the cuneate claw, bright lilac,

with a yellow keel running down the claw, slightly
bearded; inner segments as long as the outer, erect,
obovate, clawed, bright lilac. June. S. Portugal. B.M.
7097.

87. reticulata, M. Bieb. Lvs. 2 in a tuft, short, erect,
elongating to 1}4 ft.: stem very short: fls. bright pur-
ple, very fragrant; outer segments 2 in. long, yellow at
the claw, with a low yellow crest; inner segments nar-
rower. Mid-April. Asia Minor and Persia. B.M. 5577.
F. S. 5, pp. 507-9. R. H. 1890, p. 133. L. B. C. 19:1829.
Gt. 779. Gn. 20:295; 54, p. 471. G.C. II. 11:501; 21: 217.

F. 1860:161. Var. histrioides, Poster {/. histrioldes,
Hort. ) . Outer segments much mottled with white and
lilac on the claw and broad, orbicular blade. Asia Minor,
Persia, and the Caucas. Gn. 42: 880. J. H. III. 34:111.
—Early-flowering, and fine for pots. Var. KrSIagei,
Kegel. Fls. red-purple, varying greatly in shade; claw
conspicuously veined. The common wild form of the
Caucasus. Nearly odorless. Var. coeriilea, Hort. Azure-
blue. Var. cy^nea, Hort. Blue. Var. major, Hort.
Like the type, but larger.

88. Histrio, Reichb. f. (XipUon Hlstrio, Hook. f. ).

Plants tufted, slender and flaccid: lvs. deeply grooved
on each face, 1 ft. long: stem half as high, very slender,
1-fld.: fls. 3 in. in diameter; tube 3-4 in. long, blue
above; outer segments obovate-spatulate, spreading,
deep blue, with a yellow line in the center bordered
witli white and spotted and shaded with blue; inner
segments erect, oblanceolate, blue. Related to I. reticu-

lata, differing only in its paler, odorless fls., which are
produced several weeks earlier. Feb. Mts. of Palestine.
B.M. 6033. Gn. 9, p. 29, and 33:653. G. C. III. 12:729;
21:105.

89. VArtani, Poster. Lvs. usually 2, 8-9 in. long, slen-
der, finally longer: stem very short, hidden: tube 2%
in. long: outer segments with a narrow claw, suddenly
enlarged into an ovate-lanceolate blade

;
pale, slaty

lilac, with darker veins and a crisp yellow crest down
the claw; inner segments erect, almost linear-lanceolate,

pale lilac. Dec. Palestine, near Nazareth. B.M. 6942.—
Not scented.

90. Bakeriina, Foster. Lvs. 3-4, 6-9 in. long, finally

a foot or more after flowering: fls. single, on a short
peduncle, fragrant; outer segments with along, obovate-
elliptical claw, and a small, ovate, reflexed blade, in-

tense violet, creamy in the center, with a yellow streak
down the claw; inner segments shorter, erect, oblanceo-
late, lilac ; style crests large. Feb., Mar. Armenia.
B.M. 7084. Gn. 37:753. G.C. HI. 7:293, and 21:103.
J.H. HI. 34:177. G.M. 40:118.

91. Kolpakowskiina, Regel (Xiphion Kolpakowshi-
^num. Baker). Lvs. 5-6. wrapped round by a sheath at

the base, very short at the flowering time, but growing

53

longer: scape very short, 1-fld. : outer segments with a
long, erect claw and an ovate, acute blade, deep violet-
purple with a yellow keel down the claw; inner seg-
ments oblanceolate, erect, pale lilac. Mts., Turkestan.
Very near /. reticulata, fls. at the same time, and is
sweet-scented. B.M. 6489. Gn. 17, p. 75, and 33:653.

SUBGENUS GTNANDRIKIS.
92. Sisyrlnchium, Linn. {Xiphion Sisyrinchium,

Baker. Morcea Sisyrinchium, Ker. I. maricoldes

,

Regel). Stem 6-12 in. high, stout or flexuous, 1-3-
headed: lvs. 2, slender, as long as the stem: fls. fugi-
tive, lilac-purple, with a yellow, oblong spot on the outer
segments, which are oblong spatulate; inner segments
narrow-lanceolate, erect, pale: style crests large, lanee-
deltoid. Widely spread through S. Eu., Afr. and Asia.
Easily killed by frost. B.M. 1407 (not good), and 6096.
In I. maricoides, Regel, the filaments are said to be
distinct from each other and from the style.

SUBGENUS JUNO.

A. 1/VS. 7iollow,tetragonous, pro-
duced after the flowers 93. SanSordias

AA. 1/vs. linear complicate, short
at the floivering time 94. Fersica

AAA. Ijvs, lanceolate, very short at
the floweHng time 95. Kosenbachlana

AAAA. Lvs. lanceolate, falcate at
base; 3-9 hi. long.

B. Stem 1-2-headed : inner
segments pendulous.

0. l/vs. with a distinct
white margin 9G. Fosteriana

cc. lyvs. all bright green ... 97. SindjarensiB
BB. Stem 1-headed: inner seg-

ments spreading 98. Falaestina
99. alata

BBB.' Stem 3-6-headed: lvs. S-6
or 9 in. long.

c. I/vs. xvith a horny bor-
der 100. Caucasica

cc. Lvs. without a horny
border 101. Jumosa

102. orchioidea

93. D4nJordi8B, Boiss. Fl. stems 2-4 in. high : lvs.

flnally a footlong: fls. brightyellow, \'% in. in diameter;
outer segments with an orbicular blade spotted with
brown ; claw cuneate ; inner segments reduced to mi-
nute, spreading, subulate teeth : style crests large.
Spring. Cicilian Taurus. B.M. 7140.— Fragrant.

94. P^rsica, Linn. Bulb ovoid: lvs. 4-5, 2-3 in. long:
stem short, 1 headed: tube 2-3 in. long: limb pale lilac:

outer segments with an orbicular blade with a dark pur-
ple blotch, an orange keel, and purple lines and spots

;

claw aurioulate ; inner segments small. Should be lifted

in summer. Asia Minor and Persia. B.M. 1. Gn. 11,

p. 207; 14:1.56; 33:653; 54, p. 103 & 470. F.S. 10:1045.
G.C. III. 7:577. Var. purpurea, Hort. A bright purple
variety. Pine. Krelage.

95. Eosenbaclii^na, Regel. Lvs. 4-5, finally 6-8 in.

long: stem short, 1-3-headed: outer segments obovate-
cuneate; blade reflexed, white at the tip, deep purple in
the middle and creamy below, with a yellow keel and
dark lilac veins; inner segments spreading or reflexed,
obovate, pale lilac. The color of the fls. is very variable.
Mts., Turkestan. B.M. 7135. J.H. HI. 28:189. G.C. III.

7:577. G.M. 34:171.

96. Fosteriana, Aitch. Lvs. 4-6 in. long: stem short:
outer segments yellow, streaked with black, obovate-
cuneate; claw not auriculate; inner segments shorter,
obovate, bright purple. March. Afghan and Russian
boundary. B.M. 7215.— Very ditt'erent from the allied

species /. orchioides , I. Sindjarensis, etc., on account
of the difference in color of the sepals and petals.

97. Sindjarensis, Boiss. & Haussk. Lvs. about 8,

crowded, 1 in. broad: stem short: ris. slaty lilac; outer
segments with an obovate, reflexed blade narrowed to a

claw, with darker lilac lines and a small yellow crest;

inner segments oblong, clawed. Feb. Deserts of Mes-
opotamia. Plants half afoot high. B.M. 7145. G.C. HI.
7:365. J.H. 111.28:227.
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98. Palsestina, Boiss. Lvs. 3-G in. long: stem very-
short: fls. pale yellow, tinged with lilac; outer seg-
ments oblong, upper ^ reflexed; claw auriculate; inner
segments minute, narrowly lanceolate. Fls. in winter.
Mts, of Palestine. Very near /. Caucasicaj but dis-

tinguished by its longer acuminate spathes and the color
of the fls.

99. al&,ta, Poir. (/. scorpioldes, Desf.). Lvs. about 6,

plane, 6-1) in. long: stem, very short: outer segments
3-4 in. long, obovate-cuneate, bright lilac, variegated
with white, and having a yellow keel down the claw; in-

ner segments obovate-unguiculate, spreading from the
base of the outer: style crest large, laciniately toothed.
Winter-flowering. Plants very dwarf. Spain to Sicily
andAlgeria. B.R. 22:1876. Gn. 10, p. 579 and 54, p. 102.

G.M. 35 :6U.

100. Caucdsica, Hoffm. Lvs. about : stem short:
fls. pale or bright yellow; outer segments with an ovate
blade and a very broad rhomboidal claw, with small au-

1181. Iris orchioides (XH)-
A good species for pots.

ricl'es and a toothed or ciliated crest; inner segments
oblanceolate. Dwarfer habit than/, orchioides. Cauca-
sus to Asia Minor, etc.

101. fumbsa, Boiss. & Haussk. Lvs. about 10: stem
6 in. long: outer segments spatulate-oblanceolate, re-

curved above the middle, claw with a yellow crest; in-

ner segments minute, spatiilate, toothed. The fls. are
greenish yellow, shaded with smoky gray. Dry fields,

Syria.

102. orchioides, Oarr. Fig. 1181. Lvs. about 6: stem
12-15 in. long, withdistinct internodes : spathes l-fld.,2in.

long: fls. yellow; outer segments with an obovate blade,
and a purple blotch on each side of the crest of the claw;
inner segments oblanceolate, less than an inch long, and
generally sharply deflexed, with a long filiform claw.
Spring. Var. oculd.ta, Maxim. Blade of the outer seg-

ments more spotted. Var. ceeriilea, Hort. Fls. bright
lilac, with a yellow blotch on the blade of the outer seg-
ments. Mts., Turkestan. B.M. 7111. Gn. 53, p. 482.
R.H. 1880, p. 337.

Of the following names, which are found in catalogues, no
complete descriptiou is available: /. Assyrlaca. Bluish white.—I.augustlna. Deep yeUow, marked with maroon. Gard. form
otl.yaviQe!i.tix.~I.Battandidri. White. Algeria. Bidboiis.—J.
Sosnlaca. Yellow. Rhizomatous.—/. brachysiphon. Pale blue,
Rhizomatous.—7. JBnttdnicus. Pale pink, with the outer seg-
ments veined with purple. Gard. form of I. squalens.—/.

Candidna. Outer segments reddish pui^le; inner segments light
lavender. Gei'manica.—/. Coredna. Like I. Sibirica, early and a
free bloomer.—7. edlna. Light purple and violet. Var. of I.

neglecta.—/. Eggeri. Blackish brown. Oncocyclus.—7. Fisheri.
Apogou.— 7. fldva. Pale yellow. Germanica.—7. Gladstonidna.
Hybrid of I. atropurpurea. Pale black.with yellow markings.—
7. grdcilis, Lichten.^Morflea tenuis. See also index given above.
7. ignUitia, probably Ignaeite, a form of I. neglecta. Lilac, with
the outer segment shaded purple.— 7. liguldris. Purple. Ger-
manica.— 7. monspur, Foster =1. Monnieri X I. spursea.—7.
mgHcans. Lvs. short ensiform: fls. dull black to deep black.
Distinct from I. atropurpurea by its uniform dark color and
dwarf foHage. Oncocyclus.—7. pdnerea, probably pancrace.var.
of I. variegata. Buff and purple.-7. pdvar.=l. paradoxaXI.
variegata.—7. Eobinsonidna, F. Muell.=Morea Robinsouiana.—
7. J?itdt7ii,Hort.,Herb. Fls. black-brown and claret. Said to be
stronger and more free-flowering than the other Oncocyclus
Irises.—7. Sikkimensis. Lilac. Rhizomatous.—7. stenophylla.
This plant was discovered in the Cilician Taiinis in 1895-6.
Haussknecht named it stenophylla without describing it. J. O.
Baker gives a short description inG.C.III. 27:170. Near l.Per-
sica. Lvs. 5-6, linear, tufted, channelled down the face, short
and stiffly erect at the flowering time: fls. springing from the
ground, the long tube lightly wrapped round by the lanceolate
spathe valves; outer segments 2 in. long; blade reflexed, black-
ish blue towards the tip, with many black spots on a pale
ground below it ; inner segments small, horizontal : style
branches lilac. Not in American trade. G.C. III. 27:171. Gn.
57:203.-7. tuberbsa, Linn.^Hermodactylus tuberosus.—7.1^0(7-

elidna. Similar to I. Persica and I. Rosenbachiana, but earlier-
flowering. Pis. variable in color, silver-gray predominating,
with violet, rose or lilac markings. Var. graudiflora. Large-
flowering.
The following numbers are not mentioned in catalogues of

American dealers. They are procurable through foreign gi'ow-
ers. and are advertised in Dutch-American catalogues: I, 4, 5,

8, 29, 34, 38, 39. 40. 42, 51, 52, 53, 56, 58, 59, 62, 63, 64, 66, 67, 72. 80.
83, 84, 85, 86, 88, 89, 90, 91, 92, 93, 95, 96, 97, 98, 99, 100, 101, 102.

H. Hasselbring.
IRIS-ROOT, or ORRIS-ROOT. Iris Florentina,

IRONBARK. Eucalyptus.

IRONWEED. Weed.

IRONWOOD, in America, Ostrya Virginica.

IRRIGATION, Irrigation in its broadest sense in-

cludes all problems of collecting, storing, delivering,
and applying water to the land through the construc-
tion of dams, reservoirs, canals and laterals, and the
application of power when necessary to deliver the
water; while in a restricted horticultural sense it is a
method of cultivation, having for its object to increase
and regulate the water supply in the soil.

In this latter sense Irrigation is a necessary practice
in the arid regions, and is advisable in the humid re-

gions in proportion to the intensity of the cultivation
and the value of the crop grown. Thus in Florida, with
an average of 60 to 70 inches of annual rainfall—usually
well distributed— Irrigation has been largely introduced
in the past few years for horticultural crops and even
for tobacco, as an insurance against loss or damage by
the occasional droughts. The first cost of a small Irri-

gation plant in Florida, for 20 acres or over, is said to

be approximately $100 to $150 per acre; the interest on
which, and the necessary repairs, would amount to from
$5 to $10 per acre per annum. This is a small expendi-
ture to insiire a crop against loss or injury where the
value per acre is so great as in many horticultural lines.

Irrigation is needed not only to prevent the actual death
of the plants, but to promote a uniform, rapid, and con-
tinuous growth, which is necessary for the development
of the finest texture or flavor of the commercial crop.

King has shown that the value of a crop saved in Wis-
consin, such as the strawberry, in a season when the
crops generally are Injured by drought, may pay all the
expenses of the original cost of the Irrigation plant.
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In the semi-arid regions west of the 100th meridian,
with a rainfall of from 20 to 30 inches, crops are liable

to be entire failures three or four years out of five;

while with an Irrigation plant there should not be a

failure one year in five. In the arid regions with less

than 15 or 20 inches of rain, Irrigation is a necessity on
most soils. Here the work has been highly organized
and systematized, so that the cost of water delivered at

the field amounts from $2 to $5 per acre per annum.
Under skilful management the most abundant yields

are secured. The most careful management is required
in the application of water to prevent seiuous injury to

the land and to avoid actual injury to the crop in ren-
dering the plants tender and liable to disease, and in
maintaining the quality and flavor, both of which are
liable to depreciate unless good judgment is displayed
in supplying water.

Sources of Wtfter Supply. — The principal sources of
water supply are streams, surface wells, artesian wells,

and the storage of storm waters. For small irrigated
tracts near cities the city water supply may often be
used to advantage. In other localities the nature of the
conditions will determine the most economical source
from which to obtain the water. Perpetually flowing
streams, if situated in such a way that water can be
carried to the land by gravity, have the advantage of

cheapness of construction and maintenance. On the
other hand, if the stream supplies others in the com-
munity, there is liable to be trouble and expense in es-

tablishing and maintaining water-right claims and in
securing water when needed for the crop. Questions
arising out of the water rights on streams and rivers in
the western states, with the various state laws, the
multiplicity of court decisions on the most intricate

legal questions— both in different states and different
counties along the line of the stream— the absence in
most states of adequate police or judicial powers vested
in the Irrigation commissioner, have led to the most
perplexing and bewildering state of affairs, and have in-

volved the states and individuals in enormous costs for
law suits, resulting in many cases in the apportionment
of many times the volume of the stream to the settlers

along its bank.
The large planter must seek some perennial and

abundant supply of water, as is furnished by streams,
but it is safe to say that all streams of any size in the
western part of the United States are already appropri-
ated to their fullest extent, although the water so appro-
priateil is not all in present use. Smaller planters are
much more independent with some of the other sources
of supply mentioned above. Wells from 10 to 20 feet
deep, with pumps operated by windmills, or wells of a
maximum depth of 50 feet operated by mahy forms of
gasoline, hot air or portable engines, attached to direct
acting pumps or centrifugal pumps, form in general a
very satisfactory means of irrigating small areas.
Over limited areas artesian wells have been very suc-

cessfully used. If they are flowing wells delivering a
considerable stream, they can be used over small areas
without storage reservoirs, or over much larger areas
with reservoirs. They should be capped in all cases,
where possible, so that the flow can be stopped when
not actually needed.
In many places it is possible, at a comparatively small

expense, to construct a dam to collect the storm waters.
The magnitude and expense of such work will depend
entirely on the configuration of the surface, the area
of the watershed, the volume of the water to be handled
as well as the nature of the soil, and the material out of
which the dam is to be constructed.
Methods of liaising Wate7\ — Various methods are

used for raising water from streams, wells, or storage
reservoirs which may lie below the general level of the
land to be irrigated. Hydraulic rams are sometimes
used for small areas, but these are not economical when
a small volume of water is at hand, as only about one-
seventh of the water can be collected. Open buckets
carried on an endless belt, operated by either wind-
mills, steam power or even horse-power, are used with
success and offer the advantage of cheap construction.
The ordinary cylinder or plunger pumps are usually
employed when the water has little or no sediment, and
are operated by windmills or by steam or other form

of engine. When the water carries considerable sedi-
ment such pumps are liable to wear away rapidly, and
the centrifugal pump is the most economical form to

use. The relative first cost of equipment for pumpiner
with windmills or with gasoline or hot air engines of
approximately equal horse-power is about the same.
The windmill, however, is dependent upon a mean ve-
locity of wind of about eight miles per hour, while the
engine may be operated at any time, and is thus more
reliable when either form of motive power is taxed to
nearly the extreme limit. There are many kinds of
windmills on the market, and many forms of home-made
construction are in use.

Storing and Conducting ira/er. — Storage reservoirs
for streams and for storm waters vary in size and in
cost as well as in mode of construction, according to the
character of the land, size of area, volume of water, na-
ture of the material of construction, and demand for the
water. The construction of such reservoirs sometimes
involves engineering problems of the most difficult kind,
demanding the expenditure of immense sums of money.
In the use of windmills it is necessary to have small

distributing ponds or tanks, as the direct flow from the
pump is usually so small and varies so much with the
velocity of the wind that it cannot be depended on to
water any considerable area. Where it is stored it can
be turned out onto the land in large volumes, so that it

spreads over the surface and waters the whole area uni-
formly. For an ordinary windmill the ponds are from
50 to 100 feet square. They can be stocked with fish and
thus be a source of some revenue and variety in the
family supplies. Unless the pond is situated on a slight
elevation, the earth for the embankment must be taken
from the outside. The banks are usually made with a
slope of IH to 1 foot. For a bank 5 feet high and 2 feet
across the top, the side would be about 7% feet and the
base about 17 feet wide. If the ground is at all pervious
to water, the bottom of the pond should be protected
from undue seepage and loss of water by puddling. This
should be done with clay, if this is obtainable. This
puddling is often done by driving horses or cattle

in the pond while the surface is wet. A pond of the size
indicated above, operated by a windmill where the mean
wind velocity is about 8 miles per hour, will irrigate
from 3 to 5 acres of land in the semi-arid regions. Such
a pond could be counted upon to irrigate from 5 to 10
acres where, as in the East, only one or two irrigations
would be required during the season. The size of the
reservoirs and the area they will irrigate, when supplied
by steam or other kind of engine, will depend upon the
available water supply and upon the size of pump and
power used.
Ditches and Flumes. — The water is usually carried

from the stream or storage reservoir by gravity in open
ditches. This involves loss by evaporation from the sur-
face and by seepage through the soil. When the water
supply is limited and its value is consequently great,
terra-cotta pipes, iron pipes, cement or wooden pipes
maybe used. When the surface of the country is uneven
and ravines have to be crossed, fiumes are used to carry
the water on an even grade across the depression.
These flumes may be iron pipes, open wooden troughs,
or wooden pipes held together with substantial hoops.
If the depression is not too great the ditch may be built
up on an earth embankment. When the water has to
pass through a gravelly soil, or when for other reasons
the soil is very pervious, special precautions shoiild be
taken to prevent seepage by using pipes, cementing the
sides of the open ditch, or puddling the ditch with clay,

or similar material.
Application of Water. —The water is usually applied

to the ground by flooding over the whole surface. For
this purpose the surface must be perfectly level and the
ground carefully prepared, so that the water will flow
uniformly and quickly over the entire area and be of
uniform depth throughout. Where crops are cultivated
in rows or on beds the water is allowed to flow down in
the troughs between the rows, and there must be a suf-
ficient head of water to reach the end of the rows in a
reasonably short time, so that the whole width of th«
field will be properly watered.
Where the surface of the ground is so uneven that

surface flooding cannot be used, basins are formed by
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throwing up slight ridges, with a plow or other imple-
ment, and the water turned into these basins in succes-
sion and allowed to accumulate to a sufficient extent.
This method is particularly applicable to fruit trees,

although it is occasionally used in other crops. In very
sandy soils the water is occasionally carried through
the field in wooden troughs, which admit of sufficient

seepage to water the land. This prevents the undue
seepage which might occur in such soils if the water was
flowed over the surface. Another method is to dis-

tribute the water through the field in iron pipes, with
openings at frequent intervals, in which nozzles can be
attached to deliver a fine spray over a small area. With
four or five such nozzles an attendant can water a con-
siderable area of ground in the course of a day. Such
an irrigating outfit in Florida was supplied with a
power equivalent to about one horse-power per acre.

The mains and laterals were of 1-inch or IJ^-inch iron
pipes laid near the surface of the ground, the laterals

about 100 feet apart, with hydrants every 50 feet.

Tanks were originally used, but it was found desirable
to pump directly into the mains to insure a sufflicient

pressure.
Care should be exercised in applying water to the

land. Where water is plentiful there is a common prac-
tice of using such an excess as to injure the flavor of
fruit, increase the liability of disease, and eventually in-

jure the land by the accumulation of seepage waters and
of alkali. As a rule, there has been very much more
damage from over-irrigation than from the use of too
little water. The first two or three years a soil usually
requires a considerable amount of water, but after be-
coming well moistened to a considerable depth it should
require comparatively little water thereafter to maintain
its fertility. As it is not easy to apply just the proper
amount, the excess should be provided for. If there is

any reason to fear lack of drainage, the land should be
thoroughly underdrained before Irrigation is started, or
at any subsequent time when the need of it becomes
apparent.

Irrigation always should be supplemented by the
most thorough cultivation. After going to the expense
of watering the soil in this way, it is poor economy to

allow the water to escape by evaporation or otherwise;
therefore every precaution should be used in thorough,
subsequent cultivation and in the exclusion of weeds,
to conserve the moisture so applied. The intelligent

horticulturist will find that in the use of this expensive
method of maintaining a proper water supply in the
soil, it is incumbent upon him, even more than if the
method were not used, to give careful attention to all

the ordinary methods of preparation and cultivation in

order to maintain the advantages he has established by
the Irrigation plant. Milton Whitney.
SUB-IBKIGATION IN THE GREENHOUSE.— The term Sub-

irrigation is used to describe a method of supplying
water to the roots of plants by means of some form of

conduit placed below the surface of the soil. In green-
house operations, the essential features of the plan are

a level, water-tight bench-bottom, and tile or pipes to

serve as conduits for the water. The tile, or pipes, are

laid directly on the bench bottom, and over these the
soil is spread, usually to the depth of about 6 inches.
When water is introduced in sufficient quantities
through the tile or pipes, it passes out at the joints or
perforations into the soil.

When applied to greenhouse operations, the term sub-
watering has been proposed by Goff and Cranefleld for
the reason that Irrigation is used to denote watering on a
large scale out-ofdoors. It may be said, however, that

the words watering and Irrigation do not indicate the
scale of operations with any degree of accuracy, hence
it seems as well to use an old word as to coin one, es-

pecially when the familiar word expresses the meaning
intended.
Experiments in watering plants bv this method were

begun in the winter of 1890 and 1891, at the Ohio Ex-
periment Station. The suggestion came from the re-

sult obtained in an effort to check the lettuce rot. Water
was introduced to the soil in boxes by means of a pipe,

in a similar manner to the method often employed in

watering hills of melons and cucumbers. When the
plants were watered in this manner, the lettuce showed

so much more vigor than that watered in the ordinary
way that operations were begun at once on a larger scale

:

first in a bed on the ground having a clay bottom, then
on a water-tight bench, made of lumber, and finally, on
tile benches, covered with cement.

In all of the earlier experiments the water was intro-
duced through pipes, or drain-tile, laid about 2 feet apart
on the bottom of the benches. Goff and Cranefleld have
used brick instead of tile, placing them near enough to-
gether to touch. They were set on edge in a galvanized-
iron pan, made for the purpose. J. C. Arthur clipped off
the corners of the bricks, so as to facilitate the flow of
water. The Ohio Station has modifled this plan by using
common drain-tile, laid so as to touch, thus covering
the entire bench bottom, instead of a line of tile every
2 feet, as at first.

Benches made of lumber have proved unsatisfactory
because of the swelling and warping of the boards.
Solid beds on the ground have not been successful, ex-
cept where an impervious clay bottom existed. Galva-
nized-iron adds greatly to the cost of construction, and
lasts only a short time. The only suitable bench for
greenhouse sub-irrigation is one made of materials
which are not acted upon by water.
A well-made tile- and cement-bench seems to be the

only form of construction that will meet the require-
ments. Such a bench does not cost so much as to pre-
clude its use, and will last as long as any other part of
the greenhouse. In describing such a bench, it will not
be necessary to enter into details, except such as relate
to the method of watering under discussion. The bench
must be water-tight, or nearly so, and this condition is

secured by spreading a layer of cement, an inch or more
in thickness, over the tile bottom. It is not a matter of
any moment whether flat tile or common drain-tile are
used, except in the quantity of cement required. The
cement must be spread with care, so as to secure a per-
fectly flat, level bottom, otherwise the water will not
flow uniformly in all directions. The sides of the
benches are made of cement also, but need be only 2 or
3 inches high, or of sufficient height to merely retain
the water. Boards or slate are placed outside the ce-
ment wall to retain the soil. The tile-bottom may rest
on iron or wood cross-pieces. Wood has been in use
for this purpose at the Ohio Station for seven years and
shows no signs of decay, because it is out of reach of
the water.
Nine years' experience shows that a perfectly con-

structed bench bottom, with the tile laid 2 feet apart,
will serve satisfactorily in distributing the water to all

parts of the bed, provided the tile are straight, so as not
to impede the flow of water. The tile are laid in the

1182. Sub-irrigation \\'ith t\A'0 runs of tile.

same manner as tile-drains, and lengthwise or crosswise
the bed, as preferred. Bettur results are usually se-

cured if they are laid crosswise than lengthwise, as it is

difficult to secure an even flow through long lines of tile.

A little cement or mortar is used at each joint merely to

hold the tile in phace when the soil is put in the bench,
but not enough to impede the flow of water from the



IRRIGATION IRRIGATION 835

joints. The first tile where the water is introduced is

laid at an angle, one end resting on the edge of the
bench side. This leaves a wide opening at the first

joint, which is closed with cement. A better plan is to

use a curved sewer-pipe for the inlet, but this is not
always available. The picture (Pig. 1182) shows how
the tile is laid on the bench bottom, being a view of a
side bench in a carnation house.
Following Goff's suggestion in the use of brick, tiles

1183. Sub-irrigation with two tiers of tile.

have been used over the entire bench bottom with good
results, and it seems probable that this will be found
to be the best form of construction, as it appears

more certainly to insure an even distribution of water.

The method of construction is the same as above de-

scribed, for the two plans differ only in the number
of tiles employed to distribute the water. When the

bench bottom is covered with tile, placed near enough
together so that the soil will not fall between, it will be

readily seen that water introduced at any point will flow

to all parts of the bed in and around the tile. It needs
simply to be brought up to such a level that it will reach
the soil, when capillary attraction will complete the dis-

tribution. Fig. 1183 shows a bench in a tomato house
constructed after this plan. AA are the inlets; B the
irrigating tile, from which the soil has been removed;
C is the tile bench bottom, covered with cement. The
same size of tile, viz., 2K- or 3-inch, is used both above
and below. D is the cement side, which has been broken
away to show the method of construction. The outer
board has been removed also.

The cost of construction need not be discussed here,

except to state that the only items extra, more than are

required in any well-constructed greenhouse, are the
cement bottom and the tile in which the water is dis-

tributed.
A plan has been devised for applying water to small

plants in flats which may properly be mentioned under
this head. The flats are shallow boxes with slatted bot-

toms. When the plants require water, the flats are
placed in a shallow vat of water and allowed to remain
until the surface of the soil appears to be damp, or even
wet.
A watering in this manner is far more efiicient than

by the ordinary method. Taken in connection with sub-
irrjgation in the benches, a crop of lettuce can be
brought to marketable size nearly two weeks earlier

than when surface watering is practiced. Anything like

a full discussion of results of experiments in watering
plants in the greenhouse by sub-irrigation would be too
voluminous for an article in this connection. A brief
review of the results obtained at some of the stations,

together with a short discussion of some general prin-
ciples, will serve the purpose intended. The increase in
weight of lettuce from sub-irrigated plats over those
watered in the ordinary manner has been reported by
Rane, of West Virginia, as 25 per cent and by Golf and
Cranefield as 26 per cent. At the Ohio Station the
range has been from 2.5 to 100 per cent. In the latter
case the result was obtained by commencing with the
plants as soon as taken from the seed-bed, and carrying

the two lots through to the termination of the experi-
ment, one by watering altogether on the surface of the
soil, the other by sub-irrigation. Each of the experi-
menters speaks of a gain in earliness of several days
by sub-irrigation. Rane secured similar results with
long-rooted radishes by this method of watering, but
not with the turnip-rooted sorts, while Munson, of
Maine, doubled the crop by watering below. Better re-
sults have usually been secured at the Ohio Station with
the turnip-rooted than with the long varieties, but in
all cases there has been a gain in favor of sub-irriga-
tion, varying from 50 to 100 per cent. Rane found that
sub-irrigation increased the yield of tomatoes, but the
gain was not large. Essentially the same results have
been secured in Ohio. The tomato crop has not been
greatly influenced by the manner in which the water
was applied, and the same is true of beets, while sub-
irrigated cucumbers and parsley have shown a decided
gain over surface-watered. Carnations, roses, chrysan-
themums, sweet peas, violets and smilax have been un-
der experiment by the two methods of watering, and
while no such marked results have been secured as with
lettuce and radishes, the sub-irrigated plots have shown
superiority over those watered in the ordinai'y manner,
in nearly all cases. With carnations the improvement
has been mainly in length and stiffness of stem.
Aside from the increase of crop secured by sub-irri-

gation, there are other considerations which may be
urged in its favor, and these are embodied in the follow-
ing general propositions

:

(1) Watering by suit-irrigation in the greenlwnse
saves labor. The amount of labor saved depends
mostly on tht completeness of the arrangements for
watering, but there is a saving in the number of appli-
cations as well. It is possible to reduce the time em-
ployed in watering a house, or series of houses, to one-
fifth the time usually required.

(2) Watering by sub-irrigation assures an abundant
and uniform supply of water to all parts of the bed.
Perfect construction of the benches is assumed in this
case, but with such construction watering becomes al-

most automatic, the only care necessary being to look
after such portions of the beds as may, by position, be
subject to unusual conditions of air or sunlight.

(3) Where sub-irrigation is practiced in the green-
Jiouse, the surface of the soil does not become compacted^
but retains its original loose, friable condition. It is

true that where frequent syringing is practiced the sur-
face of the soil becomes more or less hardened, but not
to the extent that occurs in surface-watering, and the
condition is easily remedied, whereas in the other case
it is not. It follows that a heavier soil may be used for
sub-irrigation than with surface-watering.

Still other considerations might be urged in favor of
this method of watering, but many of them would apply
to special cases only. Regarding the effect of the
method upon insects and diseases, but little can be
said. Lettuce I'ot is less preralent upon sub-irrigated
plots than upon those which are surface-watered, but in
extreme cases plants succumb to the disease, whichever
method of watering is practiced. Munson found that
radishes suffered more from the attacks of millipedes
upon sub-irrigated plots than upon plots watered in the
usual manner. Nematodes work upon the roots of
roses, whichever way the plants are watered. The man-
ner of watering has no apparent effect upon the red
spider. Even in houses watered wholly by sub-iri-iga-

tion this pest is no worse than in houses in which the wa-
ter is applied to the surface of the soil. It may be said,

however, that nearly all classes of plants are more easilj'

kept in a healthy growing condition, and are thus better
able to resist enemies of all sorts, when sub-irrigated
than when supplied with water in the ordinary way.
This method of applying water to plants in green-

house benches has now been sxifficiently tested to de-
termine its vahie. All that now remains is to devise
ways and means to utilize what is known concerning it.

The adaptation to suit particular cases must be made by
individuals, but this will be far easier in the future
than in the past, because better methods of construction
prevail than formerly. The success of sub-irrigation in

the greenhouse is now simply a question of mechanics.

W. J. Green.
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ISATIS (meaningobseure). Gruclferm. This includes
the Dyer's Woad, I. tinctoria, formerly cult, for a blue
dye, but no longer advertised. Caesar relates that the

1184. Isoloma Tydffia(XK).

ancient Britons used the Woad for staining their bodies,
and the word Britain itself conies from an old Celtic
"word meaning painted. Before indigo became common
in Europe, the Dyer's Woad produced the chief blue
coloring matter for woolen cloth. The introduction of
indigo in the seventeenth century destroyed this im-
portant industry, not without opposition. Dioscorides
and Pliny mention both the Dyer's Woad and indigo.

/. tinctdria, Linn., is rather tall, glabrous and glau-
cous: stem-lvs. lanceolate, entire, sessile, somewhat ar-

row-shaped : fls. small, yellow, boi'ne in early summer,
on panicled racemes. Instead of apod, opening length-
wise by valves, it has a closed fruit like on the samara
of an ash, l-oelled, 1-seeded, indehiscent, wing-like. It

is a biennial, and common in Europe.

ISCHAEUM. See Biantm.

ISMJINE. Now referred to SymenocaUis.

ISNAKDIA, Includes a few species of Ludwicjia.

ISOCHimS (Greek, "e^iffflZ iyj). Orchid&ceee. A genus
of no commercial value. Plants epiphytic, with tall,

slender, leafy stems, without pseudobulbs, bearing a few
small fls. at the summit. Sepals erect, free, keeled

;
pet-

als similar but plane ; labellum like the petals and united

with them to the base of the column, somewhat sigmoid
below the middle: column erect, long, without wings:
poUinia 4. About 5 species in Braz., Mex., and W. Ind.

linearis, B. Br. Slender, 1-13^ ft. high, leafy: Ivs. dis-
tichous, linear, striate, obtuse, emarginate, l;h? in. long:
fls. purple, borne in a short, terminal spike. March.
Growing on rocks and trees in thick woods, Jamaica,
Trinidad, Brazil, etc. B.R. 9:745. L. B.C. 14:1341.

H. Hasselering.

IS6LEPIS. See Scirpus.

ISOLOMA {equal border). Gesner-
dcece. Includes Tydcea. Sixty or more
tropical American plants, very closely
allied to Gesneria and Achimenes.
From Gesneria distinguished by ab-
sence of well-formed tubers and char-
acters of capsule and anthers, and the
5 lobes of the disk equal; from Achim-
enes in the more tubular flowers and
lobed disk. The culture is the same
as for Achimenes and Gesneria. Seeds
of the newer hybrids germinatequickly,
and plants bloom the same year. It is

probable that the pure species are not
in the trade. Like Achimenes, Ges-
neria and Gloxinia, they have been
much hybridized and varied. It is

probable that they are hybridized with
Achimenes and Gesuei-ia. Tydeea is a
garden genus. It is not known how
the current forms have originated.
Some of the recent ones have fringed
fls. (Gn. 55:1223).

Tydaea {Acliinienes picfa, Benth. Ty-
dwa pieta, Dene.}. Fig. 1184. One to 2
ft., hairy: Ivs. cordate-ovate, coarsely
serrate, spotted and reticulated with
pale green or silvery green, with a
broad light zone down the center: fls.

single, on long, axillary stems, nod-
ding, the orifice oblique and lobes ob-
tuse, the upper longitudinal half of the
fl. red, the lower half yellow and red-
spotted. Colombia. B.JI. 4126 (adapted
in Fig. 1184). B.R. 31:42. P.S. 1:17-
18. —On this species Decaisne founded
the genus Tydfea iu 1848. This species
has been called Isoloma pictum, but
this name was taken by Planchon in
1850 to '51 for the Gesneria picta of
Hook., which is a very different plant.
See F.S. 6:586. B.M. 4431. This latter
plant, the first Isoloma pictum, is ap-
parently not in commerce,

am^bile, Mottet (Tydcea amdbilis, Planch. & Lind.).
Erect, hairy: Ivs. ovate, more or less tapering to the

1185. Isoloma Jaliscanum (X K).

petiole, bluntly serrate, purplish on the veins: fls.

hairy, pendent, dark rose dotted with purple, paler inside.
Colombia. B.M. 4999. R.H. 1859, p. 25. P.S. 10:1070.
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Ceciliae, Nichols. (Tijdoia Cecilia, Andrf). Much like

/. amahlle, but Ivs. marked with violet and silvery

zones or blotches : fls. 2 or 3 from each axil, the fis. pale

rose outside and striped in the throat, and the limb pur-

ple-spotted. Colombia. I.H. 23:260.

ocellMum, Benth. & Hook. (Achimenes ocelhlta,

Hook.). Short-hairy on the stem: Ivs. ovate-acuminate,

serrate, green: fls. small, on peduncles shorter than the

Ivs., the tube and short, rounded lobes red, the seg-

ments marked with whitish and black spots. Panama.
B.M. -1359.

Jaliscanum, Wats. Pig. 1185. Herbaceous or some
what woody at the base, 1 ft., pubescent: Ivs. opposite,
oblong-lanceolate to ovate-lanceolate to ovate, short-

acuminate, short-stalked, serrate : fls. 2^ on an axillary

peduncle, the corolla an inch long, tubular and short-

lobed, 'pubescent, scarlet. Mex. —A worthy plant, not
yet in the trade, but has been cult. l_ jj_ g_

ISONANDKA (Greek, equal anthers). Sapotc'icece.

Tsonandi-a Oittta is a large-leaved E. Indian tree, which
furnishes the best commercial gutta-percha. The name
has appeared in one southern catalogue, but the plants
were found to be not true to name. This plant should
be called Dichopsis Giclfa. In Dichopsis the floral parts
are in 6's, stamens 12, and the seeds have no albumen,
while in Isonandra the floral parts are in 4's, the sta-

mens 8, and the seeds albuminous. See Hiibber Plants.

Giitta, Hook. Properly DlcJidpsis Gutta, Benth. &
Hook. GuTTA-PEKCHA Teee. Lvs. leathery, elliptic,

abruptly pointed Malaya. R.H. 1898, p. 441.

IS6T0MA (Greek, equally cut; referring to the co-

rolla, and true only by contrast with Lobelia). Com-
panulttcere. This includes a plant treated as a half-hardy
annual, which grows about a foot high, has curiously
cut foliage, and odd fls. with a slender bent tube 1 in. or
more long, and 5 slender spreading lobes, each }4^^-
long. Among allied generaof garden value, Centropogon
and Siphocampylus have the stamens fastened at the
base of the tube, while in Isotoma they are at the top or
above the middle. (Centropogon has an indehiscent
berry : Siphocampylus a capsule 2-valved at the top like

Isotoma.) Downingia has a tube of stamens free from
the corolla.

azill&ris, Lindl. Perennial, flowering the first year so
as to appear annual, but forming at length a hard root-
stock, erect, with few spreading branches: lvs. linear,

irregularly pinnatifid, 2-3 in. long, lobes linear : pedi-
cels axillary, 2-6 in. long: fls. large, bluish purple, pale
outside. Australia. B.M. 2702 {a,s Iiobelia senecioides)
and 5073 (as Isotoma senecioides, Yar. s^ibpinnatifida)

.

—Not in cult.

pettsea, F. Muell. Identical with the above, except that
the lvs. are ovate-oblong or elliptical. Australia. The
plant in the trade is said to have cream-colored fls., and
is sold as a "Lemon Verbena," a name which properly
belongs to Lantana.

ITALIAN MAY. Spircea hypericifoUa.

IT£A (Greek name of the willow; because it has wil-
low-like lvs., and grows near the water). SaxifragA-
cecc. A genus of trees and shrubs, numbering about 5
species, inhabiting eastern N. Amer. and eastern Asia,
whose one representative in cultivation is /. Virqinica,
a low, upright, somewhat coarse shrub, best known by
its long, upright racemes of small white fls. appearing
about July 1, in Massachusetts, and its brilliant autumn
coloring. In nature it inhabits low, wet places. In cul-
tivation it seems to adapt itself to almost any soil. It is

not perfectly hard}', but grows rapidly and seems endur-
ing of both sun and shade. In ornamental use it is

planted in masses or mixed with other shrubs of similar
character in the shrubby border or at the edge of woods.
Its somewhat coarse character does not favor its ap-
proach to more refined objects. In autumn it becomes
a brilliant red. It is prop, from seed, by cuttings and
by division of roots, which spread slowly and form
clumps of stems. It may be collected from the wild.

Virginica, Linn. Virginian Willow. Fig. 1186. A
shrub, lyi-ti ft. high, usually not more than 2-3 ft. high,
of upright, somewhat slender habit: lvs. deciduous, al-

ternate, oblong, pointed, minutely serrate, smooth green
above, pale and slightly pubescent below, petioled, with-
out stipules, 1-3 in. long: fls. regular, 3 lines long, fra-

grant, white, in solitary, erect, hairy, simple, dense, ter-

minal racemes 2-0 in. long, given a greenish white ef-

fect by the stamens and pistils, not particularly showy,
appearing late June and July; calyx 5-cleft, persistent,

nearly free from the base of the ovary; corolla of 5 lan-

1186. Itea Virginica (XK).

ceolate, nearly erect petals and longer than the 5 sta-

mens : capsule slender, longitudinally 2-furrowed, 2-

celled, many-seeded, splittins through the simple style

and partition. Pa. and N. J. "to Pla. and La. B.M. 2409.

A. Phelps Wtman.
IVA {named aiter Ajuga Iva, from its similar smell).

Compdsitce. This includes I. frutescens, Linn., the Marsh
Elder or High -water shrub, a native hardy perennial
of no garden value, whicli is, nevertheless, on record as
having been cult. It grows 3-12 ft. high in salt marslies
and on muddy seashores, has serrate lvs. and fls. as in-

conspicuous as those of a ragweed. See B.B. 3:292 and
Gray's Manual.
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IVfiSIA. All referred to PotentiUa.

IVY. The common or English Ivy is Hedera. Boston
l.^Atnpelopsis tricuspidata. German I.= Climbing
Senecio and Herniaria glabra. Ground l.=:Nepeta
Glechotna. Kenilworthl. =Ijinaria Cymbalaria. Poison
l.=jRhus, B. Toxicodendron. Some authors think that
two species of Rhus are confused, R. radicans being
the common Poison Ivy of the North, and li. Toxico-
dendron being a shrub of the South.

IXIA (Greek, bird lime; said to refer to the juice).
Iriddcece. Ixias are delightful tender bulbs originally
from the Cape of Good Hope, with attractive grass-like
foliage and spikes of flowers borne in early spring, ex-
hibiting an exceptionally wide range of colors. They
grow about 1% ft. high on the average, with an un-
branched stem, a spike 3-8 in. long, containing 6-12 fls.

each lJ^-2 in. or more across. The fls. have a very
slender tube usually about K in. long, and 6 segments.
The following colors are all well marked in Ixia: white,
yellow in at least 3 shades, orange, lilac, rose, pink,
crimson, light and dark purple, ruby red, pale blue, and

even green. Perhaps the
only important colors lack-
ing are sky-blue and red in
the bright shades of scarlet
and vermilion. The flowers
may be concolorous (all of
one color) or these same

shades may be com-
bined with an eye.
Most of our cultivated
forms seem to ha%-e an
eye of brown, purple
or almost black, but
there have been kinds
with a white, blue or
green eye. Occasion-
ally there is a ring of
brown color above the

purple. Add to this that the
backs of the segments may
be more or less suffused
n ith various eolors(usually,
however, that of the eye)
and the interesting possibili-

ties of Ixias in color combi-
nations can be imagined.
Sooner or later all good

gardeners yield to the fascination
ut bulbous plants, and whoever
lias not yet succeeded in growing
Ixias has something to live for.

Ixias number their cultivated
varieties by the hundreds. Next
to Crocuses and Freesias they
have no rivals in point of popu-
larity among spring -blooming
bulbs of the important Iris fam-
ily, which rejoices in the posses-
sion of such splendid summer-

blooming bulbs as Iris, Gladiolus and Montbretia. Cul-
turally they belong to the same class with Babiana and
Sparaxis, which are also desirable and distinct in gen-
eral appearance and coloring, but are outstripped by
Ixias in popularity and in number of varieties. Botani-
cally, these three genera belong to the Ixia tribe, in
which the fls. are spicate, not fugitive and never more
than one to a spathe. The stamens of Ixia are equi-
lateral; those of Babiana and Sparaxis unilateral. Ixias
have about C erect grass like Ivs. arranged in 2 ranks;
Babiana has plaited, hairy Ivs.

Bulb catalogues give no hint whatever as to the
parentage of the numerous named varieties. Not one
of them mentions /. macnlata nor /. coluinellaris,
which were the two all-important parent stocks. Of the
23 species recognized by Baker in Flora Capensis,
vol. 6, 1896, only /. viridiflora appears as a trade name,
but I. speaiosa and pavicnlata are advertised under
their synonyms craterioides and loncfiflora. I. crocata
is Tritonia crocata, and /. hybrida of the trade is not
the Jiybrida of the botanists, but means nothing more
than mixed varieties.

1187. Ixia flowers

in their droop

-

ine: stage.

(XK.)

IXIA

Before speaking of the dominant types, it is conve-
nient to mention some very distinct species which are
still cultivated in a condition not essentially different,
botanically, from the wild types. /. panicttlala is in-
stantly distinguished from all other Ixias in cult, by its
very long tube, which is often 3 in. long. It is also the
last to bloom. /. viridiflora is unique in the genus for
its green flowers, and it is one of the few green-flowered
plants that are attractive. Whether this species has
hybridized with the other dark-eyed species is conjec-
tural. At any rate, the prototype is a popular plant
to-day.
Of 86 named varieties received from 3 leading dealers

in America, England and Holland, and supposed to be
a representative collection, all but a bare dozen seem to
be the offspring of /. macitlata and /. columelhiris.
Both of the.se species have a purple or purple-black eye,
sometimes brown, and the white and yellow colors of the
segments are derived from macu lata , while the lilac and
purple shades of the segments are derived from coluinel-
laris. Baker makes no distinction between these two
prototypes except that of color. The common opinion
is that Ixias hybridize freely, both at the Cape and in
cultiTation, and it is usually said that they are now
so thoroughly mixed by hybridization and selection
that it is impossible to refer any of the named horti-
cultural varieties to their proper species. Nevertheless,
from a study of the specimens mentioned above and the
colored plates cited below, the writer ventures the opin-
ion that the vast majority of cultivated Ixias are eyed
forms, which, with the exception of viridiflora, can be
readily referred either to macnlata or to coluinellaris

,

and that all such forms could be reproduced without
hybridization if the original types were reintroduced
from the Cape and subjected to an equal period of selec-
tion.

The real mystery in Ixia is why the self-colored forms
are so little cultivated. There are at least 7 species with
self-colored fls. which should be obtained directly
from the Cape, if necessary, for they would all make
decided additions to the Ixias that are in common culti-

vation. These are: poi^s/ac/iya, pure white; flexnosa,
white, veined rose, with fine red and purple varieties;
aristata, a superior pink; Jjffeo, orange; patens, hright
red; sjieciosa, ruby-red, and odorata, yellow. Of the
eyed forms ovata, a bright red flower, should be added,
as this color seems to be lacking among the varieties
that are commonly cultivated; also monadelpha in its

variety with pale blue segments.
One of the most desirable of all these little-known

types is /. speciosa, which is shown in the Botanical
Magazine, with a delightful ruby-red color, untouched
with any suggestion of purple, lilac or allied shades.
This form would seem to promise to the hybridizer the
possibility of several distinct shades of red that now
seem to be practically unknown in cultivated Ixias. A
synonym of /, speciosa is /. craterioides, which is a
common trade name, but it is doubtful if the ruby-red
form is in general cultivation. At any rate, it has not
been sufficiently exploited. The dearth of good colored
plates of modern cultivated Ixias is out of all proportion
to their commercial and artistic value. The writer has
no record of any good one since that published in 1884 in

"The Garden."
Ixia flowers are charming in every stage of develop-

ment. At first the flowers are erect and cup-shaped.
They close at night and remain closed on dark days.
As they grow older they open wider and become more
star-shaped. The reader may judge by Fig. 1187 of the
beauty of the flowers in their drooping stage. The plants
remain in flower for three weeks, though the faded
flowers at the bottom of the spike should be taken off

toward the end of the period. As cut-flowers, they are
presentable for a week or two. w. ji.

Culture op Ixias Out-op-doors. — The writer has al-

ways liked Ixias, but has considered that it is too much
trouble to grow them under glass. They are vastly more
satisfactory when grown outside. The planting of the
bulbs should be delayed until the last moment, because
Ixias are more inclined than most things to make an au-
tumnal growth. They should be planted 3 inches deep,
as late as November 30. In planting bulbs it is always
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well to sprinkle a handful of sand on the spot •where
the bulbs are to lie. This helps the drainage, especially
on heavy lands, and prevents rotting. The bulbs should
then be covered witli about 3 inches of leaves, hay, or
better still, piue needles. In the latitude of Boston,
bulb beds can be uncovered during the first weeli of
April. However, there will still be sharp frosts to nip
the tender shoots that have started beneath the winter
covering. Consequently a little hay or other covering
material should be left near by, where it can be easily
gotten when a chilly evening threatens. In ten days
the young sprouts will become sufficiently hardened to
withstand any subsequent cold. Even such hardy
things as Alliums, when first uncovered, can hardly
withstand anj' frost at all. It is, however, a mistake to
wait two weeks longer and then permanently uncover
the bulb beds, for by that time the early-starting things
are likely to be so lank and long that they never attain
ideal sturdiness. It is better to uncover too early than
too late. The secret of success with Ixias outdoors is

largely in hardening the plants in early spring and in
never allowing them to grow too fast under cover,
where they become yellow and sickly. During the win-
ter shutters can be placed over the bulb beds tO shed
the rain; but the bulbs do as well without this protec-
tion, though they may be later in starting. Of course,

Ixia bulbs cannot stand any
freezing, and they must,
therefore, be planted in un-
frozen soil. After flower-
ing, let the bulbs remain in

the soil until the end of
July : then take them up,
and store them, not in dry
earth, but in boxes without
any packing. Let them re-

main in a dry place until

they are wanted for Novem-
ber planting. In the south-
ern part of England Ixias

can be planted 6 inches deep
in hardy borders as late as Decem-
ber, and Krelage, perhaps thinking
of still warmer regions, considers
ixias as siinimer-blooming bulbs, and
advises planting from October to

December. In the writer's experi-

ence, the flowers from the old bulbs
are not at all inferior in succeeding
years; indeed, the contrary has been
the case, and the bulbs he raises are
vastly superior to the ones he buys.
Amateurs are commonly advised to

throw away the offsets because fresh
bulbs are cheap. Yet the under-
signed finds that many of the off-

sets bloom the first year and nearly
all of them the second.

It is commonly thought that if

Cape bulbs are ever raised com-
mercially in America, California or
the coastal plain of the southern
states would be the fittest regions for

the industry. The writer knows of

Ixias being raised commercially near
Boston with every prospect of suc-

cess. It is strange that Tritonias,

Sparaxis and Babianas cannot be
grown in the same way, though it is

some consolation that they can be so

easily grown in pots. To the under-
signed Ixias are the most pleasing
of all bulbs. He has thousands in

l:[''i;; bloom in the month of June, and
1100 T

"^ thinks they make a braver show even
1188. Ixia ^, J. f

paniculata (X J^).
*^^^ *^"P^- W. E. Endicott.

Culture of Ixias in Greenhouses.— Ixia bulbs can
be planted an}' time from September 15 to October 30, the
sooner the better. In general, tender bulbs of small size
tend to lose vitality when kept a long time in the dry
airof warehouses. Ixia bulbs should be planted an inch
deep, 5 or 6 in a 5-in. pot, or 8 to 10 in a C-in. pot. They

like a compound of sandy soil and leaf-mold. It is sup-
posed that three-fourths of the failures with Ixias are
due to hasty forcing. The pots should be stored under
a bench or in a rather dark cellar, at a temperature of
45°. The object is to hold back the tops while the roots
are growing, in order to get stocky, well colored, slowly
started shoots. They
need no water until
growth has started. Then
water carefully until the
flowers come, as the
young plants are liable
to rot at the surface of
the ground. While flow-
ering water freely. Af-
ter flowering, some gar-
deners give the plants
no water. Others keep
the soil moist until the
leaves turn yellow, and then
gradually withhold water. As to
temperature, the plants may be
brought into a cool greenhouse
(50°) when well started, and to-

wards the end of January may be
given 5° more heat if flowers are
desired as early as the middle of
March. Ixias have to be staked
and tied. The old bulbs, from
which the offsets have been re-
moved, may be used again. Ixia
bulbs, which are really fibrous

-

coated corms about H in. thick,
keep as well as Preesias. Seed-
lings flower the third year.

W. M.
Culture op Ixias in Cold-

FRAWES.— Choose for the frame
an open place, sheltered from
north and west winds. In its

construction giv^ especial care
to providing good drainage, to close-fitting and snug
banking, so that frost, mice and moles can be kept out. A
sandy soil, without manures, is safest and best for Ixias.
If fertilizersareused they must be placed several inches
below the bulbs, never in contact with them. As in out-
door culture, the bulbs must be planted late and in soil

well dried by placing the sashes over the frame some
time beforehand. Plant about 3 inches deep, as far
apart, and treat afterwards much as in greenhouse cul-
ture. Take off the sashes in early May to show the mass
of rich, odd flowers which, ordinarily, will open about
that time and last for several weeks. If the frame is to
have other tenants through the summer, the Ixias may
be taken up after their tops are dead and stored in dry
sand till planting time comes aroitnd again. Otherwise,
merely cease watering as the tops of the Ixias die down,
and put on the sashes again, tilting them so that they
will give air and shed rain. l, Greenlee.

1189. Ixia maculata.
(X^.)

aristata, 3.

columellaris, 10.

craterioides, 8.

flexTiosa, 5.

longiflora, 2.

INDEX.

lutea, 6.

maculata, 9.

monadelpha, 13.

odorata, 1.

ovata, 11.

paniculata, 2.

patens, 7.

polystaebya, 4.

speeiosa, 8.

\'iridifl.ora, 12.

A. Tube of perianth dilated below the Jimh into a
distinct funnel.

1. odorata, Ker. Fls. pure yellow. B.M. 1173.

AA. Tube of perianili not dilated,

B. Length of tube 2%-3 in.

2. paniculata, Delaroche {J. longifldra, Berg.). Fig.
1188. Segments white, often tinged red: throat same
color or black. B.M. 256 and 1502.

EB. Length of tube 1 in.

3. aristita, Ker. Fls. whitish, according to Baker, but
a fine pink in B.M. 589.
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BBB. Length of tube K-K in.

C. Segments % in. long or less.

D. Color white.

4. polystachya, Linn. No eye. B.M. 623.

DD. Color shades of red or lilac,

5. Slexuosa, Linn. No eye. B.M. 624.

CO. Segments more than % in. long.

D. Fls. self-colored.

E. Color yellow or orange.

G. liitea, Baker. Fls. "uniformly deep bright yellow,"
according to Baker, but orange in B.M. 846.

EE. Color red,

F. Segments %-% in. long.

7. patens, Ait. Fls. pale red, according to Baker, but
deep rosy red in B.M. 522.

FF. Segments %-l in. long.

8. specidsa, Andr. (/. craterioldes, Eer.). Fls. dark
crimson, accordingto Baker, but rich ruby-red in B.M. 594.

DD. Fls. with an eye of brown, purple or black.

E. Color of segments white to yellow.

9. macul&ta, Linn. Fig. 1189. Pis. typically yellow,
according to Baker. B.M. 539 (orange). The following
natural varieties show the range of color. Var. ochro-
leuca, Ker. Segments sulfur-yellow; eye brown. B.M.
1285. Var. nigro-albida, Klatt. Segments white; eye
black. Var. ornata, Baker. Fls. flushed bright red or
purple outside.

EE. Color of segments lilac to purple.

10. columell&ris, Ker. Typically with bright, mauve-
purple segments and blue throat. B.M. 630.

EEE. Color of segments bright red.

11. OT&ta, Klatt. Andrews Bot. Eep., plate 23.

EEEE. Color of segments green.

12. viridiSldra, Lam. Typically with pale green seg-
ments and black throat. B.M. 549. L.B.C.1G:1548. F.S.
2:124. Var. c&na, Eckl. Segments pale blue; throat
black. B.M. 789 (as /. macnlata amethysthia). Var.
csaia.Ker. Segments pale lilac; eye greenish. B.K. 7:530.

EEEEE. Color of segments pale blue.

13. monad61pha, Delaroche. Only species in the genus
that does not have free anthers. B.M. 607; 1378.— Seg-
ments typically lilac, but there are forms with claret-

red, blue or pale yellow segments, combined with ej'es

and markings of various colors. -^r jj

IXIOLtRION (Greek, an Ixia-like lily). AmarylUdd-
cece. A genus of 2 species of hardy bulbs from western
Asia, with umbels of 5-9 deep blue or violet, 6-lobed
fls. each 2 in. across, borne in spring. Perianth regular,
without any tube above the ovary; segments oblanceo-
late; stamens shorter than the segments, attached to

their claws. The nearest cultivated allies are Alstroe-

meria and Bomarea, which have no distinct rootstock,

while Ixiolirion has a bulbous rootstock. Monogr. by
Baker, Amaryllideaj, 1888.

montanum, Herb. (/. Pdllasii, Fisch. & Mey.). Bulb
ovoid, 1 in. thick, with a neck 2-3 in. below the basal
tuft of Ivs. : stem about 1 ft. long: Ivs. about 4,

persistent, and a few smaller ones above: fls. on long
unequal pedicels and often 1 or 2 fls. below; perianth
bright lilac according to Baker. Svria to Siberia. B.R.
30:66. F.S. 22:2270. R.H. 1880:310. J.H. III. 31:583.

Var. Tat^ricum, Herb. (I. Tatdricum., Hort.). Stems
more slender: Ivs. awl-shaped: fls. all in a terminal
umbel, smallertbanthetype. AltaiMts. G.C. II. 19:757.

Regel calls the collective species I. Tataricum, and de-
scribes 5 species of it.

IXdRA (a Malabar deity). JSubi&cece. Many species

(100 or more) of shrubs or small trees with opposite or
verticillate Ivs. and terminal or axillary corymbs of very
showy fls., inhabiting the tropical parts of Asia, Africa,

America, Australia and Pacific islands. The species arc

very diflicult to distinguish. The fls. are white, rose or
scarlet, on bracteate pedicels ; corolla very long- and

slender-tubed, the throat sometimes barbed, the limb 4-
or 5-lobed and wide-spreading; stamens 4 or 5, inserted
on the throat, the filaments short or none: ovary on a
fleshy disk, 2-loeuled, the style filiform and exserted, 2-

branched: ovules solitary. L. H. B.
Ixoras, which are handsome dwarf flowering shrubs,

belong to the tropics. The species, as well as their hy-
brids, all bear beautiful trusses of flowers of various
shades, from a creamy white to a rich crimson. They
require a stove temperature during most of the time,
although, after having finished their growth in the early
autumn, they could be placed for a time into a lower or
greenhouse temperature, in which they would more fully
ripen their young growth and set and develop their flower
buds. After this, when again placed in the warmhouse,
the plants will keep flowering until spring. Sandy leaf-
mold, with plenty of drainage, is best to cultivate them
in. They like plenty of heat and moisture, and care
should betakennot tooverpot them. The foliage should
be syringed often, as otherwise the mealy bug and other
insects will infest them. They do best in a sunny spot
in a greenhouse temperature, but should not fall below
60° while growing. They propagate freely from cuttings
of half-ripe wood, and they produce their best flowers
when the pots are filled with roots ; then a little feeding
with liquid manure will bring out the size and color of
the flowers to perfection. H. A. Siebrecht.
Many of the Latin names of Ixoras are of horticultural

forms. Of this class, the following are in the Amer,
trade: C7i^^so>ii, fls. brilliant salmon-orange. Cdlei, &s.
pure white: cross of /. coccinea and /. stricta,va,r. alba.
Conspicna, fls. yellow, becoming orange. Dixictna, fls.

deep orange, Frdseri, fls. scarlet in the tube, and bril-

liant salmon above. OrnCdaj salmon-orange. Princeps,
fls. whitish, becoming orange; said to have come from
Java. I^eghia, fls. shaded violet-salmon. Sanguinea,
fls. crimson, shaded with violet. Splhidida, crimson-
orange. I.H. 29:463. Wistii, fls. pale rose, becoming
brilliant; hybrid (Gn. 42:886. G.M. 36:35). Wllliamsii,
fls. reddish salmon. Other horticultural forms are:
Armenlaca

,
yellow; Decora, yellow; Illiistris, orange;

Inslgnis, rose; Filgrimi, OTa,iige-scarlet; Frofitsa, rose;
Specidsa, yellow; Sj^Undens, orange; Veniista, orange.

A. Fls. usually in shades of red (sometimes varying to

rose).

stricta, Roxbg. (I. coccinea, Hort. I. bldnda, Ker.
/. crocata, Lindh). Apparently the common species,
known in greenhouses as I. coccinea; glabrous shrub,
with sessile or suhsessile Ivs. which are obovate or obo-
vate oblong,and very slender-tubed fls. in dense corymbs,
the corolla lobes short and rounded. Moluccas and
China. B.M. 169 (as /. coccinea). B.R. 10:782. — Runs
into nearly pure white forms. /. striata of the importers
of Japanese plants is probably a misprint for stricta.

There are said to be yellowish fld. forms. Prince of
Orange is said to be a form of this species.

coccinea, Linn. (/. grandifldra, Br. /. Handhi'tca,
Roxbg. ) , Much like the last, but Ivs. oblong and corolla
lobes acute. E. Indies. B.R. 2:154; 6:513.

macrothyrsa, Tejsm. & Binn. {/. Diiffii, Moore).
Very large, glabrous: Ivs. a foot long, linear-oblong to
oblong-lanceolate : cluster very large, 8 in. across,
bearing very many deep red tinged crimson fls., with
lanceolate obtuse lobes about }^ in. long. E.Indies. B.
M. 6853.—Probably the finest of the genus.

AA. Fls. in sliades of yellow or orange.

Jav&nica, DC. Glabrous shrub with Ivs. 5-7 in. long,
ovate-oblong, acute or acuminate : corj^mb terminal,with
forking coral-red branches: fls. deep orange-red, the
lobes rounded. Java. B.M. 4586.

cong^sta, Roxb. (/. Griffithii, Hook,). Evergreen
tree in its native haunts, glabrous, except the cymes:
Ivs. very large (6-12 in. long), stalked, elliptic or elliptic-

oblong, acute or acuminate: cymes sessile or nearly so:
fls. orange-yellow, changing to reddish, the segments
rounded. Indies. B.M. 4325.

AAA. Flowers white.

parviSldra, Vahl. Evergreen tree, with suhsessile ob-
long or elliptic-obtuse Ivs. 3-6 in. long: cymes sessile:

fls. white, the tube only J3 in. long. India. I1 H. B.



JACAKANDA (Brazilian name). BignoniUcea. J.
ovalifolia perliaps ranks among the 100 best flowering
trees or shrubs for subtropical regions. The foliage is

as finely cut as a fern, sj^mmetrical and elegant. The
leaves are decussate, distant, each one with 16 or more
pairs of pinnse, each pinna having 14-24 pairs of leaf-

lets. The plant bears loose, pyramidal panicles, 8 in. high,
of 40-90 blue fls., each 2 in. long and IJ^ in. wide, which
have a long, bent, swelling tube and the 2 lobes of one
lip smaller than the 3 other lobes. Prom S. Fla. It is

one of the best of foliage plants for the S., valuable
alike for florists' decorations, conservatory, subtropical
bedding in the North, or for lawn specimens in Florida,
where, if cut back by frost, it rapidly recovers its beauty.
It reaches a height of 20 ft. or more. It is commonly
planted in parts of S. Calif., and attains a height of 50
ft. and more. This species is also cult, in Europe under
glass. Jacarandaisa genusof about 30 tropical American
species, mostly Brazilian: trees, with Ivs. opposite, 2-

pinnate, rarely 1-pinnate: Ifts. usually numerous, en-
tire or dentate: fls. showy blue or violet, panicled

;

corolla lobes rotund; perfect stamens 4, didynamous;
staminode about as long as the stamens, club-shaped at

the apes and often bearded at the top.

ovalifdlla, R. Br. (-/. mimosmfblia, D. Don). Lvs.
distant, spreading, oblong, villous: fls. more or less

horizontal. S. Amer. B.R. 8:631. B.M. 2327. E.H.
1897:132. E. N_ Beasoner and W M.

JACK BEAN. Refer to Canavalia.

JACK FBUIT, Artocarpus integrifolia,

JACK-IN-A-BOX. Sernandia.

JACK-IN-THE-PULPIT. See Ariswma.

JACOS.SA. All included in Senecio.

JACOBINIA (probably a personal name). AcanthA-
cew. A polymorphous genus of 30 or 40 tropical
American herbs or shrubs, including the genera Libonia,
Sericographis and Cyrtanthera. Plants cultivated for
their narrow-tubular red, orange or yellow fls.: lvs. op-
posite and entire: calyx deeply 5-parted, with linear or
awl-shaped segments; corolla more or less 2-lipped,
one lip 2-lobed and the other 3-lobed; stamens 2; stami-
nodia represented by two hairy elevations on the corolla
tube; pistil ripening into an oblong or ovate capsule,
the style filiform, the ovary surrounded by a disk.

Jacobinias, in common with other Acanthads, are
much confused as to species. A closely allied genus is

Justicia, which, among other characters, is distinguished
by having spurs or appendages at the base of the an-
ther lobes, whereas Jacobinia has no such appendages.
Other allied genera are Aphelandra, Dianthera, Ad-
hatoda, Thyrsacanthus, Eranthemum, Barleria, Daeda-
lacanthus.
Jacobinias are mostly subshrubs in their native places,

but they are usually treated as herbs under cultivation.

They are showy greenhouse or conservatory subjects.
When well grown they are attractive plants, but they
soon become weedy under neglect. They propagate very
readily from cuttings, after the manner of fuchsias,
and the most satisfactory plants are usually those which
are allowed to bloom but once. Blost of them thrive well
under conditions suited to begonias.

A. Fls. in a 77iore or less dense terminal panicle or
ihyrse : corolla long, more or less curved, sta-

mens fixed to the tniddle or near the top of co-

rolla tube. {Subgenus Cyrtanthera.)

magnifica, Benth. & Hook. (Cyrtanthera magnifica,
Nees. J'liSficla magnifica, Fohl). Strong forking herb
or subshrub, blooming when 1 or 2 ft. high, but becom-

ing several feet high if allowed to grow: stems 4-an-
gled : lvs. opposite, lanceolate to ovate-lanceolate to
oval-oblong, narrow or broad at base, attenuate to apes,
wavy-margined, veiny, downy, sometimes a foot long:
fls. rose-purple, ascending, arched at the top and the
lower lip recurving, borne in dense terminal spike-like
thyrses. Brazil. G.P. 5:317. Var. carnea {Justicia
cdrnea, Sook.) has flesh-colored fls. B.M. 3383. B.R.
17:1397. —A handsome old plant, of comparatively easy
culture in a conservatory temperature. Cuttings made
in Feb. or March should bloom early the following
winter. Young plants ai-e usually most satisfactory, the
old ones being kept over only for cutting stock. Give
rich soil, and plenty of water in the growing season.

PohliEkna, Benth. & Hook. {Cyrtanthera PohUdna,
Nees). Much like J. magnifica, but more robust and
leafy : lvs. ovate-acuminate and rounded or nearly or
quite cordate at the base, more glabrous, often purple-
tinged : fls. bright crimson : bracts short-acute, or in
one form obtuse. Brazil. — Voss considers J", magnifica,
var. carnea to be synonymous with J. PoJtliana,

Var. veliitina, Hort. («/". velutina and Justicia velii-

tina, Hort. Cyrtanthera Pohlifina, var velidina,
Nees). Dwarf: bracts obtuse : lvs. villous-pubescent
on both surfaces : fls- 2 in. long, rose-color. Brazil.

Gng. 7:212. A.F 14:998.-A worthy plant of compara-
tively recent introduction in this country. It is an es-
cellent pot subject and has been considerably adver-
tised recently as the "New Dwarf Justicia veliit ina ." A
profuse and continuous bloomer. Cultural remarks un-
der J. magnifica also apply to this.

AA. J^ls. in a dense terminal spike: corolla long and
curved : stamens fixed to the base of the tube.

{Subgenus Polysiachys.)

coccinea, Hiern. {Justicia coccinea, Aubl.). Erect
herb or subshrub, usually grown from cuttings each
year and treated as a pot subject: 2-5 ft. high: branches
terete: lvs. elliptic or ovate-lanceolate, entire, glabrous

1190, Jacobinia Penrhosiensis (X 34).

or nearly so : fls. crimson, in a dense terminal spike,

pubescent, the long upper lip more or less arched and
the lower one reflexed. Brazil. B.M. 4.S2. — Blooms in

summer. Said to be known sometimes as Aphelandra
cristata.

(841)
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AAA. I'ls. scattered or in loose more or less leafy pani-
cles : of medium length, straight or nearly so,

not deeply cleft. (Subgenus Libonia.)

pauciflora, Benth. & Hook. (Sericdgraphis paucHlbra,
Nees. Libdnia floribtlnda, C. Koch). A common con-
servatory plant, subshrubby, but usually treated as a

pot-plant, with terete, short-jointed, close pubescent
branches : Ivs. elliptic or elliptic-oblong, short and
rather small, entire, very short-stalked : tls. 1 in. long,

tubular, drooping or nearly horizontal, scarlet with
yellow at the end, the lips short. Brazil.—A most florif-

erous plant, almost as easy to grow as a fuchsia, and
to be handled in essentially the same way.

Fenrhosi^nsis (Libdnia Penrhosiinsis, Carr.). Pig.

1190. Much like the last, but Ivs. more pointed and fls.

larger and more showy. E.H. 1876:50. Gng. 2:131. -It
is a most excellent plant, and is taking the place of J.

pauciflora. It is hybrid of J. pauciflora and J. Ghies-
brechtiana. Another and very similar hybrid of the same
parentage is Sericobbnia ignea, Lindl. & Andr^. I.H.

22:198. J. Penrhosiensis is a winter bloomer, a little

earlier than tT. pauciflora. Cuttings struck in spring
make full blooming subjects by fall and early winter.
Tills and J", pauciflora are common conservatory plants.

Ghiesbreghtiana, Benth. & Hook. (Cyrtanthera
Ohiesbreghtiana,Decne. Seric6graphisGhiesbreghfi(>na,
Nees. Justicia GheisbreghtiAna, Lem. Apheldndra
Ghiesbreghticina, Hort.). Lvs. narrower (lance-ovate)

and longer, acuminate ; fls. in a terminal, very loose

panicle, tubular, scarlet, appearing at the same season
as those oi J. Penrhosiensis. Mex. F.S. 4:339. — Introd.

by Ghiesbreght; but when the plant was transferred to

the genus Jacobinia the name was misspelled GMes-
brechtiana.

J. X/indeni, Nichols. (.Justicia Lindeni, Houll.), is a Mexican
siibslirub, with lanee-ovate lvs., and a fascicled he.ad of orangn-
yellow fls. Does not appear to be in the Amer. trade, R.H.
1370:250, L. H. B.

JACOB'S LADDER. Polemonium cceruleum.

JACOB'S STAFF. Fouquieria splendens.

JACQITEM6NTIA (after Victor Jacquemont, a French
naturalist; died 1832). Convolvul&cem. About 50 spe-
cies of tropical and subtropical twining herbs, allied to

Ipomcea and Convolvulus, to which they are inferior for
garden culture. They are distinguished from Ipomoea
by having two stigmas instead of one; and from Con-
volvulus by having the stigmas ovate or oblong instead
of linear-filiform to subulate. /. violacea makes an at-

tractive greenhouse climber for summer and autumn
flowering, but is not as desirable for this purpose as
several species of Ipomoea. It is apt to become leggy
after a few years. Propagated readily by seeds or cut-

tings. For other botanical characters and cultural di-

rections, see Ipomcea.

vioIAcea, Choisy (Convdlvulus pentdnthtts, Jacq.).
Stem perennial, somewhat shrubby at base, twining 6-8

ft,, pubescent or nearly glabrous: lvs. cordate to ovate-
lanceolate, acuminate: peduncles slender, bearing 5-12

fls. in a loose cymose cluster: corolla about 1^ in. wide,
short-tunnelform, sharply 5-angled, rich violet-blue.

June-Sept. Trop. Amer., and as farnorth as Fla. B.M.
2151. B. 4:197. P.M. 6:219. In var. can^scens, Hort.
(tf. can^scevs, Benth.), the whole plant is covered with
short, brownish down. B.R. 33:27.

tamnifdlia, Griseb, Plant annual, usually low and
erect, at length twining if support is near, covered with
tawny yellow hairs : lvs. cordate, ovate, long-petioled

:

peduncles bearing many fls. in dense, involucrate clus-
ters: fls. less than }4 in. long, violet. Cult, and waste
ground, S. C. to Ark., and southward.

S. W. Fletcher.
JACftUfNIA (Nicholas Joseph de Jacquin, 1727-1817,

distinguished botanical painter and writer, who painted
many West Indian plants from nature). Myrsiniicece.
About 20 species of tropical American trees and shrubs,
one of which is called Bracelet Wood in the West Indies,
because the brown and yellow shiny seeds are made into
bracelets. It is a low tree, with evergreen lvs. some-

what like box but obovate, and racemes of small, white,
honey-scented fls. which in the North under glass would
be borne in winter. It seems to be cult, only in S. Pla.
and S. Calif, outdoors. Generic characters are lvs.

rigid, mar.gined, entire: fls. white or orange, borne in
racemes, umbels or singly ; corolla 5-fid, wheel- to sal-

ver-shaped, crowned at the throat and between the lobes
with 5 roundish appendages (staminodia) : berry
leathery, several-seeded. In the allied genus Theo-
phrasta the corolla is cylidrical, shortly 5-lobed, the ap-
pendages are fastened at the base of the corolla instead
of the throat, and the berry is many-seeded.

armill^ris, Linn. Lvs. cuneate-spatulate or obovate,
blunt, revolute at the margin, usually whorled, 4 in.

long, IK in. wide: berry J-i in. thick. W. Indies.

JAMBOLAN. Eugenia Jambolana.

JAMBOS. See Eugenia Janibos.

JAMSSIA (after its discoverer. Dr. Edwin James,
1797-1861, botanical explorer of the Rocky Mountains).
Sjn., Edwinia. Sa^ifragdcem. Low, hardy shrub of up-
right habit, with deciduous, opposite, petioled, serrate
lvs,, and white fls. in terminal, short panicles. Hand-
some shrub for borders of shrubberies or rocky slopes
in sunny situations, thriving in any well drained garden
soil, best in a peaty and sandy one. Prop, by seeds or
by cuttings of ripened wood. One species in the Rocky
Mountains from Utah to New Mex. Lvs. without stip-

ules : calyx lobes and petals 5: stamens 10: styles usu-
ally 3: fr. a 3-celled, many-seeded, dehiscent capsule.

Americana, Torr. & Gr. Shrub, to 4 ft. : lvs.J)roadly
ovate to oblong-ovate, acute, serrate, dentate, pubescent
or almost glabrous above, whitish tomentose beneath,
j!;-2 in. long: fls. about % in. across, white, sometimes
pinkish outside. June. B.M. 6142. J. H. III. 32:37.
Gn. 32, p. 522, and 33, p. 60G. Alfred Rehdee.

JAMESTOWN WEED is Datura Stramonium.

JAMEOSADE. See Eugenia Jambos.

JARBAH. Eucalyptus marginata.

JASIONE (ancient name of no application to this
plant). Oampamtldcece. This includes the Shepherd's
Scabious, a hardy herbaceous perennial plant of com-
pact habit, about a foot high, and bearing globose heads
2 inches in diameter, composed of very many light blue
flowers. It is of easy culture in any garden soil, grows
either in full sunlight or partial shade, and is equally
adapted for borders, edgings, or the rockery. The
Common annual Scabious belongs to the teasel famil}',

and has 4 stamens, while the Shepherd's Scabious has
5 stamens. Jasione has about 12 species, mostly Euro-
pean, and is easily distinguished from its allies by the
fls. being borne in a head with an involucre, the corolla
cut into 5 awl-shaped strips, and the anthers somewhat
united at their bases. They differ widely in duration
and habit. Prop, by division and seed.

per^nnis, Lara. Shepherd's Scabious. Sheep
Scabious. Sheep's-bit. Stem erect, sparingly if at
all branched : root-lvs. obovate, in the non-floriferous
plants forming a tufted rosette ; stem-lvs. oblong-linear,
entire: peduncles long, leafless: bracts ovate, serrate-
dentate. July, Aug. B.R. 6:505. B.M. 2198.

J. B. Keller and W. M.
JASMINITM (Arabic name). Oledcem. Jasmine.

Jessamine. Climbing or erect shrubs, of more than 100
species in warm regions of the Old World. Fls. fra-

grant; corolla yellow or white (sometimes reddish out-
side), salver-shaped, the 4-9 lobes convolute in the bud,
much exceeding the calyx; stamens 2, included in the
corolla tube: ovary 2-loculed, with a single erect ovule
in each locule, becoming in ifr. a twin berry: lvs. pin-
nate, but sometimes reduced to 1 1ft. (petiole jointed).
Jasmines are of diverse horticultural groups. Some of
them are hardy in the middle and southern states,

whereas others are winter-flowering warmhouse plants.
Most of them are known as coolhouse or tempei-ate-
house shrubs, of half-climbing habit. They are all of
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easy culture. They propagate readily by cuttings of
nearly mature -wood and by layers. Often the tls.

are very fragrant. The species are usually called Jas-
mines, and the word Jessamiue is commonly restricted
to J, officinale, which is the Jessamine of poetry. Some
of them (particularly J. grandifloruni) are grown for
perfume-making. The Cape Jessamine is Gardenia. Yel-
low or Carolina Jessamine is Gelsemium.

aiane, 7.

anastomosans, 5.

Azoricum, 9.

flavum, 10.

gracile, 6.

gracilllmum, 4.

grandiflonim, 8.

hirsutum, 3.

humile, 10.

INDEX.

luciduvi, 6.

multiflorimi, 3.

nudiflorum, 12.

odor.itissimum, 11.

officin.ile, 7.

poetlcum, 7.

pubeseens, 3.

Recvesii, 10.

revolutum, 10.

Sambae, 1.

Sieboldianutn, 12.

simplieifoliiim, 6.

trtfoUatum, 1.

trinerve, 5.

triumphans, 10.

undulatum, 2.

A. Lvs. reduced to one Ift.: fls. white.

B. Calyx ptibescent or Jiairy.

1. S&mhac, Soland. Arabian Jasmine. Climbing,
the angular brauchlets pubescent: Ivs. opposite or ter-
nate (the ternate-lvd. specimens giving rise to the name
trifoliatum) , firm in texture, shining, nearly or quite
glabrous, the petiole short and abruptly curved upwards,
elliptic-ovate or broad-ovate, either prominently acute
or completely rounded on the end, entire, prominently
veined: clusters 3-12-fld. : calyx lobes linear and promi-
nent, hirsute on the edges (sometimes almost glabrous)

:

corolla tube 3^ in. long ; lobes oblong or orbicular.
India.—Much cult, in the tropics. Fls. white, but turn-
ing purple as they die. B.R.I:!. A full double but-
ton-fld.' group is in cult., one form of which is the Grand
Duke of Tuscany (or Grand Duke). The double form is

shown in B.M. 1785. This double form sometimes passes
as J. trifoliatnvi. J. Samhac is a perpetual bloomer,
particularly in frostless countries, where it can stand
in the open.

2. undulatum, Ker. Climbing, with hairy branches,
slender : Ivs. opposite, short-petioled, rather small
(about 2 in. long), ovate-lanceolate and acuminate, some-
what pubescent beneath, somewhat undulate: fls. 6-10,
in terminal cymes, white, long-tubed ; calyx teeth short

;

corolla tube % in. long, and slender; lobes half or less
as long, acute. India. B.R. 6:436. — Lvs. sometimes ter-

nate. Little known in cult, in this country.

3. pub^scens, Willd. (J. hirsutum, Willd. J. multi-
fldrtim, Andr. ). Climbing, rusty-hairy: lvs. very short-
petioled, rather thick, ovate-acute: calyx teeth usually
% in. long (nearly or quite twice as long as in J", undu-
lattim), with spreading yellow hairs: fls. white, much
like those of e/". undulatum, the lobes broad, often half-
double. India. B.M. 1991. B.R. 1:15. -Will stand some
frost.

4. gracillimum.Hook.f. Climbing or scrambling, soft
pubescent or hairy; lvs. very short-petioled, ovate-lan-
ceolate, acuminate, the base cordate or truncate, bright
green above and pubescent beneath, 13^ in. or less long:
fls. white, in very large, dense hanging heads, an inch
or more across, fragrant; calyx teeth long and awl-like,
half as long as the slender corolla tube; corolla lobes
many (usually about 9), acute. N.Borneo. G.C.II.15:9.
B.M. 6559. — Long, lithe branches spring from near the
ground and bear heavy clusters at their ends. Handsome
winter bloomer. Nearly hardy in eastern N. Car.

BB. Calyx glabrous.

5. trin6rve, Vahl. Tall-climbing, with terete glabrous
branches: lvs. short-stalked, ample, ovate-oblong and
acuminate, strongly 3-nerved from the base: fls. white,
in small clusters; calyx teeth narrow but much shorter
than the long corolla tube; corolla lobes only half as
long as the tube, acute. India. B.R. 11:918. — Perhaps
only a form of J. anastomosans, Wall.

6. simpliciidlium, Forst. {J. liicidum. Banks).
Climtoer, or sometimes a tree in its native place, gla-
brous or pubescent: lvs. mostly short-stalked, shining,
varying from oblong-elliptic to ovate-lanceolate to cor-
date-ovate, acute or obtuse, usually less than 3 in. long:
fls. white, in terminal forking, many-fld. clusters; caly.x

teeth short and sometimes scarcely any; corolla tube

K-K in. long, the acute lobes somewhat shorter. Au-
stral. B.M. 980. B.R. 8:606 (as J. gracile, Andr.).-
Summer bloomer.

AA. Lvs. of S or more Ifts.

B. Flowers white.

7. officinale, Linn. (J. poHicum, Hort. }. Jessamine.
Long, slender grower requiring support, but scarcely
self-climbing, glabrous or very nearly so: lvs. opposite,
odd-pinnate, the lateral Ifts. 2-3 pairs and rhomboid-ob-
long-acute, the terminal one longer: fls. 2-10 in termi-
nal more or less leafy clusters; calyx teeth linear,
%-% in. long, or sometimes as long as the rather short
corolla tube; corolla lobes oblong, more or less involute
on the margins. Persia, India. B.M. 31. R.H. 1878, p.
428. —Long cultivated. The glossy foliage and fragrant
white summer-blooming fls. render the plant very at-
tractive in the S., where it is hardy. With protection it

will stand as far N. as Phila. Var. afflne, Nichols. (J.
aff'ine, Hort.), is a form with larger fls. R.H. 1878, p.
428.

8. grandifldrum, Linn. Catalonian, Italian, Royal
or Spanish Jasmine. Nearly erect-growing, the branches
drooping and angular, glabrous or very nearly so: lvs.
opposite, the rachis flattened or winged, the Ifts. 2-3
pairs, elliptic or round-elliptic, mostly ending in a very
small point or cusp: calyx teeth Jl in. long or rarely
half as long as the corolla tube; corolla star-shaped,
larger than in J. officinale. India. B.R. 2-:91. — Prob-
ably the best white-flowered species. Summer and fall,

or nearly perpetual in warm countries. Much grown in
Eu. for perfumery. Stands 10°- 12° of frost.

9. Azdricum, Linn. Climbing, glabrous or nearly so,
the branches terete: lvs. evergreen, opposite, the Ifts.

3, ovate-acuminate, the 2 side ones often smaller: calyx
teeth very small; oblong corolla lobes about as long as
the tube. Canary Isl. B.M. 1889.-A good white-fld.
temperate-house species blooming in summer and winter.

1191. Jasminum humile (X M).

BB. Flowers yellow.

10. htimile, Linn. (J. reivlutuni, Sims. J. fldvum,
Sieb. J. triumphans, Hort.). Italian Yellow Jas-
mine. Fig. 1191. A diffuse shrub, in the open ground
in the S. reaching 20 ft. and requiring support, but in

glasshouses usually grown as a pot bush: branches gla-

brous, angled: lvs. alternate, odd-pinnate (rarely re-

duced to 1 1ft.), the lateral Ifts. 1-3 pairs, all Ifts. thick-

ish and acuminate, and more or less revolute on the edges,
varying from oblong to oblong-lanceolate to oblong-ro-
tund: fls. brightyellow,inopen clusters; calyx teethvery
short; corolla tube %-l in. long, usually considerably
exceeding the mostlv obtuse and reflexing lobes. Trop.
Asia. B.M. 1731. B.R. 3:178; 5:350. L.B.C. 10:906.-
The commonest Jasmine in American glasshouses, usu-
ally known as J. revolututn. It is hardy in the open as

farnorth as Maryland. Lvs. thick and evergreen. Needs
a cool house if grown under glass. Summer and fall

bloomer. J. Beeresii, Hort., may belong to this species.

11. odoratissimum, Linn. Much like the last, but more
erect and less leafy when in flower: lvs. alternate, the
leaflets 3 or 5, shining, oval or broad-oval and obtuse:
fls. yellow, in a terminal cluster; calyx teeth very short;

corolla lobes oblong-obtuse, mostly shorter thanthe tube.
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Summer. Madeira. B.M. 285.— It is an erect, g^Iabrous

.shrub with straight, stifE, terete or faintly angular
branches.

12. nudiSlorum, Lindl. (J. Sieholdiclnnw, Blume).
Twiggy, nearly erect shrub with 4-angled glabrous stiff!

branchlets: Ivs. opposite, small, with 3 little ovate cili-

ate Ifts., the entire foliage falling in autumn or when
the growth is completed: lis. solitary, in early spring (or

winter), from long, scaly buds, subtended by several or
many small leaf-like bracts, yellow; calyx lobes leafy
and spreading or reflexed, shorter than the corolla tube;
corolla segments obovate, often wavy. China. B.R.
32:48. B.M. 4649. R.H. 1852:201. G.C. III. 11 :181.-A
most interesting plant, reminding one of Porsythia when
in bloom. Hardy south of Washington, and blooming
nearly all winter. With protection, it will stand as far
north as Hudson river valley, and bloom very early in

spring. In northern glasshouses, used mostly as a late

winter and early spring bloomer. Strong-growing speci-

mens need support.

J. angulftrc.Yiihl. Fls. very long-tubed, white: Ivs. opposite"
ternate. S. At'r. B.M. 6865.—/. calcdreum, Muell. (J. Novre
Zeiandieum, Bosse), is a spring- aud summer-blooming Aus-
tralian species with white fls. and simple, opposite, thick, 3- or
5-nerved Ivs.— J", didymum, Forst. Climber: fls. small, white,
in narrow a.Killary cymes which exceed the Ivs.: Ivs. opposite,
tern.ate; Ifts. often retuse. Austral. B.M. 6349.— J", fruticans,
Linn. Bushy: branches angular: Ivs. alternate, small, ternate,
tlie Ifts. obovate: fls. yellow. Mediterr.inean region. B.M. 461.—J. polydnthum, Franeh., a recent Chinese species in the way
of J. grandifloiiim, may be expected to appe.ar in cult. Fls.
white inside, reddish outside, long-tubed: Ivs. opposite, with
about 5 long-;icuminate Ifts. R.H. 1891, p. 270.—J. puhigerwrn,
Don. Much like J. humile, but fls. smaller and plant villous.
Io<l''>- L. H. B.

JATROPHA (Greek, referring to .ts medicinal use).
Hupliorbidceie. This includes the French Physic Nut, J.
Citreas, which is grown commercially in the Cape Verde
Islands for the seeds, which yield a purgative oil re-

sembling castor oil. It is also grown for ornament in

S. Fla. and S. Calif. About 68 species of tropical herbs
or tall shrubs : Ivs. alternate, petiolate, usually palmately
lobed: fls. at the tips of branches in forking cymose
panicles, moncecious; calyx 5-parted; corolla twisted;
stamens 10 or fewer; column surrounded by 5 glands;
capsule 2-3-seeded.

multiSida, Linn. Shrubby, 5-10 ft. high; Ivs. long-
petioled, 7-9-parted, glabrous, not glandular; segments
pinnatifid; stipules many-parted, the divisions bristly;
cj^mes umbel-like; petals distinct, 3 times as long as the
calyx; stamens 8-10. Tropics; naturalized in Jamaica
and common there.— Cult, at Santa Barbara, by Pran-
ceschi, "who says its curiously divided leaves and scarlet
flowers are very ornamental, and adds that it is called
"Coral Bush."

Ciircas, Linn. French Physic Nut. Subshrub, 6-12
ft. high ; Ivs. subcordate-roundish , angular or obsoletely
3-5-lobed, glabrous ; stipules deciduous ; corolla 5-

parted, villous inside, twMce as long as the calyx; sta-

mens 10-15. Tropics.—A weed at St. Vincent. Reasoner
says it grows 20 ft. high.

goss^pifolia, Linn. Subshrub, a few feet high; Ivs.

long-petioled, 5-parted, with prominent gland-tipped
hairs on the margin, petioles and many-parted stipules,

those on the petioles branched ; petals distinct, dark
purple; stamens 8-10. Tropics. L. B.C. 2:117. B.R.
9:746.— Long cultivated for ornament. Has been re-

cently advocated as a specific for leprosy.

J. stimzilbsa, Michx.,the Spurge Nettle, is a common weed
in the South. J . B. S. NoKTON.

JEFFERSdNIA (after Thomas Jefferson, third presi-
dent of the U. S.). BerberidAcece. A genus of 2 species,
one of which is a native hardy herbaceous perennial
plant, growing about 8 in. high, with characteristic foli-

age and a naked scape, bearing a solitary white (some-
times reddish ) flower in May. Distinguished from the
group of cultivated allies mentioned under Epimedium
by the following characters: Ivs. 2-parted; sepals 4;
petals8,largerthanthesepals,andflat; stamensS: ovules
in an indefinite number of series along the venter. The
capsule is half-circnmscissile near the top, making, with
the scape, an object resembling a pipe. Mn. 5, p. 220.

Tainkta., Bart. (J. diplnjlla, Pers.). Fig. 1192. Becom-
ing 16-18 in. high in fruit; Ivs. glaucous beneath, 3-6 in.
long, 2-4 in.wide; fls.

about 1 in. across.
Woods, E. Pa. to Va.
and Tenn. B.B.2:92.

JERUSALEM AR-
TICHOKE. See Ar-
tichoke, Jerusalem.
J. Cherry. Solantim
P.^eiido-capsicum. J,

Cross. Lychnis Clial-
cedonica. J. Oak.
Chenopodium Bo-
try s. J. Sage. Plilo-

VI is frtiticosa. J.

Thorn. Parltinsonia
aculeata

.

JESSAMINE is Jasminum offici-

nale. Cape Jessamine is Gardenia
jasminoidns. Malayan Jessamine is

Mhyncospermnm jasminoides.

JEWEL WEED. Impatiens aurea
and biflora.

JIMPSON or
Consult Datura.

JIMSON WEED.

JOB'S TEARS. Coix.

JOE-PYE WEED. Dupatorium
purpareum.

JOHNNY APPLESEED. See Appleseed, Johnny.

JOHNSON GRASS. Andropogon Halepensis.

JONQUIL. See Narcissus.

JOVE'S FRUIT. Benzoin melissifoVmm.

3VBE.K (after Juba, king of Numidia). PalmAcece.
This includes the Wine Palm of Chile, J. spectabilis,

which in this country is cult, outdoors in S. Calif, and
in the North under glass. "It is one of the hardiest
palms," saj's Franceschi, "and can endure drought and
many degrees of cold. If liberally treated, it makes a
large tree in a few years." A full-sized trunk yields
about 90 gallons of sugary sap, which is boiled by the
Chileans and called palm honey. There is some danger
of the species being exterminated in Chile. The fruits

look like diminutive cocoanuts, and are called Coquitos,
or by the trade "Monkey's Cocoanuts." In Europe, it is

cult, under glass, and also used for subtropical bedding.
Jubcea spectabilis is a handsome and satisfactory

palm for the cool palm house, where it would be treated
in common with such plants as Chama'rops kamilis,
the Sabals and Euterpe montana, which may be gi'own
well in a night temperature of 50°, providing the plants
are properly established. In general appearance, J.
spectabilis reminds one of some kinds of Phoenix, and,
like them, does not show the true character of its foli-

age in a very small state, the seedling Jubrea producing
several simple Ivs. before developing foliage of the pin-
nate type. In Jubsea, however, the lower pinnje do not
revert to spines, as is usually the case with Phoenix,
and the pinupeare also arranged irregularly on the mid-
rib, thus giving the fronds a feathery effect. The cul-

ture of Jubsea is by no means difficult, propagation be-
ing effected by means of imported seeds, which usually
give a fair percentage of germination, providing they
are started in a warmhouse and kept moist. The seed-
lings should be potted as soon as the second leaf ap-
pears, and kept in a warmhouse until they are large
enough for a 4-inch pot, and from this time forward
cooler treatment will give the best results, always re-

membering the fact that while many palms (and Juba?a
among the number), will bear much neglect, yet the
best results are only to be had by giving plenty of nour-
ishment.
Jubsea has 2 species of tall, unarmed S. American

palms; caudex thick, covered with the bases of the
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sheaths: Ivs. terminal, pinnatisect; segments spread-
ing, linear-lanceolate, rigid ; margins recurved ; rachis
laterally compressed, convex on the back, acute beneath

;

sheath short, open. Allied genera in cult, are Attalea,
Cocos, Masimiliana and Scheelea, which are distin-

guished chiefly by the staminate flls. In Jub^a the
petals are lanceolate: stamens numerous, included, the
anther cells connate: fr. 1-seeded. In Attalea the petals
are lanceolate : stamens 10-21, included, anther cells con-
nate: fr. 2-6-seeded. For distinctions from other genera
consult, also, Oocos, Maximiliana and Scheelea.

spectibilis, HBK. Height 40-60 ft.: Ivs. 6-12 ft.

long. G.C.II. 18:401; 111.18:516. Gn.5,p.413. V. 8:340.
— The southernmost American palm.

W. H. Taplin and W. M.
JUDAS TKEE. Cercis.

JUGLANS (ancient Latin name from Jovts c/lans, nut
of Jupiter). Juglandctcece. Wa-lt^vt. Butternut. Or-
namental and fruit-bearing trees, rarely shrubs, with
deciduous, alternate, odd-pinnate Ivs., and with incon-
spicuous greenish fls., appearing with the Ivs., the
staminate in pendulous slender catkins, the pistillate in
few- to many-lid. racemes: the fr. a large drupe, con-
taining an edible nut. Most of the species are hardy,
and are very valuable park trees, with a massive,
straight trunk, and a light and airy broad top, the best
being probably t/. nigra, one of the noblest trees of the
American forest. J .regia, J. CnhVornica and the Mexi-

i7". cinerea has some medicinal properties. The nuts of
all species are edible, and are an article of commercial
importance, especially those of the European Walnut,
which are the best. This species is extensively grown

1193. Leaf of Juglans nigra (XK).

can species are tender in the North. Though many
fungi and insects prey on the Walnut, none of them do
very serious damage, the worst being, perhaps, the hick-
ory-borer. The wood of the Walnut, which is easily
worked and susceptible of receiving a beautiful polish,
is much used for cabinet-making and the interior finish
of houses, especially that otJ. nigra and rff//a, which
is heavy, strong and durable, and of dark brown color,
while thatof t/. cJHereaand Sieboldianais light and soft.

The husks of the nuts are sometimes used for dyeing
yellow, and the bark for tanning leather. The husk of

1194. Pistillate flowers of Juglans cinerea.

Natural .size.

in the warmer parts of Europe, in California and in the
east from Pennsylvania to Georgia. The nuts of the
native species are also sold on the market, but mostly
gathered in the woods, though a number of improved
varieties are in cultivation. J. SielioIdianasin<iJ cordi-

formiSfWith nuts superior to those of the native species,

will probably become valuable nut trees where J. regia
is too teuder; the nuts of both are much valued in
Japan. The Walnut grows best in moderately moist,
rich soil, but J", cinerea is more moisture-loving and
J. regia prefers well-drained hillsides. They are not
easily transplanted when older, and therefore the nuts
are often planted where the trees are to stand, but they
may be safely transplanted when 2 or 3 years old, or
even later when they have been transplanted in the
nursery. Prop, by seeds, which should be stratified and
not allowed to become dry. A light, sandy soil is to be
preferred, as the young plants produce more fibrous

roots, while in stiff soil they are liable to make a long
taproot. The young seedlings are transplanted when
about 2 years old; sometimes the taproot is cut by a
long knife. Varieties are often grafted on potted stock
in the greenhouse in early spring orare budded in sum-
mer, either shield- or flute-budding being employed;
even top-grafting of old trees is sometimes practiced.

About 10 species in N. Amer., south to Mex. and from
S. E.Europe to E.Asia. Trees, rarely large shrubs: the
stout brancnes with laminate
pith : Ivs.without stipules,

of aromatic fragrance when
bruised: staminate fls. with
a 2-5-lobed perianth and
6-30 stamens, in slender cat-

kins
;
pistillate fls. in few-

to many-fld. racemes : ovary
inferior, 1-celled, with 4

calyx lobes and Included in
a 3-lobed involucre : fr. a

large drupe with a thick, in-

dehiscent husk; nut2-br4-
celled at the base, indehis-
cent or separating at last

into 2 valves. For culture
and further information, see

U. S. Dept. of Agric, Nut
Culture in the U. S., quoted
below as U. S. N. C; see, 1195. Juglans Mandschurica,
a\so, Walmit. Natural size.

A. Fr. gJahrous or finely pzthescenf: nut 4-ceUed at

the hase.

B. Z/ffs. 5-13, aJviost entire.

rfegia, Linn. Persian or English Walnut. Round-
headed tree, to 70 ft. : Ivs. oblong or oblong-ovate, acute
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1196. Juelans Sieboldiana (Xl-5).

or acuminate, almost glabrous, bright green, 2-5 in. long:

fr. almost globular, green; nut usually oral, reticulate

and rather smooth, rather thin-shelled. S. E. Europe,
HimaL, China. U. S. N. C, pi. 6. Many vars. are culti-

vated as fruit trees, for which seeWabnit. Of the orna-
mental vars. the most distinct and decorative is var.

lacini&ta, Loud. (var. fUicifbJia, Hart. , var. asplenifdlla,

Hort.),with narrow, piunately cut Ifts.; very effective

as a single specimen on the lawn ; remains usually
shrubby. Var. monophylla, Hort. , has the Ivs. simple or
3-foliolate. Var. pendula,Hort., has pendulous branches.
Var. prseparturiens, Hort., is a shrubby var., producing
rather small, thin-shelled nuts on very young plants.

Var. Bartheriana, Hort. (var. elongilta, Hort.). Nut
elongated, narrow-oblong. E.H. 1859, p. 147; 1861, p. 427.

Gn. 50:478.

1197. Juglans Sieboldiana fruits.

With and without the liusk. Natur.al size.

BB. Ijtts, 13-Z5, serrate.

Califdmica, Wats. Round-headed tree, occasionally to
60 ft., with puberulous branchlets: Ifts. ovate-oblong to
oblong-lanceolate, acute or acuminate, almost glabrous
or puberulous when young, 2-4 in. long: stamens 30-40:
ovary almost glabrous or puberulous: fr. globose, %-l%
in. across ; nut obscurely sulcate, rather thin-shelled.
Calif. S. S. 7:337. Gn. 49, p. 278. -A graceful, orna-
mental tree, also used as stock for grafting in Calif.
The nut is of good quality but rather small.

rupSstris, Engelm. Shrub or small tree, rarely to 50
ft.: branchlets pubescent when young: Ifts. ovate-lan-
ceolate to lanceolate, acuminate, puberulous or pubes-
cent when young, 2-5 in. long: stamens about 20: ovary
pubescent or tomentose : fr. globular, rarely ovoid,
often pointed, usually pubescent, %-l/i in. across; nut
deeply sulcate, with longitudinal grooves, thick-shelled,
with small kernel. Colo, to Tex. and northern Mex.
S.S. 7:335.—The typical form has narrower, more gla-
brous Ivs. and smaller frs., while
var. major, Terr., the western form,
is of more vigorous growth, has
broader, more coarsely serrate and
more pubescent Ivs. and larger,
less thick-walled nuts. S.S. 7:336.
Probably tT". longirostris, Carr. (E.
H. 1878, p. 53), belongs here.

nigra, Linn. Black Walnut.
Fig. 1193. Lofty tree, to 150 ft.,

with rough brown bark and pu-
bescent branchlets : Ifts. oblong-
lanceolate, acuminate, appressed-
serrate, glabrous and somewhat
shining above at length, pubescent
beneath, 3-5 in. long : fr. usually
1-3 on a short stalk, lJ^-3 in.

across, with papillose surface; nut
thick-shelled, globular or some-
what depressed, deeply furrowed.
Mass. to Pla., west to Minn, and
Tex. S. S. 7: 333-334. Ejn. 211.

G.C. II. 11:373; 26:617. U.S.N.C.
7, pp. 1-3. Gn. 27, pp. 269, 270.

AA. Fr. coated with viscid hairs :

nut 2-ceUed at tJie base: Ifts-

with stellate and glandular
pubescence beneath, serrate.

cinSrea, Linn. Butternut.
White Walnut. Fig. 1194. Large
tree, occasionally to 100 ft., with
gray bark : Ifts. 11-19, oblong-
lanceolate, acuminate, appressed-
serrate, usually pubescent on both
sides, more densely below, 3-5 in.

long: fr. in short racemes, 2-5, ob-
long, pointed, 3-5 in. long; nut ob-
long, with 4 more and 4 less promi-
inent irregular ribs and many
broken sharp ridges between. New
Brunswick to Ga., west to Dak. and
Ark. S. S. 7:331-332. Em. 207.

U.S.N.C. 7, p. 4.

Maudshirica, Maxim. Fig. 1195.

Broad-headed tree, to 60 ft.: Ifts.

oblong, acute, obtusely serrate, at length almost gla-

rous above, pubescent beneath, rarely almost glabrous
at length, 3-8 in. long: fr. in short racemes, globular-
ovate to oblong; nut similar to that of the former, but
less sharply ridged. Mandshuria, Amurland. G.C. III.

4:384. B.H. 1861, p. 429 (as J", reyfa oc^of/ojifi)- Gn. 50,

p. 478 (by error as J. regia cordaia). U.S.N.C. 7, p. 5.

Sieboldi&na, Maxim. (J. ailantifblia, Carr.). Pigs.
1196-8. Broad-headed tree, to 50 ft. : Ifts. 11-17, oval to

oval-oblong, short-acuminate, densely serrate, glabrous
above, pubescent beneath, 3-6 in. long: frs. in long ra-

cemes, sometimes twenty, globose to ovate-oblong;
nut more or less globose, with thick, wing-like sutures
and pointed apex, the surface r.ather smooth, slightly
rugose and pitted, l-l},i in. lone:, rather thick-shelled.
Japan. Gn. 47, p. 442. A. G. 11:701; 12:179. E.H. 1878,

pp. 414-415. U.S.N.C. 7, p. 7.

m^\

1198. Winter twig of
Juglans Sieboldiana.

Natural size.
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cordiSdrmis, Maxim. Fig. 1199. In tiabit and foliage

very near to the preceding, but Ivs. less pubescent, and
nut very dilferent, heart-sbaped, much flattened, sharply
2-edged and with a shallow longitudinal groove in the
middle of the flat sides, smooth and rather thin-shelled.

Japan. U.S.N.C. 7, p. 6.

1199. Juglans cordiformis. Natural size.

intermedia, Carr. (J. n\gra x regia). Hybrid of gar-

den origin of which two forms have been described.
Var. pyrif6rmis, Carr., with a fr. more resembling that

of J. regia. R.H. 1863, p. 30. Var. Vilmorinitaa, Carr.,

with afr. more like that ot J. nigra. G.P. 4:52-53.

Probably also J. regia gibbosa,C&TT., with a large, thick-

shelled, deeply rugose nut, belongs here. R.H. 1861, p.

428. Gn. 50, p. 478. Another not uncommon hybrid is J.

quadrangul^ta, Carr. (J. cinerea x regia. J. aJata,

Hort.), of which large trees are known as well in this

country as in Europe. G. P. 7:435. R.H. 1870, p. 494.

Hybrids between J". Californica and J. regia and be-

tween J^. Californica and J. nigra have been raised by
Luther Burbank, and a hybrid of J. cinerea and nigra
has been reported from Germany as J. cinerea-nigra,

Wender. Alfked Rehdee.

JUJUBE. Zizyphus Jujuia.

JUNCUS (classical name, "to join"). Jnncitceee.

Rushes. Grass-like plants growing in wet or rarely in

dry places, and sending up from the rootstock numer-
ous cylindrical, strict, commonly unbranched stems,
which bear a terminal cyme of greenish flowers: Ivs.

grass-like, terete or flat : perianth of 6 rigid, chaffy
parts: stamens short, either 3 or 6: capsule 3-celled or
rarely 1-celled, nianj'-seeded. Rushes differ from the
true grasses and sedges in having a true perianth and a
many-seeded pod. The genus includes a host of species
distributed throughout the temperate regions, but only
the following are in the American trade, and are used
for planting in bogs and around aquatic gardens. Rushes
are sold by dealers in native and aquatic plants. The.
kind used in making mats in Japan is procurable from
dealers in Japanese plants.

effiisus, Linn. (J. communis, Hort.). Common Rush.
Pig. 1200. Stem soft, 1-4 ft. high, not leaf-bearing:
cyme diffuse, 1-2 in. long, appearing lateral : sepals
acute, equaling the short, refuse and pointless greenish
brown capsule: stamens 3: seeds small, not tailed.

North temperate zone. Used also for weaving into mats,
etc. Var. cong6stua. Hort. Cyme dense and capitate.
Var. vittitus, Buch. {,7. effu.ms, var. aureo-striiltus,

Hort. J. conglomercltus variegMus, Hort.). Foliage
striped with yellow. Var. spiralis, Hort. A curious
form with stems spirally twisted like a corkscrew.

conglomerS,tus, Linn. Very similar to the above:
cymes congested and capitate, appearing lateral: cap-
sule obovoid, obtuse or refuse, apiculate. North temp,
regions. Differs mainly in the apiculate capsule. Prob-
ably much of th# trade material named this to be re-

ferred to congested forms of J. etfustis.

.7. zebrlnus, Hort. = Scirpus Tabern^montanus. var. zebrr-
""s. K. M. WtEGAND.

JUNEBEERY. AmelancMer.

JUNiPEKUS (ancient Latin name). Coniferce. Juni-
per. Ornamental evergreen trees and shrubs with oppo-
site or whorled, needle-shaped or scale-like Ivs. often
on the same tree, and with inconspicuous small fls.: fr.

54

a berry-like small cone, usually globose. Many of the
species are hardy North, as J . Virginiana, conimiiniSj
rigida, iSabina, Gkinensis, Pseiido-sabina, sj^hterica,

Davnrica, recurva var. squamala ; others are half-
hardy, as (7. Oxycedrus, macrocarpa, ree^trva, excelsa^
occidentalism while some, as J. procera, Bermudiana^

thurifera and the Mexican species, can only
be grown South. All are valuable ornamen-
tal plants, and the erect-growing species,
mostly of pyramidal or columnar habit, are
decorative as single specimens on the lawn or
if planted in groups. Some varieties form a,

very narrow column, and are valuable for
formal gardens ; the columnar form of J.
S'irginiana is a good substitute in the North
for the classical cypress. The low Junipers,
as J. communis var. nana, Sabina, and re-
curva var. squamata, are well adapted for
covering rocky slopes or sandy banks. The
close-grained, fragrant wood is much used for
the interior finish of houses and in the manu-
facture of small articles, also for posts, since

it is very durable in the soil; that of J . Virginiana and
Sermitdiana is in great demand for pencil-making. The
fruits and also the young branchlets of some species
contain an aromatic oil used in medicine. The fruit of
</. drupacea is edible. The Junipers thrive best in sandy
and loamy, moderately moist soil, but grow well even
in rather dry, rocky and gravelly ground. They prefer
sunny, open situations. They are well adapted for
hedges and for planting as shelter or wind-breaks

;

also for seaside planting. Prop, by seeds, which ger-

1200. Common Rush, Juncus effusus.

T!ie flower-ftluster, a, is natural size. The single
flower, 6, is enlarged.

njinate usually the second and sometimes the third
year, or by cuttings of nearly ripened wood in fall un-
der glass, either outdoors or in the greenhouse. As a
rule, those with needle-shaped Ivs. root much easier
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than those with scale-like Ivs., and the latter are there-
fore mostly increased by side-grafting during the win-
ter in the greenhouse on young potted plants of the
typical form or an allied species. The shrubby species,
especially t/^. Sablna, are also prop, by layers.
About 35 species distributed throughout the extra-

tropical regions of the northern hemisphere, in America
south to Mexico and W. India. Trees or shrubs with
the branchlets spreading in all directions: Ivs. either
all needle-shaped and in 3's, or needle-shaped and scale-

like, and usually opposite, often found on the same
plant, the needle-shaped Ivs. prevailing on younger
plants and vigorous branches, the scale-like ones on
older plants: fls. dioecious, rarely moncecious; staminate
yellow, consisting of numerous anthers united into an
ovoid or oblong catkin; pistillate greenish, minutely
globular, with several bracts ; each or some bearing 1 or 2

ovules; the bracts become fleshy and unite into a berry-
like cone, usually wholly enclosing the 1-6, rarely 12,

seeds. The fr. ripens either the first year, as in J.
Virginiana, or the second, as in «/". Sablna and most
species, or in the third, as in J", communis.
Juniperus is closely allied to Cupressus, and some-

times hard to distinguish without fr. ; but young plants
with needle-shaped Ivs. can be almost always told apart,

since Juniperus has whitish lines or mams on the upper
surface of the Ivs., while the similar juvenile forms of
allied genera have the whitish marks beneath. Most
species are very variable, as well in habit as in the
shape of the Ivs., which renders the determination of

an unknown form, at least without fr., a rather difficult

task.

alpina, 5.

Barbadensis, 1-1.

Bermudiana, 14, 16.

Californica, 8.

Canadensis, 5.

Chinensis, 12.

communis, 5.

drupacea. 1.

excelsa, 10.

Fortunei, 13.

Hibernica, 5.

hemisphserica, 5.

Japonica, 12.

macrocarpa, 2.

A.

INDEX.

nana, 5.

Neaboriensis, 2.

oblonga, 5.

occidentalis, 9.

Oxycedrus, 3.

phoenieea, 7.

procera, 11.

proeumbens, 12, 17.

prostrata, 17.

recurva, 6.

repauda, 6.

repens. 17.

Reevesi, 12.

rigid a, 4.

Sabina, 17.

sabinoides, 17
suppl.

Schottii, 14.

Shephardi, 13.

Sinensis, 12.

sphserica, 13.

Suecica, 5.

squamata, G
tamariscifolia, 17,

tripartita, 14.

vemista. 10.

Virginica, 14.

Waukegan, 17,

and

Foliage always needJe-sliaped and in S's,' I'igid,

jointed at the base: fls, axillary, dioecious: ivin-

ter-bnds with scale-like Ivs. (see also No. 6).

B. Fr. large, %~1 in. across^ with the seeds connate into
a usually S-celled bony stone. {Caryocedriis.)

1. drup&,cea, Labill. Pyramidal tree with narrow head,
to 45 ft.: Ivs. lanceolate, spiny-pointed, %-% in. long
and }4-}4 in. broad (the broadest of all species), with 2

white lines above: fr. bluish black, edible. S. E. Eu.,
W. Asia. G.C. 1854:455; III. 19:519. R.H. 1854, p. 165.

BB. Fr. smaller: seeds not connate, usually 3.

c. Zrvs.with $ white lines above.

2. macrocarpa, Sibth. (J. ]VeaboriSnsis,Gord.). Shrub
or small tree, to 12 ft., of dense pyramidal habit: Ivs.

crowded, linear-lanceolate, spiny-pointed, spreading,
K-% in. long: fr. to K in. across, dark brown, glaucous.
Mediterranean region.

3. Oxyoddms, Linn. Bushy shrub or small tree, to

12 ft., with rather slender branches: Ivs. linear, spiny-
pointed, spreading, K-?4 iu-: fr. globose, ^->^ in.

across, brown, shining, not or slightly glaucous. Medi-
terranean region.

cc. Zivs. ivitJi one white line above.

4. rigida, Sieb. & Zucc. Small, pyramidal tree, to

30 ft., or spreading shrub with the slender branches
pendulous at the extremities : Ivs. in closely set whorls,
narrow-linear, stiff, yellowish green, ^-1 in. long: fr.

about M in. across, dark violet. Japan. S.Z. 125.—
Graceful, hardy shrub, somewhat similar to J. commu-
nis, var. oblonga, but the Ivs. more crowded and stiffer.

5. commilms, Linn. Common Juniper. Shrub, with
procumbent, spreading or erect branches, sometimes
tree becoming 40 ft.: Ivs. linear or linear-lanceolate,
concave and with a broad white band above, spiny-
pointed, %-%in.. long: fr. almost sessile, dark blue,

glaucous, %-%m.. across. Widely distributed through
the colder regions and mountains of the northern hemi-
sphere in many different forms. Some of the most im-
portant varieties are the following: Var. atireo-varie-
gd,ta, Hort. Upright form, with the tips of the branch-
lets golden yellow. Var. Canadensis, Loud. [J. Cana-
densis, Lioud. J. nana Canadensis, Carr.). Similar to
var. nana, but higher and more erect and the Ivs. some-
what longer and narrower. Var. Canadensis aurea,
Hort. Like the former, but tips of branchlets golden
yellow. Var. hemisphaerica, Pari. {J. hetnisphcerica,
Presl). A low, dense, rounded bush, rarely more than
3 ft. high: Ivs. straight and stiff, short. Mountains of
southern Eu. and N. Afr. Var. Hib6rnica» Gord. (var.
stricta, C&vr.). Pig. 535, Vol. L Narrow, columnar form,

1201. Juniperus communis, var. nana.

with upright branches, deep green, tips of branchlets
erect. Var. nina. Loud, {J. nclna, Willd. J. alpina, S.
F. Gray. J. Sibirica, Burgsd.). Fig. 1201. Low-
spreading or procumbent shrub, seldom over 2 ft. high:
Ivs. oblong-linear, abruptly pointed, usually incurved,
densely clothing the branches, with a broad silvery
white line above, i^-K in. long. Arctic and mountain-
ous regions. Var. obl6nga, Loud. («/". obUnga, Bieb.).
Upright shrub, with slender, diverging and recurving
branches: Ivs. thin, long-attenuate, horizontally spread-
ing, bright green. Transcaucasia. Var. obl6ng"0-p6n-
dula, Carr. (var. refUxa, Pari.). Similar to the preced-
ing, but more decidedly pendulous. A very graceful
form. Var. pendula, Carr. Shrub, with spreading, re-
curving branches and pendulous branchlets. Var.
Suecica, Loud. (var. fastigiclta, Hort.). Narrow, colum-
nar form, growing sometimes into a tree to 40 ft. high,
with rather long, spreading Ivs., the branchlets with
drooping tips: of lighter and more bluish color than
the similar var. Hibernica. Var. vulgS,riB, Loud. Bushy
shrub or small tree, with usually upright or sometimes
spreading branches : Ivs. linear, straight and spreading.
This is the common European form, sometimes hard to
distinguish from the American upright form , var. er^cta,
Pursh, which, however, has not the columnar habit so
common with the European variety, and nas the Ivs.

more silvery white above, of lighter green and mostly
slightly curved.

'

AA. Foliage uszially of tivo kinds of Ivs. (Pig. 1203)
and opposite, decurrent : fls . terminal : no dis-
tinct winter-buds.

B. Lvs. inS^s, lanceolate, short, loosely oppressed: fr.

oblong.

6. recurva, Hamilt. {J. repdnda, Hort.). Shrub or
small tree, to 30 ft,, with spreading and usually recurv-
ing branches : branchlets rather thick : lvs. linear-
lanceolate, pointed, grayish or glaucous green with a
whitish band above : fr. about % in. long, 1-seeded.
Himalayas. G.C.IL 19:468. Gn. 36, p. 215. Var. d^nsa,
Carr. Dwarf, with short, crowded branchlets: lvs.

curved, grayish green. Var. squamata, Pari. (J. squa-
mdta, Hamilt.). Prostrate, with long, trailing branches
and numerous short branchlets: lvs. straight, slightly

spreading, glaucous or bluish green. Much hardier than
the type.

BB. Z/vs. mostly opposite, scale-like or of two kinds,
usually with a gland on the back: fr. mostly
globular.

c. Fr. erect or nodding : mostly trees.

D. Color of fr. reddish brown, with rather dry, fibrous

flesh: lvs. minutely denticulate.

7. phoenieea, Linn. Shrub or small tree, to 20 ft.,

with ovate-pyramidal head and upright branches

:
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branohlets slender: Ivs. acicular and spreading or scale-

like, imbricate, rhombic, obtuse, opposite, often bluish
green: fr. J'3-J<i in. across, shining, with 3-6 seeds. S.

Eu.,N. Afr.

8. CaliJ6rnica, Carr. Fig. 1202. Pyramidal tree, to 40

ft., or shrub with many erect branches: branohlets
rather stout: ivs. usually in 3's, imbricate, rhombic, ob-

tuse, thick, yellowish green, with conspicuous gland,
only on vigorous branches aeicular: fr. Ji-}^ in. long,

with bluish bloom and with 1-2 large seeds. Calif. S.S.
10:517. E.H. 1854, p. 353.

DD. Color of fr. bluish black or blue, with juicy,

resinous flesh,

E. Imbricate Ivs. usually in 3's, minutely denticulate.

9. occidentEllis, Hook. Tree, to 40 feet, rarely to 60
ft., with spreading branches forming a broad, low head,
or shrub with several upright stems: branohlets stout
and thick, imbricate, ovate, acute, grayish green, rarely

acicular : fr. subglobose or ovoid, ^-K in. long, with
2-3 seeds. Washington to Calif. 8.8.10:521.

EE. Imbricate Ivs. opposite, entire or nearly so.

F. Seeds of fr. 2-6.

G. Shape of imbricate Ivs. acute: branohlets slender.

10. exc^lsa, Bieb. Tree, to 60 feet, with pyramidal
head and upright or spreading branches: Ivs. ovate,
spreading, in 3's, on the lower branches, but mostly
opposite, rhombic, bluish green: fr. bluish black,
bloomy, globular, about 3^3 in. across, with 3-6 seeds.
Greece, W. Asia to Hiraal. (it. 46, p. 209. Var. stricta,

Hort. Of upright, columnar habit, with very glaucous
foliage. Var. ventista, Hort., seems hardly different
from the former.

11. prdoera, Hochst. Tree, to 100 or 150 ft., similar to

the preceding : Ivs. in 3's, or opposite, lanceolate and

1202. lunipcrus Californica (XK).

spreading or loosely appressed and ovate-lanceolate :

fr. globose, small, about 3^ in. across, 2-3-seeded. Mts.
of E. Afr. — Probably the tallest species of the genus.

GG. Shape of imbricate Ivs. obtuse.

12. CMnSnsis, Linn. Tree, to 60 ft., or shrub, some-
times procumbent : branches rather slender: Ivs. oppo-
site or whorled, linear, pointed and spreading, with a
white band above or scale-like, appressed, rhombic, ob-
tuse : fr. globular, brownish violet, bloomy, one-fifth to

% in. across, with 2 or 3 seeds. Himal., China, Japan.
S.Z. 126, 127.—Very variable in habit: the staminate
plant usually forms a much-branched, upright, pyra-
midal bush, often almost columnar, while the pistillate
has slender, spreading branches. They are therefore
often distinguished as var. mdscula and var f6mina (var.
Heevesi, Hort.). The first one is the most desirable as
an ornamental plant. Var. arg^nteo-variegata, Hort.
Dwarf, dense form, with dimorph Ivs. : tips of braneh-
lets mostly white. Var. atoea, Hort. (var. mdseula
aiirea, Hort.). Upright form, with the young branoh-
lets golden yellow, the color becoming more brilliant in
the full sun. Var. p^ndula, Hort. With spreading
branches, pendulous at the extremities. Var. pyra-
midUis, Carr. Narrow, pyramidal form, with bluish
green, mostly needle-shaped foliage. Var. procumbens,
Endl. {J. procihnbens, Sieb. J. Japdnica, Carr.),
Dense, low shrub with spreading, sometimes procum-
bent branches and mostly acicular Ivs. in whorls, with
two white lines above, longer and stouter than in the
type. S.Z. 127, fig. 3. Var. procumbens atirea, Hort.
Branches robust and long, decumbent, with rather few
branchlets, young growth golden yellow at first, chang-
ing to light green. Var. procumbens dlho-variegita,
Hort. Rather dense, bluish green form, variegated with
white. Var. procumbens adreo-varlegata, Hort. Dwarf,
dense form, variegated with golden yellow.

13. sphaerica, Lindl. {J. F6rtunei, Van Houtte).
Similar to the former. Densely branched shrub or tree,

to 30 ft., with upright branches: branohlets short,
rather thick, quadrangular: Ivs. acicular and whorled,
but less rigid than those of the former, or scale-like,
rhombic-oblong, somewhat spreading : fr. globular,
about }^in. across, not bloomy, 3-seeded. N. China.
P.F.G. 1, p. 59. Var. glauca, Gord. (J. Sh^phardi, Hort.).
Dense form, with usually needle-shaped glaucous fo-

liage.

FF. Seeds of fr. 1~^, small, ^G-^ain. across.

14. Virgini&na, Linn. Red Cedar. Savin. Fig. 1203.

Tree, to 100 ft., with conical head and spreading or up-
right branches: Ivs. acicular, spiny-pointed, spreading
or scale-like, rhombic, acute or subacute, imbricate,
very small: fr. brownish violet, bloomy, globular or
ovoid. Canada to Fla., east of the Rocky Mts. S.S.
10:.524. G.P. 8:65; 10:145. —A very variable species.
Some of the most important varieties are the following:
Var. 41bo-varleg£lta, Hort. Branchlets variegated with
white. Var. aiireo-variegAta, Hort. With golden yellow
variegation. Var. Barbad^nsis, Gord, (var. gracilis,
Sarg. Var. Bedfordi&na, Veitch. J. Bermudictna,
Hort., not Linn.). Tree, with slender, spreading
branches, pendulous at the extremities: Ivs. bright
green, spiny-pointed, mostly needle-shaped on the cult,

plants. Gulf states, Jamaica, Barbadoes. Tender. Var.
dumosa, Carr. Dense shrub, forming a rounded pyra-
mid, with mostly needle-shaped, bright green Ivs. Var.
elegantissima, Hort. Tips of young branohlets golden
yellow. Var. glaiica, Carr. Vigorous-growing form,
with glaucous foliage. Var. p^ndula, Carr. With spread-
ing limbs and slender, pendulous branches: ivs. usu-
ally scale-like. Var. pyramidalis, Carr. Dense, colum-
nar form, with the foliage glaucous (var. pyramidAlis
glauca) or bright green (var. pyramiddlis viridis).
Var. T^ptans, Beissn. Low shrub, with horizontally
spreading, procumbent branches and slender, curving
branchlets: bright green. M.D.G. 1896:296. Probably
the same as var. horisontalis , Arb. Kew. Var. Schdtti,
Hort. A dwarfish, dense, pyramidal form, with bright
green and rather light foliage. Var. tripartita, Hort.
A dwarf, spreading form, densely branched, with acicu-
lar, glaucous Ivs.— The dwarf forms are often very simi-
lar to tl. Sabina and hard to distinguish without frs.

except by the strong, disagreeable odor of the bruised
branchlets of the latter.

15. scopulorum, Sarg. Closely allied to the preceding,
but considered by the author as a distinct species,
chiefly distinguished by the somewhat larger fr., ripen-
ing not until the second year; by its habit, forming a
broad head with stout, spreading branches and often
dividing into several stems near the base, and by its

shredding bark. The branchlets are somewhat shorter
and stouter, and the foliage usually glaucous or yellow-
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ish green. Brit. Columb. to Calif, in the Rocky Mts.
G.F. 10:423.

16. Bermudiina, Linn. Tree, to 40 ft., in habit much
like J. Vlrginiana, but branches much stouter and
foliage pale bluish green ; branchlets thickly set, quad-
rangular, stout and short: Ivs. mostly imbricate, thick
or acicular, spiny-pointed , rigid, erect-spreading : stami-
nate catkins larger: fr. usually 2-seeded and depressed-
globular. Bermuda and cult, in other W. Indian Islands.
G.C. II. 19:657. G.F. 4:295.

I

cc. Fr. pendulous, on curved peduncles, small: shrubs,
usually spreading or procumbent.

17. Sabina, Linn. Spreading or procumbent shrub,
rarely with erect stem, to 10 ft. : branchlets rather slen-
der, of a very strong, disagreeable odor when bruised

:

Ivs. needle-shaped, acute and slightly spreading or im-
bricate, oblong-rhombic, acute or subacute, usually dark
green : fr. one-fifth to J^in. thick, globular, 1-3-seeded.
Mts. of middle and southern Ku., W. Asia, Sibsr., N.
Amer. — Very variable. The most remarkable
vars. are the following: Var. fastigifita, Hort.
Erect shrub of columnar habit, with dark
green, mostly imbricate Ivs. Var. humilis.

Mex. S.S. 10:522.—J. pachyphlaea.ToTr. Tree, to CO ft., allied
to J. oceidentalis, with broad, pyramidal or round-topped
head: Ivs. usually opposite, glandular, bluish green: fr. dark
reddish brown, bloomy, with usually 4 seeds. Has a checkered
bark like a black-jack oak. Col. to Tex. and New Mex. S.S.
10:020.—J. Pseiido-sabhia, Fisch. & Mey. Allied to J. Sabina.
Erect shrub, with tliiek, dense and short branchlets : Ivs.
usually dimorph; fr. ovate, blackish, glossy, 1-seeded. Siber—J. sabinoides, Endl.=J. thurit'era.— t^. sabiuoides, Nees=J.
tetragona.—,/. Sduderi, Hort., recently introduced from Japan,
is a juvenile form of a Chamascyparis, probably C. obtusa. It
is a dense shi-ub with needle-shaped bluish green Ivs.— J".

tetrdgona, Schleeht. Allied to J. oceidentalis. Small tree, to
20 ft., rarely to 40 ft., with round-topped or pyramidal head
and slender, quadrangular branchlets : Ivs. obtuse, usually
eglandular: fr. subglobose, mostly 1-seeded. Tex. to Mex. S.S.
10:523.— J". thurifera.Liimi. Shrub or tree, to 40 ft., with round-
topped head and spreading branches; branchlets slender: fr.

globular, 2-3-seeded. Spain, Algeria.— tZ. Vtahensis. Lemm. (J.
Califomica, var. Utahensis, Engelm. ) . Bushy tree, rarely more
than 20 ft., with broad, open head: branchlets slender: Ivs.
obtuse, light yellowish green: fr. usually 1-seeded. Col. to
Calif., west to Utah. S.S. 10:618. Alfred Eehder.

Centranthtis ruber and

1203. The tv^o kinds of red cedar leaves. Natural size.

The right hand specimen shows the foliage of red cedar on young
shoots ; the other shows the two kinds.

Endl. Procumbent, with ascending thickish branch-
lets ; Ivs. usually imbricate, scale-like, often bluish
gi-een. Var. prostrata. Loud. (var. j^rocumbens, Pursh.
J. prostrata, Pers. J. ripens, Nutt. J. prociimbens,
Nichols.). Procumbent, rarely ascending, with usu-
ally trailing, long branches, furnished with numer-
ous short branchlets: Ivs acicular, spiny-pointed er
imbricate, acute, bluish, or glaucous green : fr. globu-
lar, blue and bloomy. Nova Scotia to Brit. Columb.,
south to N. Y. and Wyo. Sometimes called Waukegan
Juniper. Var. tamarisciiolia. Ait. (J. sabino'ides,

Griseb.). Procumbent or ascending, rarely erect: Ivs.

usually all needle-shaped and often in 3's, slightly in-

curved, dark and bright green, with a white line above,
riountains of S. Eu. Var. varieg4ta, Hort. Branchlets
variegated with creamy white: Ivs. mostly Imbricate.

J. Davurica, Pall. Allied to J. Sabina. Procumbent, with
slender, spreading or drooping branchlets : fr. 1-4-seeded,
small. Siberia.

—

J. foetidissima, Willd. Allied to J. excelsa.
To 12 ft. high: branchlets thicker: Ivs. with spreading apex,
mucronate, usually eglandular: fr. larger, 1-2-seeded. (Ireece,

W. Asia.

—

J. fldccida, Schleeht. Graceful tree, to .10 ft., with
spreading branches and slender, remote, pendulous branchlets:
Ivs. acute, with spreading tips: fr. globular, 5-10-seeded. Tex..
Mex. S.S, 10:519.— J". Mordits, M,ax. (J.conferta.Parl.). Allied
to .1. rigida, but prostr.ate, with long, trailing branches: fr.

larger. Japan.

—

J. macrdpoda, Boiss. Allied to J. excelsa.
Shrub or small tree, to 30 ft., sometimes procumbent: Ivs.

closely appressed : fr. nodding, globular, 4-seeded. Persia to
Himal.—/. Mexicdna, Schiede. Pyramidal tree: branchlets
numerous, short and rather stout: Ivs. acute, loosely appressed

:

fr. 2-4-seeded. Hex.-7". monosperma, S.arg. (J. oceidentalis,
var. monosperma, Engelm.). Closely allied to J. oceidentalis.
Branchlets more slender: Ivs. usually opposite and eglandular:
fr. sm.aller and usually 1-seeded. Rocky Mts., from Col. to New

JUPITER'S BEARD.
Anthtjllis Barba-Jovis.

JirSSiaiA. See Jussi.

JTTSSIEtiA (the Jussieu family contained five
botanists, of whom the most distinguished was
Antoine Laurent de Jussieu, 1748-1836, who laid
the foundations of a modern natural system of the
vegetable kingdom). Also written Jitssiffa. Ona-
grdcece. About 30 species of tropical plants, largely
bog and aquatic herbs and shrubs, one of which
is cult, in America. It grows 2-3 ft. high, and pro-
duces numerous axillary fls. of a bright yellow,
somewhat like an evening primrose. It is little

cult., but desirable for planting at the edge of a
pond of tender aquatics or for tub culture. Jus-
sieua is allied to Ludwigia, and distinguished by
the following characters: petals 4-6, not clawed,
entire or 2-lobed: stamens 8-12: ovary 4-celled.

Jussieuas have alternate Ivs., which are mostly
membranous and entire, rarely leathery and ser-

rate: fls. yellow or white, solitary, short or long-
pedicelled.

longiJdlia, DC. Erect, glabrous: stem 3-angled:
Ivs. sessile, lanceolate-linear, acuminate at both
ends, glandular beneath at the margins: pedicels
1-fld., longer than the ovary, and bearing 2 bract-
lets at the apex : petals 4, obovate, scarcely notched

at the apex: stamens 8. Brazil. -^^ jyj^

The plant in the trade as J. longifolia is a summer-
flowering aquatic herb, and differs somewhat from the
description given above. The stems of young seedlings
are4-winged, and a specimen before the writer of a plant
of the previous season is 5-winged. The main root of
these old plants may be tuber-like, 3 in. long, K in. thick,
or 8-10 in. long and more slender. Also the lower Ivs.,

at least, are opposite. J. longifolia is best treated as a
tender annual.
The seed may be sown in fall or spring in shallow

water, using seed-pans or pots, as with other flower
seeds. Cover the seed, which is very fine, with finely

sifted soil, place the pot or seed-pan in water, but do
not submerge until the second day, when the seed will

be thoroughly soaked and will not float on the surface of
the water. When the plants attain a few leaves they
should be potted, singly, into thumb-pots, and later into
3-in. pots, and from these planted into their summer
quarters. It is not absolutely necessary to keep these
plants always submerged in water after potting. The
plants will do well on a bench, which should be covered
with sand or ashes and the plants kept well watered.

Wsi. Triceer.

JUSTICIA (James Justice, a Scotch gardener amd
,

author of 18th century ) . Aca nthdcece. A large and poly-
morphous genus (perhaps 100 species) in the warm parts

of the Old and New World. They are mostly herbs of

various habits, with opposite entire Ivs., and are cult,

under glass for the showy fascicles or heads of fls.

Most of the garden plants which are known as Justicias
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are Jacobinias. Consult Jacobinia, for example, for
Justicia magnifica, J. earnea, J. Pohllana, J". veliUina,
J", coccinea , J. Ghleshyeghfiana and J. Lindeni, Justicia
Adhafoda is Adhatoda ^asica. Others may belong to

ThjTsacanthus and Dsedalacanthus. Thetlusficia varie-
gata of catalogues is probably not the J. variegata of
Aublet and the botanists, but is very likely a variegated-
leaved form of some Jacobinia. From Jacobinia the spe-
cies are distinguished by the spurred or appendaged
anthers. The corolla is red, purple or white, tubular,
deeply 2-parted or lipped: stamens 2: seeds normally 4,

in an ovate or oblong capsule: fls. in bracted heads or
fascicles.

The remarks on the culture of Jacobinias will apply
here. Plants are secured readily from cuttings made in

late winter or spring, and these should bloom the com-
ing fall or winter. After blooming, discard the plants.

except such as are to be kept for furnishing cuttings.
Unless well headed back, old plants become loose and
weedy, and they take up too much room.

It is not known that any true Justicias are in the
Amer. trade. J. flava is probably not the J", flava of
the botanists, but perhaps a Jacobinia or some other
acanthad. " It is covered for months with large, feather-
like clusters of pure yellow flowers, remaining perfect
for a very longtime, and enhanced by dark green, shiny
foliage "

£,, H, B.

JUTE is a fiber plant, of easy culture in warm climates.
It has been successfully grown in the Gulf states, but,
according to the Department of Agriculture, the want
of a suitable machine for separating the fiber is the
great obstacle which prevents the growth of the Jute-
fiber industrv in America. See Corcliorus

.
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K&DSOBA (Japanese name). MagnoHAcece. About 7

species, tropical Asian woody climbers, of one of which
Charles S. Sargent writes (G.P. 6:75): "The flowers
are not at all showy, hut it is a plant of extraordinary
beauty in the autumn when the clusters of scarlet fruit
are ripe, their brilliancy being heightened by contrast
with the dark green, lustrous, persistent leaves. * * * It

might well be grown wherever the climate is sufficiently
mild, as in the autumn no plant is more beautiful." Kad-
suras have leathery or rarely membranous foliage: tls.

axillary, solitary, whitish or rosy, unisexual; sepals and
petals 9-15, gradually changing from the outermost and
smallest to the innermost and petaloid : staminate fls.

with an indelinite number of stamens, which are separate
or coalesced into a globe: carpels indefinite in number,
2-3-ovuled: mature berries in globular heads.

Jap6nica, Lion. Small, procumbent, warty shrub: Ivs.

oval or oblong-oval, thick, serrate: peduncles 1-fld., soli-

tary. Japan, as far as 35° north latitude. — The type is

advertised by Japanese dealers ; also a variety with foli-

age blotched with white, and another var.- with foliage
margined white.

KaiMPFfiBIA (Engelbert Ksempfer, 1631-1716, trav-
eled in the Orient, and wrote on Japan. He is also com-
memorated hy Iris Kcemi^feri). Sclfamindcew. About
18 species of tropical African and Asian plants with
tuberous or fleshy roots, often stemless, and bearingthe
peculiar fls. of this order in which the showy parts, as
in the Canna, are the staminodes. For culture, see Hedy-
chiiim and Zingiber.

A. Foliage margined with white.

Gilbert!, Hort. Fleshy-rooted: Ivs. oblong-lanceolate,
deep green, bordered white, wavy at the margin ; fls.

purple and white. East Indies. G.C. II. 17:713. R.B.
21:169. S.H. 2:131. -Int. by W. Bull, 1882. Reasoner
Bros, cultivate this outdoors in S. Fla., and say, "The
fls. are borne on ornamental crimson heads rising from
the ground on separate stalks, and resembling in out-
line small pineapple fruits. These heads retain their
beauty all summer."

AA. Foliage not margined with white.

B. .Lus. tinged purple beneath.

rotunda, Linn. Stemless, tuberous: Ivs. not produced
until after the fls., oblong, erect, petioled : corolla seg-
ments long-linear : staminodes oblong, acute, white,
lK-2in. long: lip lilac or reddish, deeply cut into 2 sub-
orbicular lobes : anther-crest deeply 2-fid: petiole short,
channelled : blade 12 in. long, 3-4 in. wide, usually
variegated with darker and lighter green above and
tinged purple beneath: spikes 4—6-fld., produced in Mar.
andApr. India. B.M. 920 and 6054.-Adv.1895 by Pitcher
& Manda, who said the fls. were fragrant.

BB. IjVS. not tinged purple beneath.

Kirkii, Schumann (Cienkdwskya Kirkii, Hook.).
Leaf-stem 3^ in. long : Ivs. about 4, crowded at the
apes of the stem, oblong, acute, 8-9 in. long, 2J^-3 in.

wide at the middle : flowering stems short, slender,
1-fld.: corolla lobes oblong-lanceolate, 1 in. long: stami-
nodes more than twice as long as the corolla lobes, pale
rose-purple: lip rounded at the apex, slightly notched,
2 in. broad, with a yellow mark at the throat. Trop.
Afr. B.M. 5994. I.H. 30:495.-Once adv. by John Saul.

W. M.
KAFFIR CORN. See Sorghum.

KAGEIl£CKIA (after an Austrian minister to Spain).
l^osdeeai. Six species of tender evergreen trees from
Chile and Peru, one of which is cult, at Santa Barbara.
The fls. are white, 5-petaled, about % in. across, and
unisexual. The male fls. are borna^ in racemes or
corymbs; the females are solitary ; all are terminal:

Ivs. leathery, serrate, short-stalked: stamens 16-20, in-
serted on the mouth of the calyx, in 1 series: carpels
5, free: ovules numerous, in 2 series.

ohl6nga, Ruiz & Pav. Lvs. oblong, acuminate at both
ends, the serrations obtuse and rather callous. Chile.
— Int. 1900 by Franceschi.

KA£I. See Persimmon and Diospyros.

KALANCHOE (Chinese name). Crassuldcere. Some-
times spelled Calanchoe. About 50 species of succulent
erect shrubs, chiefly of tropical Africa, but also inhabit-
ing tropical Asia, S. Africa and Brazil. Lvs. opposite,
sessile or stalked, varying from entire to orenate and
pinnatifid : fls. yellow, purple or scarlet, in many-fld.
terminal cymes, rather large and often showj^; calyx 4-

parted, the narrow lobes shorter than the corolla tube,
usually falling early ; corolla 4-parted and usually
spreading ; stamens 8 : carpels 4. A few species are
prized by amateurs. The fls. are lasting in bouquets.
The foliage is ornamental and interesting. Culture of
Crassula, which see also for a conspectus of the garden
crassulaceous genera. The four following species are
novelties. K. pinnata, Pers. {^Isln. 2:56), is Bryophyl-
lum calycinum (which see).

A. Flowers scarlet or orange.

coccinea, Welw. Somewhat hairy above, 2—4 ft. tall:

lower lvs.ovate-obtuse,coarsely crenate-dentate, stalked;
upper lvs. linear-lanceolate-obtuse, sessile: fls. scarlet
or orange, on short pedicels, in broad, forking panicles
which have stalks about 1 ft. long; calyx pubescent, the
segments lanceolate-acute ; corolla tube K in. long, the
limb y^ in. across, and the segments deltoid-ovate.
Trop. Africa.

fidmmea, Stapf. A foot to 18 in. high, glabrous, lit-

tle branching: lvs. ovate-oblong, obtuse, narrowed into
a short petiole (blade about 2 in. long and lJ^-1% in.

wide), fleshy, obscurely crenate-dentate or almost en-
tire: fls. yellow and orange-scarlet, J^ in. across; calyx
parted to the base, the segments linear-lanceolate and
somewhat acute; corolla tube 4-angled, less than Y^ in.

long, yellowish ; lobes ovate-acute, orange-red. Trop.
Afr. B.M. 7595. G.C. III. 26:47. -First fully described
in Kew Bulletin, Aug.-Sept., 1897, p. 266, but it was
named and partially described in G.C. July 10, 1897, as
K. flaniea, which is evidently an orthographical error.

The plant is one of the leading novelties of 1900. Thrives
in a comparatively cool greenhouse.

AA. Flowers pink.

c&mea, Mast. Stems simple, 2 ft. or less, glabrous:
lvs. oval or obovate, obtuse, crenate-dentate, narrowed
into a short petiole, the upper ones nearly linear and
sessile: fls. light rose or pink, very fragrant, nearly ^
in. across; calyx parted to the base, the segments lin-

ear-pointed; corolla tube swollen at base, and 2-3 times
longer than calyx; corolla lobes broad-oval, acute. S.
Afr. G.C. III. 1:211. G.F. 3:53. -Good winter bloomer,
prop, by seeds or cuttings. Seeds sown in spring give
blooming plants for the following Christmas.

AAA. Fls. white or white-yellow, very long.

marmorata, Baker (K. grandiflbra. Rich.,not Wight).
Stem stout and branching: lvs. large (6-8 in. long),
obovate, narrowed to a short broad petiole, crenate,
blotched with purple : fls. long and tubular (3 in. or
more long), creamy white or yellowish, the lobes ovate-
acuminate. Abyssinia. B.M. 7333. I.H. 43, p. 45.— In-

teresting pot-plant, with large trusses of erect fls.

L. H. B.

KALE or BORECOLE (Brassiea oleracea, var. aceph-
ala, Figs. 295, 296) is thought by some to be the original

type of the cabbage. Members of this section of the
cabbage tribe do not form heads, but have variously

(852)
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colored, often finely cut, leaves with fleshy leaf-stems,

which form part of the edible portion. These leaf-stems

are toush in the early autumn, but become crisp and pala-

table with the accession of autumn frosts. The plant is ex-

ceedingly hardy ; in the southern states it winters without

in,iury and in the Atlantic states may be carried through
with slight winter protection. For autumn use the seeds

are sown in early spring under glass or in coldframes
and treated exactly as cabbage. In the South the seed
may be sown in August or September, and the plants

are ready for use the following spring. In the colder

regions they may be carried through the winter in cold-

frames. Leading tj'pes: (1) Dwarf Scotch Curled; (2)

Tall Green Curled; (3) Variegated; (4) Purple. There
are many intermediate forms. The finely cut varieties

of Scotch Kale are now frequently used for bedding pur-

poses. Their hardiness gives them special features of

usefulness in the autumn.
Kale is adapted to a wide
range of country. One of
the leading Kale centers is

Norfolk, Va. , where it is

grown during fall and win-
ter for the early northern
market. See also Brassioa
and Cabbaae. j^^^ ^^^^^_

The Dwarf Scotch Kale
makes a most excellent plant
for spring greens. It is

hardy enough to stand the
winters of western New
York without protection
uninjured, and to make a
new growth of tender
sprouts very early in spring.
These sprouts are service-
able for greens, salads, etc.

For this purpose we sow
seed early in June, either in

a seed-bed and ti-ansplant

the seedlings,.just as we do
cabbages, or directly in the
hill, thinning to one plant in
a hill. In a general way,
the plant is handled like late

cabbage. t. Greiner.

Kale at Norfolk (Fig.

1204 ). - Truckers about Nor-
folk, Va., grow both the
Scotch and the Blue Kale,
more of the former than of
the latter. The amount of
Kale shipped from Norfolk
one year with another will average somewhere between
175,000 and 200,000 barrels. The number of barrels
shipped in a single season has reached as high as a
quarter-million.
The soil most desirable is a clay loam,—just such land

as is best adapted to the growth of cabbages. The seed
is sown with a hand drill in August, and shipments
therefrom begin in October following, and continue
off and on throughout the winter, until the crop is en-
tirely shipped, — say until April 1 to 15 following. As
soon as the frosts in the vicinity of New York and
Philadelphia have been sufiiciently heavy in the fall to
kill all outdoor vegetables, Norfolk Kale is in fairly
good demand and brings from 75 cts. to $2 per barrel in

northern markets. The yield per acre ranges from 200
barrels up to 400. Instances have been known in which
more than 600 barrels of the Mammoth Kale have been
raised from an acre of ground. It is a cheap crop to
raise, requiring not more than half as much fertilizer as
the spinach crop.
The soil is prepared, generally, in the following man-

ner: It is thoroughly plowed, say about August 1, and
harrowed level and smooth, and as the lands are very
loose the Kale bed, although it may comprise 100 acres,
is as mellow and as friable as the best of garden lands
anywhere. A little later in the month the soil is thrown
up with a single plow into small beds or ridges. Some-
times a single row will be sown by itself on a little ridge.
Sometimes a ridge will be wider, and two rows will be

grown thereon. Sometimes four or five rows are thus
sown; but as the soil must be relieved of the winter's
rains, the beds are generally narrow, with little furrows
between them to draw off any surplus water which may
fall during the winter months, aswe have from 2 to 6 inches
of rain per month throughout the year. After the plants
are well uptheyare tilled between the rows with cultivator

or small plow, and hands are sent through the field with
small hanil hoes to thin out the crop, leaving healthy
plants at about G inches apart. In the warm and sunny
days of September, October and November the plant
makes a heavy growth, covering the earth entirely in
many instances. Then the trucker, if the demand for Kale
be good, can thin out and sell the surplus plants, leaving
the remainder to reach a greater degree of development;
or he can cut clean as he goes, and put the same land
into radish or winter peas later in the winter.

1204. A Norfolk Kale field at the Christmas harvest time.

There is money in the Kale crop at 75 cts. per barrel.

During the past season the price has ranged from 50
cts. to $2 per barrel, and has paid very well indeed.
Within 15 miles of Norfolk, something over 1,000 acres
is devoted to Kale each year. It is considered one of the
cheapest crops to grow, yielding a moderate peraentage
of profit. If the soil is in good or fair condition, very lit-

tle fertilizer or manure is required for the Kale crop. Its

cultivation is simple and inexpensive. It is cut when
ready for market and packed in barrels, using canvas
for one of the barrel heads, at a cost of 5 cts. per barrel
for cutting. a. Jefpeks.

KALE, SEA. Crambe maritima ; but treated under
Sea-Kale.

EALMIA (after Peter Kalm, Swedish botanist, trav-

eled 1748-51 in N. America). Ericdcece. American
Laurel. Beautiful ornamental evergreen shrubs, rarely
deciduous, with entire opposite or alternate Ivs. and
purple, pink or almost white showy fls. in terminal
corymbs or in axillary umbels, rarely solitary: fr. cap-
sular. Most of the species are hardy North, particularly

the most ornamental member of the genus, IC. latifolia,

which next to Rhododendron is the most beautiful flow-

ering hardy evergreen. Massed in groups or as single

specimen on the lawn, it is one of the most decorative
plants when covered with its abundant pink flowers.

Even small plants produce flowers. The foliage is very
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decorative, contrasting well with the red and yellowish
branches. The species is also easily forced and makes
a very handsome pot-plaut. The other species are
pretty border plants for evergreen shrubberies. The
Kalmias thrive well in a sandy, peaty or loamy soil,

but dislike clay and limestone. They grow almost as
well in swamps as in drier locations and prefer partly
shaded situations, but thrive also well in sunny places,
provided there be sufficient moisture. They require gen-
erally almost the same treatment as the hardy Rhodo-
dendron, but are less particular about soil and position.
Transplanting, if carefully done either early in fall or in
spring, is not difiBcult; a mulching the first season after
planting will be of much advantage to keep the roots
from drying in summer and from frost in winter. Prop,
usually by seeds sown in sandy, peaty soil in pans or
boxes in early spring and kept in a cool frame or green-
house. The seedlings should be pricked off as soon as
they can be handled, and after they are again established
gradually hardened oS and the following year trans-
planted in frames or beds outdoors. Vars. of K. lati-

folia are usually increased by side-grafting onseedlings
in the greenhouse or by layers, since it grows less
readily from cuttings, while the other species may be
prop, by cuttings of half-ripened wood under glass.
Six species in N. Amer. and Cuba, allied to Rhododen-
dron : &s. in terminal or lateral corymbs or umbels,
rarely solitary; calyx 5-parted; corolla saucer-shaped
or broadly companulate, 5-Iobed; stamens 10, with slen-
der filaments, the anthers held back in little pouches of
the corolla, springing up suddenly and discharging the
pollen if touched : ovary 5-celled, superior ; capsule

r\

1205. Kalmia latifolia (XK).

globular, parting into 5 valves, with numerous minute
seeds. The Ivs. of the Kalmia.s are said to be poisonous
to animals, especially those of K. angtistifolia. The
flower of Kalmia is one of those proposed as a national
flower emblem, especially on account of the exquisite
symmetrical beauty of the single flower. It is a purely
American genus, but unfortunately it is popularly known
only in the eastern states.

A. Fls. in umbels or corymbs.

B. Ijvs. evergreen.

0. Branchlets terete: Ivs. pale green beneath.

latifdlia, Linn. Mountain or American Laurel.
Calico Bush. Fig. 1203. Shrub, 4-10 ft. high, rarely tree
to 30 ft., with dense, round-topped head: Ivs. petioled,
alternate or irregularly whorled, oblong or elliptic-lan-
ceolate, acute at both ends, dark green above, yellowish
green below, 3-4 in. long : fls. in large, terminal com-
pound corymbs on viscid peduncles ; corolla rose-colored
to white,with purple markings within , about % in. across.
May, June. New Brunswick to Fla., west to Ohio and
Tennessee. B.M. 175. Em. 443. S.S. 5:236-237. A. P.
13:32. Gng. 3:1; 7:289. Gn. 22:343; 27, p. 549 & 33, p.
607.— Var. alba, Hort. Pis. almost white. Var. mon-
stru6sa, Mouillef . ( var. polyjiitala, Arb. Kew. ) . Corolla
divided into 5 narrow petals. G. P. 3:453. Var. myrti-
fdlia, Rand (var. uAna or minor, Hort.). Lvs. small,
1-2 in. long, deep green, of slow growth, forming a low,
dense bush. Var. rdbra, C. Koch (var. Pavdrti, Andre).
Pis. deep pink. R.H. 1888:540.

angustifdlia, Linn. Sheep-Laurel. Lamekill.
WiCKY. Shrub, to 3 ft.: Ivs. usually in pairs or 3's,
petioled, usually oblong, obtuse, light green above, pale
beneath, 1-2K in. long: corymb lateral, many-fld., com-
pound or simple : fls. %-H in. across, purple or crim-
son. June, July. Prom Newfoundland and Hudson bay
toGa. B.M. 331. Em. 445. -There are vars. with light
purple fls., var. rdsea, Hort.; with crimson fls., var. ril-

bra, Hort. ; with ovate or oval lvs.,var. OT&ta, Pursh, and
of dwarf habit, var. n&na, Hort.

cc. BrancMets 2-edged : lvs. glaucous-white beneath,
all opposite or in 3's.

polUdlia, Wangh. (K. glafica , Ait.) . Low, straggling
shrub, to 2 ft. : lvs. almost sessile, oval to linear-oblong,
obtuse, revolute at the margins, y-i-l}4 in. long: fls. in
simple terminal umbels, slender-pedicelled, %-% in.

across, rose-colored orpurplish. May, June. Newfound-
land to Pa. and in the Rocky Mts. from Sitka to Calif.
B.M. 177. L. B.C. 16:1508. Em. 441. G.W.P.A. 18.-
Var. micropliylla is the alpine form of the Rocky Mts.
growing only a few inches high and with very small lvs.,

% in. or less long. Var. rosmarinifdlia has narrow,
oblong-linear, strongly revolute lvs.

EB. I/vs. deciduotis, alternate.

cune^ta, Michx. Erect shrub, with slender, straggling
stems, to 3 ft.: lvs. petioled, cuneate, obovate-oblong,
acute or obtuse, pubescent beneath when j'oung, %~li4
in. long: fls. slender-pedicelled, in few-fld. lateral um-
bels, creamy white with a red band within, yi~% in.

across. June. N. C. and S. C. G.P. 8:435.

aa. Fls. solitary, axillary : plant hirsute.

hlrsilita, Walt. Low shrub, with many erect or ascend-
ing stems, to 1 ft. : lvs. almost sessile, oblong to lanceo-
late, J^-K in. long: fls. slender-pedicelled, }/, in. across,
rose-purple ; sepals oblong-lanceolate, hirsute, longer
than the capsule. June. S.Va.toPla. B.M. 138. L.B.C.
11:1058. Alfred Rehder.

KALOPANAX. See Acantliopanax.

KANSAS, HORTICULTURE IN. Fig. 1206. In 1854,
when Congress passed a law opening this territory for
settlement, it was considered as part of the great
American desert, and it was almost universally thought
to be fit only for grazing purposes. As to fruit-grow-
ing, such a possibility was not considered. This im-
pression did much to retard tree-planting. Another
great drawback was the fact that every settler planting
fruit trees must have the favorite varieties of his former
home grown. This resulted in the planting of over
2,000 kind? of apples alone. Pew of these could be made
to succeed, and, in time, so many failed that the impres-
sion was deepened that Kansas could not grow fruit.

But amid these losses occasionally a man would succeed
with some variety, and his success was heralded over
the state until eventually the worthless kinds were
weeded out and the road to success was perceived.
Eventually the people could plant trees with some as-
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surance that they would gather fruit therefrom. Since

then, rapid progress in tree-planting has been made.
Apple trees do not bear heavy crops every year, but

there has not been a total failure any year since the

trees commenced bearing, some forty years ago. Peaches
bear in some parts of the state every year, the south
having few failures. Pears succeed throughout the

state, although some varieties blight in some localities.

1206. Climatolosical regions of Kansas.

Plums and cherries are successful throughout the state,

if the curculio is destroyed. Grapes bear heavy crops
nearly every year. Strawberries yield good crops.
Raspberries and blackberries also do well.
Market-gardening is profitably carried on around

Kansas City, Leavenworth, Atchison, Lawrence, To-
peka. Ft. Scott, Wichita, and many other towns. Sweet
potatoes are at home here and are grown in large quan-
tities. They are on the market from early in Septem-
ber to March and sometimes in May. Irish potatoes are
not a sure crop on the uplands, but immense quantities

are grown on the bottom-lands. Hundreds of car-loads

are grown and shipped from the Kansas river bottom,
between Topeka and Kansas City, every year.
The uplands are rolling prairies, with a deep, alluvial

soil, with enough clay and sand intermixed to make it

an ideal soil for fruit-growing. The subsoil is red clay,

with some sand. This is underlaid with limestone from
one to forty feet below the surface. This limestone is

full of seams or cracks which afford a good subdrainage,
so that little of the land needs artificial drainage.
These lands, as above described, embrace a very large
percentage of the entire state. The bottom-lands are
wide, ranging from one to ten miles in width. These
bottom-lands are composed largely of sand, with enough
humus intermixed to make them very productive.
They support some of the finest orchards.
Kansas City is the lowest point in the state, and is

about 750 feet above the sea level. It gradually gets
higher west, until it is over 4,000 feet on the western
border. The rainfall is of the usual amount on the east-

ern border, but gradually decreases as the western
boundary is approached. j-red Wellhouse.
Kansas is, to the eye, practically level. There are no

mountains within its boundaries, yet the eastern third
is rolling. Some parts are rough, while the west is

practically level, yet the state runs steadily up-hill from
its eastern border, which is 750 feet above sea level, to

the western limit, which is 4,500 feet above sea level.

This naturally gives a varying climate. It is like

climbing a mountain 3,750 feet high, and passing
through the varying atmospheric changes as one goes
upward, from a moist, easy-growing climate to a clear,

windy, dry elevation 3,750 feet higher.
In the eastern third of the state (1, Fig. 1206) the

apple and pear are at home, and when well grown
are excellent. New varieties originating in the state

or in the west are taking the place of eastern and im-
ported varieties. Orchards and gardens are scattered
all over the eastern halt, and ai-e very successful. The
commercial horticulturist finds his early market in

Nebraska, Colorado and Iowa; his later market in the
cities and towns of Kansas, and a still later market in

Texas, when the heat of summer has paralyzed Texan
products. Oklahoma and the Indian Territory have for

years been good markets for the southern part of

Kansas. Many orchardists in the middle west sell every

apple, good, bad or indifferent, for cash to wagoners
who come from the south and west annually in large
numbers to carry away the orchard products. Toward the
west, cherries, plums and peaches seem more at home.
The two former are very prolific, and a success in the
central part (2). Peach pits are planted in rows through-
out the west for wind-breaks, and such trees bear con-
siderable fruit, some of it very fine. Along the Arkan-
sas river, where the roots of trees penetrate to water,
all fruits do finely, and on irrigated lands back from the
bottom-lands, horticulture prospers in all departments.
The bluffs along the Missouri river, in the northeastern
part of the state, seem peculiarly adapted to the apple,
and it is grown there in immense quantities. Here are
some of the greatest apple orchards of the world. The
total number of apple trees in the state is 11,005,607

;

pears, 398,975
;

peaches, 5,734,337 ;
plums, 919,527 ;

cherries, 1,666,456. The acreage of vineyards is 6,543;
of nurseries, 2,803 ; blackberries, 3,253 ; raspberries,
1,504; strawberries, 1,864 (1900).
Strawberries do well anywhere in the state. Some

prominent varieties originated here. Raspberries are
of easy culture. The "Kansas " originated in Lawrence,
and has become the mainstay among blackcaps over
a wide range. Blackberries are indigenous, and
cultivated varieties mainly do well, though some of
them rust badly. Raisin grapes ai-e grown in the south
by winter covering. Prunes and figs will also grow
there. Vegetables of all kinds do well and are of fine

quality, the tomato being especially at home. Early pota-
toes of the Kaw valley are widely known, and millions
of bushels are exported yearly. Fertilizers are little

used, and the stable manure of the cities is largely
dumped on the commons. Only gardeners seem to value
it. Melons are of easy growth, and of the finest quality.

Sugar-beets have been tried at various points, but on
analysis do not often come up to the required standard
of saccharine qualities. Indian corn is the great staple,

and all the sugar and popping varieties come to the
finest maturity in quality. The lack of water in western
Kansas (3) is the greatest drawback to agriculture there.

William H. Baknes. •

KAKATAS (Brazilian name). Bromelidcece. Bentham
& Hooker refer about 10 West Indian and Brazilian
bromeliads to this genus, but Mez, the latest monog-
rapher (DC. Monogr. Phaner. 9), refers the species to

other genera. Baker retains it. As understood by
Bentham & Hooker, Karatas differs from Bromelia
chiefly in its dense, capitate flower-clusters, which are
sessile in the axils of the upper leaves. The species are
cult, the same as Bromelia, Billbergia, and the like.

They are little known in this country. Apparently the
only common one is K. spectibilis, Ant. (Nidul&rium
spectdbile, Moore. Beyelia spectdbilis, Linden. Are-
gelia spectdbilis, Mez). It is a stemless, tufted peren-
nial, with broadly strap-shaped, spine-edged Ivs., which
are green above, gray-banded beneath and red-tipped
at the end: fls. numerous, sunk amongst the Ivs., the
corolla with bluish lobes. Braz. B.M. 6024. L. H. B.

KARRI. JSucalyphis di-

versicolor.

KATTLFCSSIA (G.F.Kaul-
fuss, professor of natural
history at Halle). Compds-
itce. A small, branchy, hardy
annual, 6-12 in. high, with
blue or red aster-like fls.,

on long stems : plant pubes-
cent or hispid: Ivs. oblong-
spatulate or oblong-lanceo-
late, entire or remotely den-
ticulate : heads many-fld.,
radiate, theray fls. pistillate, 1207. Charieis heterophylla.

the disk-fls. perfect : akene Natural size,

obovate and compressed,
those of the disk with plumose pappus : involucre
scales in two rows. K. amelloldes, Nees (Figs. 1207-8),

is an excellent annual, of easy culture in any garden
soil. Var. atroviolAcea, Hort., has dark violet fls. Var.
kermeslna, Hort., has violet-red fls. Sow seeds where
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the plants are to grow; or they may be started indoors
and the plants transplanted to the open. The genus
Kaulfussia was founded by Nees in 1820. In 1817, how-

1208. Charieis heterophylla, commonly known as Kaul-
fussia amelloides.

ever, the plant was described by Cassini as Charieis

heterophylla, and this name should stand. S.Africa.

L. H. B.

KENILWOHTH IVY. Linaria Cymbalaria.

KENNfiDYA (Kennedy, of the nursery firm of Ken-
nedy & Lee, important English nurserymen of the lat-

ter part of last century). Leqnminbsm. Australian
woody trailers or twiners of about a dozen species,

making excellent plants for the intermediate house or
conservatory. Fls. red to almost black, pea-like: h's.

mostly pinnately 3-foliolate: standard orbicular or obo-

vate, narrowed to a claw, and bearing minute auricles;

wings falcate, Joined to the keel; stamens diadelphous,
— 9 and 1: pod linear, flattened or cylindrical, 2-

valved, with pithy divisions between the seeds. Ken-
nedyas are easily grown from cuttings of nearly ripe

wood: also from seeds. They are mostly spring and
summer bloomers, and should rest in winter. Give
plenty of water during summer. They should be given
support: they grow from 3-10 feet high, making stiff,

woody stems. They may be trimmed back freely when
at rest. The taller kinds, like K. rubicunda and K.
coccinea, are excellent for rafters. Well-rooted plants

may be planted permanently in the greenhouse border.

A. Fls. nearly black.

nigricans, Lindl. Twining, robust, somewhat pubes-
cent: Ifts. (sometimes reduced to 1) broad-ovate or

rhomboid, entire, obtuse or emarginate: fls. slender,

1 in. or more long, in short one-sided axillary racemes,
deep violet-purple or almost black: pod flattened. B.R.
20:1715. B.M. 3652.-K'. carulea, Hort.,with blue fls.,

is perhaps this species.

AA. Fls. red or scarlet.

B. Standard narrow-obovate.

nibiciinda, Vent. Pubescent: Ifts. 3-4 in. long, ovate
to orbicular or ovate-lanceolate, entire: fls. dull red,
drooping in racemes, usually not exceeding the Ivs.;

standard narrow-obovate, reflexed; wings narrow and
erect: pod flat or nearly so. L.B.C. 10:954. B.M. 268
(as Olycine rubicunda). B.E. 13:1101 {a.s A iiiphodus

ovatus).

BB. Standard broad-ovate or orbicular.

prostr&ta, R. Br. Prostate or twining, pubescent

:

Ifts. broad-obovate or orbicular, less than 1 in. long,
often wavy: stipules leafy, cordate: fls. 2-4 on each
peduncle (which usually exceeds the Ivs.), scarlet, %
in. long; standard obovate; keel incurved and obtuse;
wings narrow and short: podnearly cylindrical, pubes-
cent. B.M. 270 (as Glycine coccinea)

.

Var. major, DC. {K. M&rryattm, Lindl. K. Marryat-
ti&na, Hort.). Larger and more hairy; Ifts. larger,
strongly undulate: stipules sometimes 1 in. across:
fls. large, deep scarlet. B.R. 21:1790. Gn. 28:!501. A.P.
3:547. —A very handsome winter-flowering twiner.

coccinea. Vent. Densely pubescent: Ifts. 3 or 5, ovate
or oblong, very obtuse, often 3-lobed ; stipules very

small: fls. Kin. long, scarlet, in long-peduncled clus-
ters of 15-20; standard orbicular; keel very obtuse:
pod flattened. B.M. 2664. L.B.C. 12:1126.-Known un-
der several names, as A', inophylla ,\Anil\. , B.R. 17:1421;
K. dilatata, Cunn., B.R. 18:1526; Zichya tricolor,

Lindl., B.R. 25:52; Z. villdsa, Lindl., B.R. 28:68, and
others. Handsome slender twiner or trailer. L. H. B.

KENBICK, WILLIAM, was born in 1795, and was the
oldest sou of John Kenrick, one of the pioneer American
nurserymen. His father commenced his nursery in the
year 1790 on Nonantum Hill, near the line of the towns
of Newton and Brighton, Mass., and on the very ground
where the apostle Eliot began his labors for the Indians,
under Waban, their chief. The raising of peach seed-
lings was the commencement of Mr. Kenrick's work.
He soon acquired the art of budding, and thus offered
named varieties for sale. In the year 1823 his son Wil-
liam became a partner in the nursery, and we find the
first advertisement of the stock in the October number
of the "New England Parmer " of thatyear. It named 30
varieties of finest budded peaches 5 to 8 feet high at33>^
cents each; 10 varieties of European grapes; 4 Ameri-
can: Isabella, Catawba, Bland and Scuppernong; cur-
rants, horse-chestnut, catalpa, mountain ash, lilacs,

roses and a few other ornamental trees. It was stated that
the trees would be packed with clay and mats. The son,
William, appears to have assumed early control, having
planted in 1823 two acres in currants alone. In 1824 they
made 1,700 gallons of currant wine, increasing the amount
to 3,000 gallons in 1825 and to 3,600 in 1826. Mr. Ken-
rick was an enthusiast in whatever he did, his extensive
cultivation and introduction of the Lombardy poplar
being an illustration of his sanguine temperament. A
still more marked instance was his culture of the Morus
multicaulis about the year 1835, and his advocacy of silk

culture. For a time he found this to be a more profit-

able venture to himself than to his patrons. But it

should be said that, however sanguine and confident
were his opinions, they were honestly held and with no
intent to mislead. In the year 1835 Mr. Kenrick pub-
lished "The American Silk Growers* Guide," a small trea-

tise on mulberry culture. In 1833 appeared the "New
American Orchardist." This is a larger work, and is a
full description of the fruits of that date. The author
acknowledges his large indebtedness to other cultivators,

especially to Mr. Robert Manning, of Salem, who pub-
lished his "Book of Fruits" in 1838. Mr. Kenrick died
in February, 1872. -^jj. q. Strong.

E£lfTIA (after William Kent, horticulturist, compan-
ion of Reinwardt in journeys through the Indian archi-
pelago). Palmdceoe. Spineless palms with pinnate Ivs.,

sharp-pointed or 2-toothed, linear-lanceolate Ifts., mid-
nerves scaly beneath, and rachis angled above; petiole

channeled above, rounded on the back. It differs from
Areca in the sharply 4-angled branchlets of the spadices

;

and from Hedyscepe and Kentiopsis in having only 6 sta-

mens. Species at most 6 or 7, from the Moluccas to
northern Australia. The type is IC. procera, Blume,
from New Guinea, which is not cult. It is probable that
none of the Kentias known to the American trade be-
long properly in this genus.

K. australis, Hort., from Lord Howe's Island, is probably one
of the foiu- following palms which, according to Maiden in Proc.
Linn. See. N. S. W. 1898, are the only palms on that island:

Clinostigma Mooreanum, Howea Belraoreana and Porsteriana,
and Hedyscepe Canterbnryana. K. australis was int. 1873 and ad-

vertised 1893 by John Saul.— Z". Behnoreana, C. Moore=Howea
Belmoreana. — .ff. Baueri, Seem. =Rhopalostylis Baueri.— £".

Bclmoredna, F. Muell. = Howea Belmore.ana. — £". Brdwnii,
Hort. Dedicated to D. S. Brown, of St. Louis, Mo. Resembles
K. Macarthuri. Lvs. pinnate, arching: Ifts. truncate and pre-

morse. Very graceful. A.G. 15:266 and20:223. This is, perhaps,
Nenga or Hydriastele.—ii. Canterburyana, F. Muell.=Hedy-
scepe Canterburyana. — K. divaricdta. Planch. ^ Kentiopsis
divarieata.—£. Dumonidna, Hort. Adv. 1895 by Pitcher &
Manda. F.R. 1:379.— BT. eleijans, Brongn. & Gris.=Cyphophoe-
nix elegans.— S". exorrhlza, H. Wendl.^Exorrhiza Wendlandi-
ana.—£. Forsteridna. P. Muell.=Howea Forsteriana.— S". fru-

tescens, Hort. Cult, by Siebrecht & Son.— Jl. fulc}ta, Brong.=
Cyphophceuix fulcita.

—

K. ardcllis, Hort.=Mierol:entia grac-

ilis.—.ff. Kirstenidna, Hort. Lvs. very slender, dark green,
arching, ascending, widely pinnated ; Ifts. broadly euneate.
shaped like a shark's fin, the truncate apex curiously erose,

ragged, the upper margin extending into a long, sharp tip; peti-
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oles covered witk light grayisli brown pubescence. New Ire-

land. A.G. 20:223 (1899). G.C. III. 24:391. This is prob-
ably a Nenga.

—

K. Lindeni, Hort.=Kentiopsis macrocarpa.

—

K. Liiciani, Lind.=Kentiopsis macrocarpa.

—

K. Macdrthun,
Hort. An elegant palm, with smooth, suberect Ivs. ; Ifts. semi-
pendulous, alternate, 4-8 in. long, 3^-1 in. wide, the midvein
prominent above, obliquely truncate and ragged or premorse.
Stems smooth, suckering quite freely. New Guinea. Int. 1878,

Veitch & Sons. F. 1879, p. 115. Perhaps a Nenga.—£7. Jlfoore-

dna, F. Muell.=01inostigma Mooreanum.— Jf. Mbrei. Hort.
Dreer. Possibly same as K. Mooreana.

—

K. rubricaidis, Hort.
Lvs. pinnate, ovate, wltli red petioles. Adv. 1895 by Pitcher &
Manda.—iT. rupicola, Hort. Adv. 1895 by Pitcher & Manda.—
K. Sanderidna, Hort. Very slender in habit, very hard foliage,

spreading: Ifts. very narrow, arranged on an arching rachis
similar to Oocos Weddelliana. A graceful plant for j<ardinieres

or eonsei-vatories. A.G. 20:223.

—

K. Sapida, iIart.=Rhopalo-
stylis sapida.— £". "Ta/i Ho-ilttei, Hort.= Veitchia, sp. ? Adv.
1895 by Pitcher & Manda.—£:. VHtchii, Hort. probably=Hedy-
scepe CanterbuiTana.— iT. Wendlandidna, F. Muell.=Hydrias-
tele Wendlandiana. Jared G. Smith.

KEHTIdPSIS (Greek: like Kentia). Palmdcece.
Spineless palms : lvs. equally pinnate; pinnae suboppo-
site, very coriaceous, narrow, sword-shaped, narrowed
to the obtuse or toothed apes, with strong mid-nerve,
prominent veins and thickened margins. Species 2.

New Caledonia.
Kentiopsis belongs to a large group of genera men-

tioned under Hedyscepe (p. 718), which differ from
Kentia in having the ovule fastened on the side of the
locule, and more or less pendulous, instead of fastened
at the base and erect, as in Kentia. Kentiopsis is dis-

tinguished from Hydriastele by having its lis. arranged
spirally instead of in 4 ranks. Prom numerous other
cultivated allies it is distinguished by the following
characters: stamens numerous, 20-25: leaf-segments
narrowed, obtuse or dentate: sepals of the staminate
fls. triangular-orbicular, broadly overlapping.

macrocarpa, Brongu. {Kentia Jjiudeni, Hort. Linden.
Kintia Zihciana, Linden). Rachis flat above, convex
below. The form known as Khitia Iniciani has bright
^een Its., tinged with brown on the under surface, the
young petiole yellowish, later becoming brown. I.H.

29:451 and 24:276. F. 1884, p. 71. S.H. 2:117. -The spe-

cies is distinguished by the reddish tinge of the young
leaves.

K. divaricata, Brongn. (Kentia divaricata. Planch.), is re-

ferred by Drude in Engler & Prantl, to Drymophloeus. It may
be distinguished from the preceding by the alternate pinnae
and triangular rachis, keeled above. I.H. 28:409. This has
been confused in the trade with Kentia gracilis, which is re-

ferred by Index Kewensis
to Microkentia gr.acilis . See
I.H. 23:245. Advertised 1895
by Pitcher & Manda. -iT.
olivceformis, Brongn., is

characterized by the 4-

angled rachis. Not etdti-

vated.

KENTUCKY HORTI-
CULTURE. Pig. 1209.

The state of Kentucky,
while its interests have
not been distinctively
developed in the direc-
tion of horticulture, is,

nevertheless, in its va-
rious parts, admirably
adapted to nearly all the
fruits and vegetables of
the temperate zone. Its

cultivation has been pri-

marily that pertaining to
general agriculture and
stock-raising,rather than
horticulture.
Before the civil war the people of wealth and culture,

particularly over large areas through the central por-
tion of the state, dwelt very largely in the couutry
rather than in tlie towns, which at that time were
nearly all small and comparatively unimportant. There
are many evidences still remaining, in stately country
homes surrounded by magnificent old trees and old-
fashioned gardens, to bear witness to the high appre-
ciation of the people of that period for the amenities of

rural life. At that time commercial horticulture in the
state was almost unknown; but with the steady advance
in fruit-growing throughout the country, and with in-
creasing facilities for rapid transportation for perish-
able products, there have been developed in recent
years several well-defined fruit- and vegetable-growing
areas, in which these industries have assumed large
proportions.
The most important of these districts are two which

lie respectively to the northeast and south of Louisville,
and the boundaries of which, to some extent, overlap.
The first of these is comprised largely of the counties
of Trimble and Oldham. Trimble county is especially
noted for its extensive peach orchards, ^which are sit-

uated upon the elevated lands adjacent to the Ohio
river, much of the fruit being shipped by water to
Louisville, Cincinnati, and other river towns. Oldham
county has a large acreage of grapes. The first vine-
yards were established in the decade of 1850-60, of the
Catawba and Isabella varieties. On account of the rot,

the culture of these varieties was not very successful,
but early in the next decade the Ives was introduced,
and owing to its productiveness and shipping qualities,

it has since been grown almost exclusively. The growth
of the industry was quite steady until about 1890, when
one or two seasons of large crops, accompanied by high
prices, led to a very large increase in the acreage. Dur-
ing the past few years the business has been somewhat
depressed, on account of the competition of earlier
grapes from Georgia and other southern states.

To the south and southwest of Louisville lies the
fruit district, known as Muldraugh Hill, a low, moun-
tainous elevation, extending, in Kentucky, in a south-
easterly direction from the Ohio river in Meade county,
through Hardin, Larue, Green, and portions of adjacent
counties. In this hill country fruit-growing is most
largely developed on its southern slope, peaches and
apples holding the first place in importance, while pears,
plums and the small fruits are also extensively grown.
This locality seems peculiarly adapted to the apple
and peach, orchards of the latter having produced, ac-
cording to good authorities, nineteen paying crops in
twenty- three years, with comparative freedom from dis-
ease, and attaining, when permitted, a great age and
size. The fruit from this district is shipped to various
points in the Mississippi valley, but especially to such
northern cities as Indianapolis and Chicago, where it

holds high rank.
Between and connecting the two fruit districts meu-

1209. Kentucky. Shaded areas designate pomological districts.

tioned is the county of .Jefferson, containing the largest
city in the state— Louisville. In this county fruit-

growing and market-gardening are very extensively de-
veloped, particularly for the local market, and here also
are found the most extensive florists' establishments in

the state, as well as many forcing-houses, devoted to
growing winter vegetables, chiefly lettuce.

Throughout much of the fruit districts mentioned, as
in many other parts of the state, the favorable results
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secured in fruit-production are possible largely on ac-
count of the immunity from late spring frosts, due to
elevated locations and to the deeply eroded river chan-
nels, which afford abundant cold air drainage.
In the extreme southwestern corner of the state (near

K in Pig. 1209) , in the counties of Carlisle, Hickman and
Fulton, a combination of favorable conditions has led to
an extensive development of the trucking and small
fruit interests. Chief among these conditions are a fer-
tile soil, a warm spring temperature, and direct and rapid
transportation, both by water and rail, to northern cities.

Many hundreds of acres of strawberries are grown, and
the production of beans, spinach, melons and other gar-
den crops is of nearly equal importance.

In the vicinity of Cincinnati, Ohio, the fruit and vege-
table-growing interests are quite extensive, although
the conditions for market-gardening have led to a
greater development of that business upon the northern
than upon the Kentucky side of the Ohio river.
About two-fifths of the eastern portion of Kentucky,

comprising the mountainous part of the state, is still

sparsely settled, its agriculture is confined to a few
staple crops produced, in many cases, by primitive
methods, and true horticulture is comparatively un-
known over a great part of this vast area, although, as
shown in isolated localities, nearly all our fruits and
vegetables can be grown with perfect success. Within
the borders of this mountain region, in the southeastern
part of the state, are several prosperous German and
Swiss colonies, nearly every member of which, with
characteristic industry and thrift, has possessed him-
self, on some part of his farm, of a vineyard and or-

chard, and so produces an ample supply of the best
fruits. Here and there in other localities, enterprising
individuals have demonstrated the easy possibility of
producing orchard and garden products without stint;
but the average farmer of the mountain region, as too
often elsewhere, is apparently content to let his table re-

main bare of the best fruits and vegetables, as his home
surroundings are so often bare of trees and flowers.
The public parks of the state are confined almost ex-

clusively to those of the city of Louisville, which was
itself without any park system until recent years.
After the passage of an act providing for their estab-
lishment, a board of park commissioners was elected in
1890, since which time the development of the park sys-
tem has been vigorously prosecuted. At the present
time there has been secured for this purpose a splendid
public possession of over 1,100 acres, composed of Iro-
quois park, 589 acres; Cherokee park, 30i acres; Shaw-
nee park, 167 acres ; and the southern parkway, 48 acres,
together with a number of small city squares. 'These
parks are being improved under the direction of the
most skilful landscape architects, and promise soon to
bring the city of Louisville to an equality in this respect
with other great cities of the country.
Of other public grounds in which the work of the

landscape horticulturist is manifest, the two ceme-
teries. Cave Hill, of Louisville, and that of Lexington
are perhaps the most notable examples in the state.

The former comprises an area of about 300 acres, and
is situated upon a beautiful tract of land, elevated 100
feet above the Ohio river. It contains several beautiful
lakes, and is especially rich in its collections of
aquatics.
The cemetery at Lexington contains over 100 acres,

and was established in 1819. It is exceptionally fortu-
nate in having been under the same superintendent
during its entire history of almost fifty years, and in
having the landscape method of treatment followed
from the first. Among many interesting horticultural
features, the most notable to-day are the magnificent
old bur oaks and white elms, many of which are 4 or 5
feet in diameter, Clarence W. Mathews.

KENTUCKY BLUE GRASS. Poa pratensis

.

and borne in elongated umbels. It should probably be
known as Cochlearia saxatiUs. Four genera, represent-
ing 4 orders, have been named after Johann Simon von
Kerner, 1755-1830, Prof, of Botany at Stuttgart. Bentham
and Hooker regard the cruciferous Kernera as a sub-
genus of Cochlearia, in which the stamens are longer
and bowed at the apex; pods turgid; valves very con-
vex: cotyledons accumbent or incumbent.
The following species is a compact, branching, neat

habited plant thriving in any light soil that is moder-
ately rich. It requires a sunny Isut not too dry situation.
Prop, by cuttings, division or seed.

K. aaxdtiUs, Reiclib. Properly Cochlearia saxatilis, Linn.
Root-lvs. oblong, dentate, pilose : stem-lvs. linear-oblong :

petals 4, obovate, 2-3 times as long as the calyx: seeds numer-
ous, not margined. Eu. j_ g, Keller and W. M.

K£BRIA (after William Kerr, a gardener who intro-
duced this and many other plants from China; not J.
Bellenden Ker or M. Kerr, as often stated). Bos&cece.
A monotypic genus, one of the first shrubs brought from
Japan ; best known by its weak, slender green branches,
slender irregularly toothed Ivs. and large yellow fls. It

grows 4-8 ft. high and as broad as high, with numerous
short-branched, spreadingatems, attractive in winterfrom
its light green branches, in early June when its blossoms
appear in greatest aiiundance; in November, when the
Ivs. are of a clear yellow, and is not unattractive through-
out the whole year. It is a refined plant and deserves
free use in ornamental planting, either in simple masses
or at the front of a shrubby group or border. It is not
thoroughly hardy in all situations in the northern states,
the tips of its branches often winter-killing, which
causes it to demand a well-drained and partially shel-
tered position. It grows in any good garden soil. Al-
though enduring sunlight, it is best in partial shade,
since the intensity of full sunlight partially bleaches the
fls. It is prop, by cuttings, layers and root divisions.

Japdnica, DC [Corcliorus Japdnicus^T'hxmh.) Globe
Flower. Japanese Rose. Fig. 1210. Lvs. simple, al-

ternate, ovate-lanceolate, acuminate, largely unequally
serrate, 1-2 in. long, clear green above, pale below, thin,
slightly pubescent: fls. abundant, solitary, terminal,
peduncled, 1-2 in. in diameter, appearing in June and

KENTUCKY COFFEE TREE.
densis.

Gymnocladiis Cana-

K£RNERA. Crucifh-m. Under this name amateurs
cultivate a rock plant growing about 4 in. high, which
blooms profusely all summer, its fls. being small, white.

1210. Kerria Japonica.

Showing single and double flowers (X H).

more or less throughout the year; calyx persistent, 5-

lobed; petals5, large, yellow, ovate; stamens numerous:
carpels 5-8, globose, distinct. A. G. 18:425. F.E. 9:593.
R.H. 1869, p. 293. S.B.P.G. II. 337. Gn. 21, p. 275.-
Var. {lore pUno, double, more vigorous and more fre-

quent in culture than the single. B.M. 1296. Var.
grandiUdra, a vigorous form with large fls. Var. atireo-

vittEltis [ramu'tis varieqatis aureis), a dwarf form, the
branches striped with yellow and green. Var. argfinteo-
variegita, 2-3 ft. high, with small green lvs. edged with
w'^i'i^- A. Phelps Wyman.
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KIDNEY BEAN. Common name in England for the
common beans in distinction from the Lima bean, tlie

former being Phaseolas vulgaris, the latter P, lunatus,

KIDNEY VETCH. See AntlujUis.

KINGNUT. Canja sulcata.

KIN-KAN. See Kumquat.

KINNIKINNICK. Dry bark of Gormis Amomum,
smoked by western Indians.

KITCHEN GARDEN. See Vegetable Gardening,
Gardens, and Horticulture,

KLEINIA. Of the 3 genera of Compositie of this
came, 2 are referred to Porophyllum and Janmea, but
the trade names will be accounted for under Senecio,

KNAPWEED. See Centaurea.

KNIGHT'S STAK. Sippeastrum equestre.

KNIFHdFIA (Johann Hieronymus Kuiphof, 1704-
1765, professor at Erfurt). Jjilidceoi. This genus in-

cludes the Bed-hot Poker Plant (Pig. 1211), which is

unique in its appearance and one of the most striking
plants in common cultivation. No one who has ever
seen its pyramidal spike of blazing red lis, borne in au-
tumn is likely to forget when and where he "discovered"
this plant. It is herbaceous and nearly hardy N.,has
sword-shaped lvs.2-3 ft. long, and several scapes 4 or
5 ft. high surmounted by a spike 4-8 in. long composed
of perhaps 100 tubular, drooping fls., each 1 in. or more
long, and fiery, untamed red. A sky-rocket is not more
startling. By far the commonest species is K. aloides,
which has perhaps a dozen varieties with Latin names
and twice as many with personal names. All the other
species have much the same general effect, and are of
interest chiefly to collectors and fanciers. Poker Plants
are hardy south of Philadelphia when well covered in
winter, but in the North it is generally safer to dig up
the plants in November, place them in boxes with dry
earth, and store them in a cellar in winter. In spring
place them in a warm, sheltered, well-drained spot,
preferably with a background of shrubbery to set off the
flowers.
The genus is confined to Africa and Madagascar, and

all but two of the species numbered below are from
south Africa. The plants seem to be still better known
to the trade as species of Tritoma, but the following ac-
count omits most of such synonyms. Bentham and
Hooker placed Kniphofia between Funkia and Notoscep-
trum. The latter genus is not in cultivation, and Fun-
kia has blue or white fls., which colors are not found in
Kniphofia. Poker Plants have fls. of red, orange or yel-
low. Blandfordia has similar colors and agrees in hav-
ing pendulous tubular fls. with short lobes, and also
long, narrow Ivs., but the stamens are fixed at the mid-
dle of the tube, and the capsule has septicidal dehis-
cence, while in Kniphofia the stamens are fixed under
the pistil and the capsule has loculicidal dehiscence.

Kniphofias are often classed by dealers as bulbous
plants, though they have only a short rhizome and nu-
merous, clustered, thiekish root-fibers. Baker speaks of
the " raceme" of a Kniphofia, but the pedicels are so short
that the inflorescence is here spoken of as a "spike, "par-
ticularly as a spike signifies to the popular mind a
denser inflorescence than a raceme. Most of the spe-
cies have been very recently monographed by Baker in
Flora Capensis, vol. 6 and Flora of Trop. Afr. vol. 7.

When the height of the plants is given below, it refers
to the height of the scape.

Index of names exclusive of those in the supplemen-
tary lists (varieties and synonyms in italic)

:

aloides, 1. corollina, 5. Nelsoni, 4.

Burehelli, 3. glaucesceiis, 1. nuMlis, 1.

carnosa, 1. grandiflora, 1. paucifiora, 8.

caulescens. 6. grandis, 1. Rooperi, 2.

comosa, 10. Leichtlinii, 9. Saundersii, 1.

toronianum, 5. Maeowanii. 5. Tuekii, 7.

A. Length of perianth 1 in. or more.
B. Stemless or nearly so.

c. Form of Ivs, sword - shaped-
acuminate.

D. Color of Ivs. dull green.
E. Width of Ivs. %-l in 1. aloides

EE. Width of Ivs. 1% in 2. Kooperi
DD. Color of h's. bright green 3. Burchelli

CC. Form of Ivs. linear.

D. Width of Ivs. one-sixteenth to

one-twelfth of an inch 4. Nelsoni
DD. Width of Ivs. one-eighth to

one-sixth of an inch 5. Maeowanii
BB. Stem 6-12 in. long 6. caulescens

AA. Length of perian'h yi-% in.

B. Form of perianth subcylindrical. . 7. Tuekii
BB. Form of perianth funnel-shaped.

c. Width of Ivs. one-eighth to one-
sixth of an inch 8. paucifiora

CC. Width of Ivs. K in.

D. Staviens 1^ times as long as
the perianth 9. Leichtlinii

DD. Stamens twice as long as the
perianth 10. comosa

1. aloides, Moench (K. UvcLria, Hook. Tritoma
Uvdria, Ker.). Ked-hot Poker Plant. Poker Plant.
Torch Lilt. Flame Flower. Fig. 1211. Lvs. slightly

1211. Kniphofia aloides.

Separate flower natural size.

glaucous, 2-3 ft. long, scabrous on the margin, acutely
keeled, with 30-40 close vertical veins : raceme dense,
often 6 in. long, 2K-3 in. thick: upper fls. bright red,
lower ones yellow; perianth cylindrical; stamens some-
times barely exserted. P.S. 13:1393. B.M. 4816:758.-
The following varieties with Latin names are in the
trade and usually advertised as apparent species under
Kniphofia or Tritoma. They may be all more or less
distinct horticulturally. Aneverblooming kind is adver-
tised in 1900 and said to flower from June to Dec. Var.
camdsais figured in Gn. 19: 286 with the fls. opening from
the top instead of the bottom, and with red filaments
and yellow anthers. Leichtlin introduced it about 1881
and said it grew lK-2 ft. high, the apricot-red of the
fis. toned down by a glaucous bloom. Var. floribtinda is

early-flowering, says Van Tubergen. Var. glaiica is less
known than the next. Var. glaucSscens is figured in Gn.
36-; 727 with a spike 9 in. long, of "verrailion-scarlet fls.

changing to a more orange color. One of the freest
bloomers. Int. 1859." Foliage somewhat glaucous.
Var. grandiflbra, one of the earliest improvements on the
type. John Saul said it grows 2-3 ft. high. Var. grandis.
"The largest-flowered of all; fls. red and yellow, 5 ft."

Woolson. Referred by Kew authorities to var. maxima.
Var. ndbilis is said by Carriere, R.H. 1885:252, to have
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shorter and stricter Ivs. than Saundersii, the spikes more
ovoid, the ils. uniformly red and less deHexed. Lvs. not
glaucous. Gn. 55, p. 1G7. Var. Saiindersii, in E.H.
1882:504, is shown with " red-orange fls."in an elliptical

spike and said to grow 6 ft. and more high. Woolson
finds it grows 4-6 ft. high in rich soil, with cylindrical
spikes 18-24 in. long and fls. often % in. across, Var.
ser6tina is a late-fid. form.
Baker's treatment of the varieties is as follows:

Var. mixima. Baker {K. and T. grandiflbra, Hort. T.
Saundersii, CaiT.). More robust: lvs. 4-5 ft. long, 1 in.

wide: raceme and fls. longer: stamens more decidedly
exserted. B.M. G553 {fls. yellow, more or less tinged
red). E.H. 1882:504 (colored like the type).

Var. ii6bilis, Baker (T. ndbilis, Guill.). Still more
robust: scape including raceme sometimes 6-7 ft. long:
fls. IK in. long. R.H. 1885:252.

Var. ser6tina, Hort. A late-flowering form with slender
perianth l^i in. long and distinctly exserted stamens.
Baker also mentions varieties carnosa and glaucescens
without discrimination. Other varieties with Latin
names are mentioned in Gn. 36: 727.

2. Kodperi, Lem. Lvs. 4 ft. long, scabrous on the
margin, glaucous. Later-fld. than No. 1: fls. paler. B.
M. 6116.

3. Burchelli, Kunth. Lvs. 2-3 ft. long, %-% in. wide,
smooth on the margin: spike 6-12 in. long: fls. bright
yellow, much tinged with red when young. "A much
dwarfer plant than No. 1 and for many purposes
equally desirable. Height 1}4 ft. Fls. tinged green."
J. B. Keller.

4. NSlsoni, Mast. Lvs. lK-2 ft. long, with a thick mid-
rib and recurved serrulate edges. G.C. III. 11:561. Gn.
50, p. 400; 55:1213 (brick-red, no trace of yellow).

5. Mac6wanii, Baker. Lvs. with a thickened scabrous
margin, many upper fls. bright dark red. B.M. 6167,

E.H. 1879:390. —"Avery neat dwarf species with orange-
scarlet fls. in early autumn, 1-2 ft." Woolson. K. coral-
Una, Hort., R.B. 19:25 (1893), a hybrid between this

species and K. Uvaria ,

-w&s raised by Deleuil, of Mar-
seilles. Woolson says it grows 18-24 in. high and bears
ovoid spikes of coral red fls. all summer and fall. He
says it is good for cutting. K. corolinianum of one of

our nursery catalogues is presumably an error for K.
corollina. K. media 3Iac6u'anii, Hort. "A hybrid be-

tween IC. aloides grandiflora and K. Macowanii. This
is an earlier blooming sort than either of its parents,

as dwarf as Macowanii and much earlier and more
brilliant. Thoroughly tested." Woolson.

6. caulfiscens, Baker, Lvs. sword-shaped-acuminate,
broadly channelled, not acutely keeled on the back, 4-5

ft. long, 5-6 in. wide, margin serrulate: spike over 1 ft.

long, 3 in. thick: lower fls. yellow, upper ones red. G.
C. IIL 6:564. E.H. 1887:132. -This differs from all de-
scribed above in having stamens much exserted. Gn.
41:861 is perhaps the most artistic of all colored plates

of Kniphofias.

7. Tiickii, Baker. Lvs. ensiform (linear inNos. 8-10),

1-1 J^ ft. long, ?4 in. wide, margin serrate: spike very
dense, 5-6 in. long: fls. yellow, tinged bright red when
young. One of the hardiest.

8. paucifldra, Baker. Lvs. \-\% ft. long, margin
smooth: raceme lax (dense in Nos. 9-10), 2-3 in. long:

fls. pale yellow; stamens shortly exserted, as in No. 7.

G.C. III. 12:65 shows it with only 25 fls. and the loosest

raceme of any species here described.

9. Leichtlinii, Baker. Fls. bright yellow; perianth
more narrowly funnel-shaped than in No. 10, becoming
^in. long; scape speckled with red, sometimes bearing
a bract 4-5 in. long. This and No. 10 are from tropical

Africa; the rest from South Africa. B.M. 6716. R.H.
1884, p. 557. Var. distichya. Baker, has a forked scape
and small accessory lateral raceme.

10. comdsa, Hochst. Fls. bright yellow, dilated sud-
denly at the middle, K in. long; fllaments red; anthers
yellow. B.M. 6569. — This has relatively longer stamens
than any other species and is perhaps more conspicuous
by reason of its mass of stamens than the outline of the
spike. One of the tenderest.

Supplementary list of imperfectly known Latin names rep-

resenting kinds now advertised in America: K. hi/brida, Hort.,
is a trade name used to include varieties with personal names,
of miscellaneous or unknown jULrentnge.—K, 7nutdbile, Hort.
"Height 5-0 ft." Woolson.—K. Pfitzerii, B.ort. John Saul, 189:),

said " rose-scarlet without a trace of yellow." Dreer, 1900, says
it is a great improvement of K. aloides, var. grandiflora, the
scapes more numerous, often 4/^ ft. high: spikes over 12 in.
long: fls. rich orange-scarlet, shading to salmon-rose at the
edge.— if. specidsa, Hort. Van Tubergen.— £". Wohdii, Hort., is

advertised by Franceschi, who says it comes from Natal, and
has lemon-yellow fls. Not in Flora Capensis.
Twenty-five varieties with personal names are advertised by

Van Tubergen and Krelage. How much variation in habit and
season of bloom' does not appear. The color-range is about as
follows: dark brick red, carmine-red, coral red, scarlet-orange,
orange, bronzy yellow, deep yellow, pure yellow and primrose-
or straw-colored. The filaments may be red or yellow, the
jinthers apparently sometimes differently colored from the fila-

ments. Some hybrids are recorded, and some form of K. aloides
is usually concerned. -^^ ]y[^

KdCHIA (after W. D. J. Koch, 1771-1849, professor of
botany at Erlangen; wrote a flora of Germany and Switz-
erland). CJienopodidcea^. This includes a plant treated
as a hardy annual which is called the Mock Cypress
or Summer Cypress. J. Wilkinson Elliott says, "It
grows 2-2% ft. high, resembling a small, closely sheared
evergreen, the foliage being light green until Septem-
ber, when the whole plant is a solid mass of crimson.
The fls. are minute but countless. The plant dies within
two weeks after blooming. It germinates very quickly,
even in the warm spells of late winter." Elliott called it

the Mexican Fire Plant, because the seeds were procured
in Mexico. However, the genus has no species native to
the western hemisphere. It is probably this same plant
which is advertised by Bridgeman as Belvidere Kochia.
There is no genus called Belvidere. The French popu-
lar name for this plant is Belvedere, and it is a native
of Europe and northern Asia. Bridgeman, however,
says the fls. are yellow, and gives the height as 3 ft.,

while Voss (Vilmorin's Blumengartnerei) says it is 3-5
ft. high or more. Voss advises a clay soil and sunny posi-
tion, and since it likes a salty soil recommends that
about an ounce and a half of saltpetre be sprinkled over
each square yard of soil. This plant is used abroad as a
"foliage plant," because of the vivid color of the whole
plant from July to September.
The seed may be sown indoors in April, and the plants

set out in May, or the seeds may be sown in the open
ground about May 1. The plants should stand about 2

ft. apart.
Kochia is a polymorphorus genus of about 30 species

of herbs which are often woody at the base: lvs. often
minute and narrow, alternate, more or less silky, rarely
glabrous: fls, small or minute, sessile, solitary or clus-

tered in the axils of the lvs.; calyx enlarging into a
flask-shaped body, which incloses the fruit

;
perianth

orbicular; lobes 5, incurved and bearing horizontal wings
on the back or on the tube which are membranous or
scarious, distinct or confluent; stamens 5; fllaments
short or long and compressed; stigmas 2, rarely 3.

scop^ria, Schrad, Mock Cypress, Summer Cypress,
Erect, much-branched, densely pyramidal ; branches
striate, slender, and close to the main stem: lvs,

linear-lanceolate, ciliate, 2-3 in, long, 2-4 lines wide:
fls, inconspicuous, green; perianth in fruit provided with
very short, triangular, pointed appendages.

K(EL£RIA ( Georg Ludwig Koeler, professor of natural
history at Mainz, published in 1802 a description of the
grasses of Germany and France). Graminem. This in-

cludes a tufted, perennial grass sometimes offered by col-

lectors of native plants. Wilfred Brotherton suggests its

cultivation for ornament in dry, silvery sand. It is a

very variable plant, growing 1-2% ft. high, erect and
unbranched, and has shining spikes. The genus con-
tains about 15 widely scattered species, and its nearest
cultivated allies are Eatonia and Molinia, which are dis-

criminated elsewhere. Important generic characters are

the spicate panicles, which are cylindrical or somewhat
interrupted; flowering glumes more or less hyaline-

scarious, blunt, or tipped with a mucro or rarely a short

awn.

cristata, Pers. Stems rigid, pubescent Just below the

panicle : sheaths often shorter than the internodes.
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smooth, scabrous or hirsute : Ivs. 1-12 in. long, flat or

involute: spikelets 2-5-fld. July-Sept. Widely distri-

buted in N. Amer. in sandy and praire soil. B.B. 1:194.

W. M.

KCELEEUTfiEIA (Joseph G. Koelreuter, 1733-1806,

professor of natural history at Karlsruhe). Sapinddcece.
An arborescent genus of about 3 species occurring in

China and Japan, one of which is K. paniculata, a me-
dium-sized, irregular, round-headed tree, 25-30 ft. high,

with large, compound, irregularly toothed Ivs., yellow
fls. in July and large, bladdery fruits in panicles in

autumn. It is hardy in Mass., although single limbs
are occasionally killed back in winter. It also endures
dry weather and hot winds in the West. It is of easy
culture, but requires a fairly rich soil. As an ornament
it may be used as a single specimen, though not a par-

ticularly refined tree, or it may be mixed with other
genera in the woody border. It is prop, by seeds, which it

ripens early and freely, by layers in autumn, by cuttings

of the young branches in spring, and by root-cuttings.

paniculata, Laxm. {Saplndiis Chim'nsis, Murr. ).

Vaknish Tree. Lvs. deciduous, alternate, 12 in. long,

unequally pinnate, without stipules; Ifts. ovate, largely

and Irregularly dentate, glabrous, in 4—7 pairs, opposite

and alternate : fls. yellow, 14 in. long, in large, upright,

terminal, many-fld. panicles; sepals 5; petals 3-4, hy-
pogynous, irregular, each claw with a scale-like appen-
dage, the disk enlarging before each petal; stamens 5-8:

ovary oblong, pubescent, becoming a 3-lobed, 3-celled

bladdery, inflated, triangular pod, lK-2 in. long, usually
red, becoming brown, borne in large, erect panicles.

G.C. III. 2:561. Gng. 2:353 and 8:219. Gn. 32, p. 378.

K. Hpinnata, Franeh. A vigorous tree, 60 ft. high, with
doubly pinnate lvs. over 2 ft. long, growing in W. China. R.H.
1888, p. 393. Gn. 34, p. 305.

—

K.Japdnica,ii\(i\). A more branched
form with deeply cut lvs. and smaller fruit, hut not specifically

distinct from K. paniculata. _^_ Phelps Wyman.

KCENIGA. See AUlssum.

EOHLBABI (Brassica oleracea, var. caulo-rapa).
Fig. 1212. This plant exhibits a remarkable variation
from the normal form of the specific type, as represented
by the cabbage. A prominent writer on vegetables, re-

ferring to the botany of the plant, says: "It comes be-
tween the cabbage and turnip." Had this reference been
made to the edible portion it would be literally true. In
the turnip the edible part is the swollen root; in the
cabbage it is the fleshy and tightly curled leaves,while in

the Kohlrabi it is the globular enlargement midway be-

tween root and top. This plant is mainly grown for cattle

food. It is but little known in America. In France and
Germany its usefulness is generally recognized. In Italy

the partially developed stems are used as substitutes

for cauliflower and cabbage. It is not likely that as a
cattle food it will grow in popularity in this country,
as rape is better adapted for sheep-grazing purposes,
and turnips can be grown with equal ease and kept
through winter with greater satisfaction. Its treatment
in the garden is essentially that of early cabbage. The
plants are very hardy. For very early crop it is de-
sirable to start them in a hotbed. If properly hardened
off, they may be set out as soon as the frost is out of
the ground. Plant and cultivate like early cabbages.
The seed of main field crop may be sown directly in the
hill. The rows should be 2!^ ft. apart, and the hills 2 ft.

apart in the row. Several seeds are planted in each
hill, and all plants pulled out but one, after danger of
destruction by flea-beetle is over. Many growers in the
western states follow this plan in growing late cabbages,
as well as kale and brussels sprouts. The seed may be
planted, according to locality, from May 10 to June 20.

When the plants are grown in the seed bed the treat-

ment is essentially the same as that described under
Cabbage. In northern regions, only the early varieties
should be grown on account of the slowness of the plant
in maturing. No special effort seems to have been made
to develop many distinct varieties of Kohlrabi. The
two leading types are the Purple and the White Vienna,
which mature sufficiently for table use in 2}4-3 mouths
from time of sowing seed; the common white requires
3-4 months to reach edible size, and much longer to at-

tain maturity. Where corn is largely grown as a cattle

1212. Kohlrabi

food, the culture of Kohlrabi is not likely to extend.
Vilmorin describes Artichoke-leaved and Neapolitan.
Other varieties are Erfurt, Goliath, Green, Imperial,
Late Purple, Purple Vienna, Short-leaved Vienna, White
Forcing, and White
Vienna. Persons who
like turnips will also
like Kohlrabi. The al-

most universal error
in using it is to allow
the tubers to get too
large. When they are
partially grown they
are soft and palatable.
Cabbage worm and
clubroot are the most
important enemies.
Consult, also, Brassica
and Cabbage.

John Craig.

Kohlrabi may be
grown, bunched and
put on the market in
exactly the same man-
ner as early table beets
are handled. In our
eastern cities, where
the population consists
to a large extent of
people of German ex-

traction. Kohlrabi for-

table use is in good de-
mand, or such a de-
maud is easily culti-

vated. We find it an
easy crop to grow, and invariably profitable, simply be-
cause few gardeners make a specialty of it. As early
in spring as the ground can be brought into best shape,
sow seed in rows with the drill, the rows to be about 18

inches apart, and afterwards thin the plants to stand
4 to 6 inches apart in the rows. Begin pulling and
bunching when the bulbs have attained a size of 2 to 3

inches in diameter. Make successional sowings to keep
Tip a continuous supply of the tender bulbs. They grow
tough when neariug full development and maturity.
Plants often winter well on their summer stems, and
seed may be grown from them. t. Gkeiner.

KOLA. See Cola.

EOITJAE. See Conophallus Konjak.

KRAtrSSIA (C. F. F. Krauss, of Stuttgart, collected

plants at the Cape, and wrote on South Sea corals).

Bubidcem. K. lancenlata is a shrub cultivated in

southern Florida, bearing small white fls. in axillary,

many-fld. cymes 5^ in. or more long. K. corlacea of the
trade will be found under Tricalysia, an allied genus,
in which the fls. do not have a densely bearded throat,

as in Kraussia, but are quite glabrous. Kraussia has 3

species of shrubs from the Cape of Good Hope : lvs.

opposite, short-stalked, entire, leathery, elliptical or

lanceolate : stipules short, persistent, grown together

into a small cup: corolla broadly funnel-shaped; lobes

5: ovary 2-celled : berry pea-shaped, 1-3-seeded. E.N.
Reasoner writes that the Kraussias have been frozen so

many times in Florida that he has never seen them in

flower.

lanceolS,ta, Sond. Branches yellowish, 4-grooved: lvs.

lanceolate, acuminate, 3-3H in. long, 8-10 lines wide:
filaments exserted, nearly as long as the anthers

:

stigma 2-cut, one-third as long as the style.

KRiGIA (David Krig or Krieg, an early collector in

Maryland and Delaware). Compdsitce. Five species of

hardy herbaceous plants, annual and perennial, yel-

low-fld. and sometimes called "Dwarf Dandelions."
They differ from the common dandelion in having a

pappus composed of both chaff and bristles, instead of

bristles alone. They are natives of the Atlantic states.

Three perennial species are cult, by dealers in native

plants. These have heads about 1 in. across and 15-20
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pappus bristles. Unlike the common dandelion, these

plants do not become weedy.

A. Stem a leafless scape, hearing 1 head.

B. Has tubers.

Dandelion, Nutt. Height 6-18 in.: Ivs. lanceolate or

almost linear, varying from minutely toothed to pin-

natiiid. Apr.-June. Moist ground, Md. to Fla. and Tex,

—The only kind that has tubers.

BB. Has no tubers.

mont&na, Nutt. (K. Dandelion, var. montana, Chap-
man). Height 9-12 in.: h's. oblong to linear, varying
from entire to pinnatifld: head smaller than in K. Dan-
delion. Crevices of rocks, Alleghenies. N. and S. Car.

and Ga.— Harlan P. Kelsey writes that this is an admir-

able rock plant, thriving in any soil or situation, and
blooming profusely from March to June or July. Prop,

by seed or division.

AA. Stem IS-lvd., branched above, bearing 2-6 heads.

amplexicaMls, Nutt. (CfjntJna Virglnica, Willd.).

Height 12-24 in.: Ivs. oblong or oval, obtuse, entire or

repand and denticulate, or the root-lvs. somewhat lyrate;

stem-lvs. partly clasping. May-Oct. Moist banks,

N. Y. to Ga., west to Colo.

KKYNlTZKIA (Prof. J. Krynitzki, of Cracow). Bor-
laginAcew. Chiefly North American herbs, annuals and
some perennials, with small fls. nearly always white.

Two species have been listed in eastern catalogues, and
are procurable from western collectors. The following
descriptions give some idea of what the plants are like,

and for specific distinctions from numerous allies the

student is referred to Gray's "Synoptical Flora."

glomer5,ta. Gray. Biennial, coarse, grayish prickly-

hirsute, 1-3 ft. high: Ivs. spatulate or linear-spatulate:

fls. white, thyrsoid-glomerate. Plains, along eastern base
of Rocky Mountains.

barbigera, Gray [Eritr'ichium barbigerum, Gray)
Hispid and hirsute, 9-12 in. high: Ivs. linear: fls.white
in solitary or panioled, elongating spikes. S. Calif.

KT1DZ1J VINE. Pueraria TliunberiiiaHa.

KUMftUAT or KINKAN, of the Japanese, is a dwarf
member of the citrous tribe {Citrus Japonica) , seldom

growing more than 6 or 8 ft. high on the
most vigorous stock, and when worked
on a dwarf stock making but a good-
sized bush ; but no matter what its

size may be, it freely produces very
pretty golden yellow fruit, which is

very palatable either in a fresh state
or preserved. The plant may be budded
or grafted on any citrus stock— orange,
lemon, lime, etc. — but is most com-
monly worked on Citrus tritoliata.msik-

but a bush, eminently adapted for
growing in restricted places, both in- and outdoors. As a

pot-plant for the house it is a gem, making a very hand-
some evergreen bush and blooming freely through the
spring or early summer, then setting its interesting
fruit. The flowers are much like the orange, white and
scented, but smaller. The soil best adapted to theKum-
quat is a light loam or sand ; it thrives in any soil suited
to the orange or lemon.
There are two well-defined varieties of this species,

the oblong and round fruited ; the oblong fruit ( Fig.
1213 ) is about 1% inches long by 1 in diameter, and all

the fruits of this variety are almost of an exact size, not

1213. The oblong
Kumquat (X%}.

1214. Round Kumquat (X/i).

so much variance being noticed among them as in
hens' eggs. On the contrary, the round fruits (Fig.

1214) are produced with great difference in size, varying
from M to a full inch in diameter. There is also some
difference in flavor and thickness of skin between the
varieties, the oblong being more esteemed. For an
account, with illustrations of the two types of Kum-
quat, see A.G. 21:345 (1900). The fruit, when eaten
out of hand, is entirely consumed, excepting the few
small seeds; almost everyone tasting it seems to relish
the combined flavor of skin, pulp and juice. Its chief
use, however, is in making marmalade or preserves.
The fruit is used whole in heavy syrup, and makes a
delicious dainty. It is also candied and used in fine con-
fectionary E. N. Rkasoner.

KY'DIA (Col. Robert Kyd, founder of the Calcutta
Botanic Garden, died 1794). Malvcicece. Three species
of oriental trees, one of which is cult, in S. Fla. and
S. Calif, jr. calyclna has white or pink fls. somewhat
like those of- Hibiscus, and borne in long panicles. This
genus belongs to a subtribe characterized by having
2 or more ovules. Kydia has 4-6 bractlets ; Abutilon
none; Sphasralcea 3. Kydia has fls. polygamous; petals
5; staminal tube divided about the middle into 5 divi-
sions, each bearing 3 anthers, which are imperfect in the
pistillate fls.

calyclna, Roxb. Tree, attaining 25 ft.: Ivs. 4-5 in.

long, 3 in. wide, rounded, cordate, palmately 7-nerved,
more or less lobed, midlobe longest, close felted be-
neath; petiole 1-2 in. long: inflorescence much-branched,
many-fld.



LABELING. Figs. 1215-1218. The characters de-
manded iu a good plantlabel are legibility, convenience,
durability and a reasonable cheapness. The purposes
for which labels are needed by the horticulturist may
be grouped as follows: (1) For pots, boxes, frames and
benches; (2) for stock in storage or transit; (3) for

rows, plots or beds in garden, nursery, orchard, etc.;

(4) for individual trees, shrubs and plants.

Of the materials that may be used for labels, wood
holds the first place, and the soft, easily worked nature
of white pine makes this the favorite, though other
more durable woods, such as cedar, cypress, spruce and
mulberry, are used to some extent. Machine-made, ready
painted wooden labels of convenient shapes and sizes,

from i to 12 inches in length, (see 1, Fig. 1215) are car-

ried in all stocks of gardeners' supplies, and are in com-
mon use in all work with plants iu pots, bo.'ies, benches,
etc., and to some extent in out-of-door gardening; but
these should not be trusted when the label is expected
to endure for a considerable time. In the storage of
grafts and cuttings in pits or cellars, two of these labels

should be written and slipped together under the tie,

the outer one for immediate reference and the under
and protected one for security when the other becomes
defaced.
Notched or perforated labels (2, 3, Fig. 1215), with or

without wires, are also prepared for nurserymen's use,
those strung with soft copper wire being the best.
These are used iu the shipping of nearly all trees and
shrubs, and here great annoyance would be saved if all

names were written distinctly and with a heavy impres-
sion. If such labels are used on stock after planting,
the grower should use great care that stems and branches
are not choked by the wire. The printing of any de-
sired names may be procured on order, effect-

ing a great saving of time and a gain in dis-

tinctness.
For marking rows, plots, etc., stakes should

be used large enough to readily attract atten-
tion and not be broken over or moved in cul-

tivation. A very serviceable stake for nur-
series, trial grounds and gardens is made by
cutting 2 inch pine or cyress plank 2% iuches
wide and 2 feet long, pointing and giving two
good coats of paiut. Inscriptions may be sten-
ciled on these as suggested in 4, Fig. 1216,
written with a heavy pencil, or better, when
names, dates and list or plot numbers are
wanted, written on a square of sheet zinc and
fastened to the face of the stake with small
nails. (No. 5.) An aunual coat of paint
obliterates old lettering and preserves the
wood.
A common wooden label for borders, groups

or specimen plants is shown by No. 6 and a
variation by No. 7. The stakes should be of
some durable wood, and the whole well painted

.

A paint of pure lampblack and oil is the most
indestructible that we have, and letters of this
will stand out like type after the lead paint
and the very wood surface have weathered
away from them. An effective contrast is ob-
tained by painting the face of the label black
and doing the lettering in white.
For more permanent labels in a variety of

forms, sheet zinc has proved superior to all

other materials. It may be stamped with steel
letter dies or written upon with a common
lead pencil, but more commonly a chemical
ink is used. The common formula for this in
horticultural books is substantially that pre-
pared by the French chemist, Brainnot, in
1837, and is as follows: Take two parts by
weight of verdigris ( acetate of copper) , two of
sal ammoniac (ammonium chloride), one part
of lampblack and thirty parts of soft water.

The chemicals should be incorporated with a little of the
water, and the balance added. Keep iu a glass bottle
tightly corked and shake frecfuently while using, as the
lampblack tends to separate. The zinc, cut in the desired
forms, should be prepared by scouring slightly with em-
ery dust or fine sand paper. The ink may be applied with
a quill or coarse steel pen, but a fresh one will be needed
with each batch of labels. Inks of an aqueous solution
of chloride of copper or of chloride of mercury are also
recommended for writing on zinc, which should first be
cleaned with a weak solution of muriatic acid. Bichlor-
ide of platinum is one of the blackest inks for ziuc. A
slightly oxidized zinc surface may be written upon with
a soft lead pencil, and while the inscription will not be
very distinct at first will grow more so with age, and
will endure for years.
A wired zinc label, as shown in 8, Fig. 1215, if exposed

to the wind will sometimes cut out the eye completely,
unless care is taken to twist the wire up tightly. Strips
of zinc five-eighths of an inch wide and 7 inches long (9,
Fig. 1215), coiled loosely around a branch, as in No. 10,
are the most serviceable form of tree label, but even
these should be noticed every year, that they do not be-
come fastened into the fork of a rapidly-growing tree.
For borders or beds of herbaceous perennials, bulbs,

and the like, the label shown in No. 11 is excellent and
inexpensive. A piece of galvanized wire Nos. 6-8 in size,

is cut IH to 2 feet long, bent to shape and the written
zinc tablet closed in. For a more conspicuous label, the
zinc may be given a coat of white lead, then one of black
enamel paint, and the letters be traced in white. In some
European botanical gardens a zinc tablet stamped with
sunken letters brought into relief by paint are used for
similar purposes. A zinc label, with two wire legs to

1215. Vaffious types of labels.
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prevent it from turning around, is

shown in Fig 1216. It can be made
for about $2 per hundred, with the
face 3K X 1/i inchs.
There are many designs of expensive

cast or enameled metal or porcelain
labels, that have found little use in this
country. A label of stamped zinc of
English manufacture (shown in 10,

Fig. 1215) is one of the best garden
labels. For Labeling specimen tree
trunks, a sheet of zinc or copper with
a little water-ledge bent at the top,

painted, enameled black and lettered
in white, is about the best thing M'e

have. It should be secured with cop-
per tacks, and given occasional atten-
tion. (See No. 15.) The white bronze
tree tablets with letters cast in relief

have so far failed to secure general in-

troduction. A series of thin sheet-cop-
per labels, to be written on with a stylus
against a soft, yielding surface, as a piece of leather, are

shown in Nos. 12, 13, 14. These have proved too trail for

exposed out-of-door use, but are very good for conserva-
tory plants, orchards, etc., though the inscription needs
rather close examination. In making copper labels, the

1216. A metal gar-

den label.

1218. Paddock's vine-

yard label.

1217. Tree labels of many patterns.

temper should be taken out and the metal folded on the
edges. A neat label for conservatory use is made of
white sheet-celluloid with a mat surface, as pencil marks
show very plainly on it.

Bailey describes (in "Principles of Fruit-growing")
the tree labels shown in Fig. 1217. "1, 2, German labels,
made of glazed earthenware, with the name
colored bhie and sunken. Strong copper
wire, coiled, to allow of the growth of the
limb, holds the label to the tree. 3, Cornell
label, made of wood. 4, double wooden
label, consisting of two common wooden
labels fastened together. The name is writ-
ten on the outside of the double label, as
in any other label, but it is also written on
the inside to insure permanence. When the
outside writing is woru olf, the label is

opened and the inside is still bright.
The label is fastened to the tree bj^

a tack or small nail, as shown in
the cut at the right. The label is

seen opened in the cut at the left.

5, 6, zinc labels, used at the New
York State Experiment Station,
Geneva. The wire is driven into
the tree, and the name is written
or printed on the zinc with black

paint. 7, common hand-
made wooden tag, taken
from an old tree in the
test orchard of the late
Charles Downing, New-
burgh, N. y. 8, thin cop-
per label, with the name
indented into the metal by
the use of a hard-pointed
instrument. Some metal
labels are liable to tear out
at the hole when exposed
to winds. 9, common
painted pine label used by
nurserymen, and costing
(without the copper wire) about 35 cents per
thousand for the common size, which is 3}4
inches long. 10, Lodeman's label, used some-
what at Cornell, consisting of a tagof sheetlead
securely fastened to a coiled brass wire. The
wire is secured to the body of the tree by a
staple or screw-eye, and it is expected that the
wire will become imbedded in the trunk as the
tree grows. No. 11, common zinc label ortally."

A good vineyard label is shown in Fig. 1218,

described by Bailey as follows; "The figure is

Paddock's vineyard label (designed by W. Pad-
dock, State Experiment Station, Geneva, N.Y.).
The label is a strip of heavy zinc secured to a
stiff galvanized wire. This wire or shank is

provided with a hook at the lower end and a
half-hitch near its middle, so that it can be se-

curely adjusted to the wires of the trellis, hold
ing the label well above the foliage."

S. G. Mason.

lABLAB BEAN. See Doliclios.

:}/ LABEADOK TEA. See Ledum.

LABIJENUM (ancient Latin name). Legumi-
nosce. \-a.c\-a<\mg Podoeytisus. Golden Chain.
Ornamental shrubs or small trees, with alter-

nate trifolioliate petioled Its., and yellowpapil-
ionaceous, showy fls. in many-fld., usually pen-
dulous Ys^ceraes, L.alpinum is hardiest, i. i'»7-

garif; is almost hardy in Mass., while L. Cara-
vianicumis tender. Theyare adapted forplant-

ing on rocky slopes or in borders of shrubber-
ies, when they should be allowed enough space
to show to the best advantage their grace-

ful, drooping racemes of golden Qs., which con-

trast with the dark green foliage. They are

hardly ever attacked by insects or fungi. The
Ivs. fall late in autumn without changing color.

They thrive in any kind of well-drained soil,

including limestone, and grow as well in
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partly shaded positions as in sunny ones. Prop, by
seeds, sown usually in spring, and also by layers

;

the vars. are mostly grafted or budded on seedlings of
one of the species. Three species in S. Europe and W.
Asia, often included under Cytisus. Lvs. exstipulate;

fls. slender-pedicelled, in terminal simple racemes,
mostly pendulous ; calyx 2-lipped, with obtuse, short
lips; corolla papilionaceous, with the petals all distinct:

ovary stalked: fr. a linear pod with several seeds, com-
pressed, tardily dehiscent; seed without appendage at

the base. All parts of the plants are poisonous, espe-
cially the young fruits. The hard, tough and close-

grained wood is susceptible of a very fine polish, and is

manufactured into various small articles. Consult Cy-
tisus, Genista and Petteria for names not found in this

genus.

vulgare, Griseb. (-Z/. anagyroides, Medic. Cytisus
Ijaburnum, Lina.). Golden Chain. Bean Tree. Fig.

1219. Large shrub or small tree, to 20 ft., with erect or

spreading branches : branchlets appressed-pubescent,
grayish green: lvs. long-petioled; Ifts. elliptic or ellip-

tic-ovate, usually obtuse and mueronulate, glaucous-
green and appressed-silky pubescent beneath when
young, 1-lM in. long : racemes silky-pubescent, 4-8 in.

long: fls. about % in. long: pod appressed-pubescent,
with thick peel, about 2 in. long ; seeds black. May,
June. S. Europe. Gn. 25, p. 518 ; 34, p. 30, and 51, p.

302.—There are many garden forms, as var. atireum,

Hort., with yellow foliage, P.S. 21:2242^3; var. bul-

latuin, C. Koch (var. involutnm, Hort.), with curled

1219. Golden Chain. Laburnum vulgare (XK).

Ifts. ; var. Carlifiri, C. Koch, with very small and narrow
Ifts. and long and slender racemes; var. pendulum, C.

Koch, with pendulous branches, Gn. 25, p. 522 ; var.

querciiolium, C. Koch, with sinuately lobed Ifts., Gn. 25,

p. 520 and 34, p. 30; var. sessiliJolium, C. Koch, with
crowded, sessile lvs.

alpinum, Griseb. (Cytisus alpinus, Mill.). Scotch
Labuknum. Shrub or tree, to 30 ft., similar to the for-
mer: branchlets glabrous or hirsute when young: Ifts.

usually elliptic, acute, pale green and glabrous beneath
or sparingly hirsute, ciliate, 1-1?4 in. long : racemes
long and slender, glabrous or sparingly hirsute: fls.

smaller: pod thin, with the upper suture winged, gla-
brous; seed brown. June. Mts., S. Europe. B.M. 176
(as Cytisus Lahurnum). Gn. 25, p. 519 and 34, p. 30.—
This species flowers about two weeks later than the for-
mer, and has much longer and more slender racemes; it

also is of more upright and stiffer growth and hardier.

Watereri, Dipp. (L. Pdrksii, B.OTt. G. alphins x.vul-

gdris, Wittst.). Hybrid of garden origin, but found
also wild. Lvs. beneath and racemes sparingly pubes-
cent: racemes long and slender: pod with narrowwing,
sparingly appressed-pubescent. — As hardy as £. alpi-
num. and sometimes considered to be a variety of that
species.

Adami, Kirchn. { C. Adami, Poit. C . Lahiirnum pxir-

purdscens, Loud. i. vtilgdrex Cytisus purpiireus).
Probably graft-hybrid, originated at Vitry, near Paris,
about 1826. Habit and foliage usually almost like L.
vutgare^ but fls. dull purplish, rarely yellow; sometimes
bearing a few branches with the fls. and lvs. of Cytisus
purptirens. A very interesting form, but of less orna-
mental value. B.R. 23:1965.' B.H. 21: 16-18. -Much dis-

cussed by Darwin and others as an example of graft-

hybridism.

L. Caramdnicrtm, Benth. & Hook. (Podoeytisus Oaramani-
cus, Boiss.). Erect shrub, to 4 ft., much resembling in foliage
and habit the Cytisus sessilifolius, with long and slender ter-

minal upright racemes. July-Sept. Asia Minor. R.H. ISGl.

p. 410.—i. frdgrans, Griseb., L. ramentdceum, 0. Koch, and
A. Weld&ili, Lavall.=Petteria ramentacea.

Alfred Eehdeb.

LABTBINTHS or mazes are still kept up in some Old
World gardens as relics of the past. They were popu-
lar in the sixteenth and seventeenth centuries. Fig.

1220 is the plan of an English Labyrinth of two centu-
ries ago. It would be vandalism to destroy so fine an
example of a style of gardening no longer fashionable,
but folly to copy it in a modern garden. Mazes are

made of clipped evergreens of various kinds.

LACiENA (one of the names of Helen, which Lindley
states may be applied to this plant on account of its

beauty, a compliment which the plant does not at all

merit; but he adds it may also be derived from Jjokis, a
cleft, alluding to the divisions of the lip, but this deri-

vation is impossible). OrcJiiddcece. A little-known ge-

nus containing only 2 species inhabiting Central Amer.
Pseudobulbs rather long, ovoid, smooth at first: lvs.

large, elliptic-pointed and contracted into a petiole, pli-

cate venose: raceme pendent from the base of the pseu-
dobulbs, loose, bearing up to 10 medium-sized fls.:

sepals and petals nearly equal, elliptical, half-spread-

ing; labellum equaling the petals, articulated to the base
of the column, clawed, with the lateral lobes incurved,

terminal larger, spreading and narrowed at the base to

abroad claw: column rather long,winged, hooded at the

top; pollinia 2 on a simple stipe.

The plants should be grown in baskets or on blocks

of wood likeStanhopeas: if potted the racemes are likely

to bury themselves in the soil. At the end of October
water should be almost entirely withheld for a few
weeks. The flower-stalks appear in spring.

blcolor, Lindl. Racemes drooping, about 18 in. long,

bearing 9 or 10 fls. The fls. are greenish yellow, covered

externally with short hairs ; petals with 3 purple streaks;

labellum hairy, spotted with purple. Discovered about

1843 in Guatemala, at an elevation of 7,000 ft. B.R. 30 :50.

— Var. glabrata.Lem. Pis. everywhere nearly glabrous,

creamy white. Not in the American trade. I.H. 1:33.

spectabilis, Eeichb. f. Fls. about 1 in. in diam., whit-

ish, suffused with pink and speckled with purple;

sepals concave orbicular
;

petals smaller connivent.

B.M. 6516. — Far more handsome than the former, but
not advertised in America.

HE7NKICH HaSSELBRING.
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1220. The maze on St. Catherine's Hill, Winchester, Eng:land.

From a plan made in 1710. (See Labyrinths, p. 865.)

LACHENALIA (Werner de Lacheual, 1736-1800, pro-
fessor of botany at Basel). LiUilca!. Cape Cowslips.
Laehenalias (Fig. 1221) are Cape bulbs that are easily
flowered in a cool greenhouse in early spring or even in
winter. They have a remarlsable range of color, and
with good management may be kept in an attractive con-
dition for two months or more. There are species with
bell-shaped flowers, and some in which the flowers are
all more or less erect, but the favorite types are the long,
cylindrical, pendulous flowers with the brilliant red and
yellow colors. Of the 42 species, about 9 are cult., the
most popular being L. tricolor, particularly its var. Nel-
soni and some of the recent forms with personal names.
It. pendula is perhaps second in popularity, the rest be-
ing known chiefly to bulb fanciers. Laehenalias are very
distinct in coloring and general appearance. They usu-
ally have 2 leaves (sometimes 5 in cult.), rarely 1, and
the bulbs are globose, tunicated, and about 3^-1 in. thick.

An exceptionally strong bulb, under the most favorable
conditions sends up 3 or 4 erect flower-stalks 9 in. high,
with as many as 40 flowers, each 1-1% in. long. Under
careless treatment the leaves and flower-stalks are
weaker, and bear perhaps 6-12 flowers. Laehenalias are
fine subjects for hanging baskets.
This genus is also interesting when studying the evolu-

tion of the perianth. In our common lilies the 6 seg-
ments are all the same size and all colored like petals.

Lachenalia has only 1 species in which the segments
are practically equal. The others vary wonderfully, but
usually the inner segments are longer, and sometimes
the outer segments are small and more or less greenish,
thereby suggesting the tUvision of perianth into calyx
and corolla. The genus is monographed in English by
Baker in the sixth volume of Flora Capensis, which
contains all the Cape bulbs and should be in the hands
cf^very bulb specialist.

It should encourage the amateur to know that the re-

cent improvement of Laehenalias is largely due to two

English amateurs, i. Net-
soni, the first and one of the
best hybrids, was rasied, not
in a greenhouse, but in a
home window, by the Rev.
John Nelson. Four fine hy-
brids, raised by T. H. Marsh,
are shown in Gn. 46:981,
where their parentage is
given. L.Nelioni has played
an important part in the
production of these hybrids,
Ruby, Cawston Gem, Little
Beauty and Topaz, all of
which are in the ti-ade.

W. M.
It is well to make one job

of it, planting Freesias and
Laehenalias together. Six
are planted in a 6-inch pot,
in good rich loam. They
probably do as well without
leaf soil, if the drainage be
good. They are stored in a
well protected coldframe un-
til late in November, but
might be kept longer, as a
pinch of frost will not hurt
them. Afterthey are brought
into the greenhouse, and
make good growth, plenty
of water may be given, and,
occasionally, liquid manure.
A night temperature of 50°

F. will be found about right,
but they scarcely bear for-
cing until the flowering
scapes show. If forced be-
fore the buds show, the flow-
ers are often malformed.
With good management they
remaim in bloom from six to
eight weeks.
After blooming, the plants

should be set on a shelf in
a light position and watered as carefully as before the
blooming season, less water being given as signs of ma-
turity appear; viz., discolored leaves and withered flow-
er-stems. When thoroughly ripened, they are stored in
the pots they have grown in and kept quite dry until the
month of August. They must be repotted then. If by
chance drip should strike the soil, the plants may be
found starting into growth. The bulbs multiply rapidly,
more than doubling in a season. Fully one-third of the
extra bulbs will be serviceable, and still more would
make bloom of less decorative value. There are many
more— bulblets— which can be sown on the borders of
carnation or violet benches, a large number making
good-sized bulbs in one season. Seeds of Laehenalias
germinate readily in a few weeks, and with good treat-

ment many seedlings will bloom before going to rest.

In the opinion of the writer, i. Nelsoni is still the most

^ I-

satisfactory kind to grow. T. D. Hatfield.

aurea, 6. orchioides, 2. refiexa, 1.

Aureliana, 4. pallida, 8. rubida, 5.

Oammi, 6. pendula, 4. tricolor. 6.

glaucina, 3. pust.iilata, 7. unifolia, 9.

luteola, 6. quadricolor, 6. violaeea, 7.

Nelsoni, 6.

A. Base of perianth oblique 1. reJlexa

AA. Base of perianth equally rounded.
B. Form of perianth more or less cylin-

drical.

c. Fls. all erect or at most spread-
ing.

D. Jjcngth of perianth 4 lines....

DD. Length of perianth 8-9 lines..

oc. Fls. drooping or pendttlotis, at

least the lower ones.

D. Inner segments scarcely longer
than the outer 4. pendula

2. orchioides
3. glaueina
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DD. Inner segments 2-S lines
longer than the otUer 5. rubida

DDD. Inner segments 3-4 lines

longer than the outer G. tricolor

BB. Form of perianth bell-shaped.

c. Lvs. pustulate, i.e., covered with
blister-like elevations.

D. InfloresceHce spicate 7. pustulata

DD. Inflorescence racemose 8. pallida

00. Lvs. not pustulate 9. uniJolia

1. reflexa, Thunb. Lvs. elaspins the base of the stem
for 1-2 in. : spike usually few-fld. : fls. all erect or

spreading, yellowish.

2. orchioides, Ait. Lvs. strap-shaped, often spotted,

1 in. wide, claspin? the base of the stem: fls. white,

yellow, red or blue. B. M. 854 and 1269. L. B. C.

11:1076 (as L. mutabilis). "The most striking color

forms," says Baker, "are atrovioMcea, hyacinth blue;

virenti-fliva, greenish yellow, and mutdbilis, inner seg-

ments dull yellow, tipped red-brown."

3. glaucina, .Jacq. Lvs. as in No. 2: fls. long, white'

red, yellow or tinged blue. B.M. 3552 (wonderfully
varied in color) . B.R. 16 : 1350 and 23 : 1945.

4. p^ndula, Ait. Bulb globose, about 1 in. thick:

peduncle 6-12 in. long, more robust than in Nos. 5 and 6:

raceme few- or many-fld., 2-6 in. long, all except the

upper fls. more or less nodding: outer segments yellow,
passing upwards into red, not spotted; inner bright red-

purple at the tip. B.M. 590. Gn. 18:241; 23, p. 142; 33,

p. 249, and 45, p. 355. F. 1871:265. V. 8:172. Var. Aure-
liana has outersegraents red, barelytipped yellow; inner
ones tipped green. R.H. 1890:396. G.C. 111.23:195.

5. rilbida, Jacq. Bulb about J^ in. thick : peduncle
6-9 in. long: lvs. spotted: raceme 6-20-fld.: outer seg-
ments bright red, tipped green ; inner ones yellow be-
low the tip.

6. tricolor, Thunb. Lvs. often spotted : lower fls.

nodding ; outer segments yellow, tipped green ; inner
purplish red at the tip. L. B.C. 8:767. B.M. 82. P. 1871:
265. Gn. 18:241 and 47, p. 163. Var. quadricolor (L.
quadricolor, Jacq.), perianth with ared base and green-
ish yellow middle; outer segments tipped green; inner
ones tipped red-purple. L. B.C. 8:746. Var. lutdola (i.

Is*

1221. Lachenalia Nelsoni (X U).

lutiola, Jacq.), perianth lemon-yellow, tinged green
towards the tip. L. B.C. 8:734. F.'S. 18.-1873. B.M. 1704
and 1020. Var. luteola maculata {L. luteola maculata,
Hort.

) , differs fj-om the preceding in having spotted
foliage. Var. Nelsoni (L. Nelsoni, Hort.). Fig. 1221.
Perianth bright yellow, both series of segments faintly

tinged green. Gn. 49, p. 470. Gng. 5:262. J. H. III.

30:231. Var. avirea, Hook. [L. aiirea, Liudl.), peri-

anth bright orange-yellow. F. 1871:265. B.M. 5992.-
"The varieties are connected by intermediate stages.

Several hybrids between L. pendula and the varieties

of I/, tricolor are in cult., the finest of which is Ij.

Cammi, Hort., which combines the bright yellow fls. of

L. aurea, with the habit of L. pendula."

7. pustulata, Jacq. Lvs. lanceolate : fls. white or
faintly tinged red. B.M. 817. Perhaps synonymous
with No. 8. Var. yiolacea is cult.

8. pallida. Ait. Lvs. strap-shaped : fls. white; outer
segments tipped green. B.M. 1372.

9. unifdlia, Jacq. Differs from all described above in
having only one leaf, which is linear to awl-shaped, and
has a band of brown at the base: fls. white, or more or
less tinged with red or blue. B.M. 766.

i. ufWdis, Thunb., is Dipcadi filamentosum, which is distin-
guished from the species of Lachenalia by having 3-6 lvs.,

which are linear; raceme very las: lis. bright green. Cape.
In Dipcadi the outer segments usually have a tail, which is lack-
ing in Lachenali.i; and tlie seeds of Dipcadi are strongly com-
pressed, while in Laelienalia they are obovoid or globose. D.
viride is distinguished from all other species in its genus by
the outer segments being falcate, 9-12 lines long, distinctly
longer th.in tlie inner ones, which are connivent: lvs. linear, not
crisped, 3-6 Hues broad. "^^ ]\j^

LACTftCA (from the old Latin name lac : referringto
the milky juice). Compdsitai. Lettuce. A well-known
genus of hardy annual or perennial herbs, mostly native
of the northern hemisphere. More than 200 specific

names have been given to the genus, probably half of
which are s^^nonyms with but only 8 or 9 known in cult.,

and these are doubtless forms of but 2 oj- 3 species.

Plants 2-4 or more feet high, with alternate, variously
shaped lvs. and small-panicled heads of yellow, white or
blue fls. Only I species is to be found in the American
trade, though wild plants of other species are often
gathered for medicinal purposes or used as a salad. All

of the species possess narcotic and sedative properties,

the sedative known as lactucarium or lettuce-opium,
being obtained principally from the European species,

L. virosa. Lettuce has been known and used as a salad
from a very remote period. It is said to have served at

the tables of Persian kings 400 B.C. See Lettuce.

satlva, Linn. Lettuce. An annual plant, not known
in the wild state but generally supposed to have origi-

nated from L. Scariola, Linn., in Asia. There are
many garden varieties assuming an endless variety of

forms but which may be divided into 4 quite distinct

types.

Var capitita, Hort. (L. capiidta, DC). Common
Cabbage Lettuce. Lvs. entire or sparingly dentate,

broad, rounded, yellowish or brownish green, more or
less wrinkled and in some garden varieties much curled,

spreading, 6-14 in., usually quite compact.

Var. intyb&cea, Hort. (L. intybacea, Jacq. L. quer-
ciHa, Linn.). Cut-le.wed Lettuce. Lvs. 0-10 in. long,

deeply and irregularly cut on the edges,loosely spreading.

Var. EomS.na, Hort. Cos Lettuce. One to 2 ft. high:
lvs. entire or sparingly dentate, much longer than
broad, quite erect, forming a cylindrical or conical-

shaped plant.

Var. angTistina, Hort. (L. angustdna, Hort.). Lvs.
1-2 in. wide, 6-12 in. long, entire, slightly spreading in

habit.

L. Canadensis, Linu. Bieuuial, 4-9 ft. high : lvs; entire or
nearly so. Wild plants often gathered for salad.—i. perennis,
Liun. Root perennial, 2-3 ft. high; lvs. 8-10 in. long, deeply
cut; fls large, purple. Native of Eu.— .L. Scariola, Linn.
Prickly L^.TTUCE. Annu.al or biennial, sometimes 6 ft. higli;

lvs. 1-2 in. wide, 4-6 in. long; fls. yellow, inconspicuous. Int.

from Old World, and now a widely distributed weed.

H. C. Irish.

LADEONES. The Ladrone or Mariana Islands (Fig.

1222) lie about 1,200 miles east of the Philippines. The
seventeen islands contain about 400 squ.are miles. Guam
is the southernmost of the islands, and is about as
large as all the rest together. It is 600 miles from the
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northernmost of the group. The Ladrones lie in an
almost straight line north and south. They were cap-
tured from Spain in July, 1898, and Guam was retained
by the United States chiefly as a coaling station.

The Ladrones were discovered in 1521 by Magellan
in the first voyage round the world. They were the
first islands in the Pacific to come into continuous
contact with European civilization. The aboriginal

race, the Chamorros, is extinct, and was replaced
chiefly by Tagals from the Philippines. These have
deteriorated.
The chief settlement is Agana, on the island of Guam,

which contains a majority of the population of the
whole group. The Spaniards had but one mail a year
between the Ladrones and the Philippines.
The Ladrones are well wooded, but the original flora

has almost vanished. None of the Pacific islands pos-

sesses any metal, or any native mammal, .save a kind
of bat.

The Ladrones are said to have a more agreeable
climate than is common within the tropics. There is

moisture at all times, but a so-called "dry season " lasts

1222. Ladrones.

from June to Sept., during which time the northeast
trade winds prevail. The rainfall is in most places
abundant. The highest part of Guam is 1,500 feet above
the sea.

The Ladrones have exported no fruit to speak of.

Cocoanuts and bananas are perhaps the chief fruits.

Guava tigs and breadfruit grow well. Other products
are rice, sugar, indigo, arrow-root, cotton, tobacco, and
even wheat.
One of the best recent accounts of the Ladrone

Islands is in Appleton's Annual Cyclopedia for 1898.

For maps of the Ladrones, see Century Atlas, and
Overland Monthly .33:92. For references to recent lit-

erature, see the Cumulative Index of Periodical Litera-
ture. There is a book on the history of the Ladrones
written in Spanish. It is an octavo of 210 pages pub-
lished at Granada in 1886, and entitled Historia de
las islas Marianas. The author is Luis de Ibanez y
Garcia.

LADY'S EARDROPS. Short-flowered Fuchsias. L.
Garters. Phalaris arundinacea, var. plcta. L. Mantle.
AlcJiemilla vulgaris. L. Slipper. Gijpripediutns. L.
Smock or Meadow Cress. Cardaminepratensis. L, Tres-
ses, Spirantlies,

L3JLIA (meaning uncertain). OrehidAcece, A useful
and attractive genus of orchids, mostly with large,

showy fls. borne singly or in 2- to many-fld. racemes,
whicti arise from the top of 1-2-lvd. pseudobulbs. The
plants greatly resemble Cattleyas, and differ only by the
presence of 8 perfect pollen masses instead of 4, as in
Cattleya. Lvs. oblong, coriaceous or fleshy, not plicate

:

pseudobulbs terminating the annual growth, ovate, cla-

vate, fusiform or stem-like, long or slnort, consisting of
1 to several thickened internodes, or of slender and
quill-like form with merely a small bulbous swelling at
base, sheathed with scales and bearing 1 or 2 lvs. at
the summit : sepals subequal, free, si)reading

;
petals

wider and sometimes longer, spreading; all usually
plane: labellum free from the base of the column, more
or less distinctly 3-lobed, the lateral lobes short, erect,
folding over the column; middle lobe long, expanded,
lanceolate-ovate, etc. : column concave in front, and
thus narrowly 2-winged on the edges: poUinia 8, 4 in
each locule : scape terminal, long or short, bracted.
The genus contains about 30 species, dispersed in the

maritime provinces of Mexico and Guatemala and in S.
Brazil. No species is common to the two widely sepa-
rated regions. A single species, 1/. monophylla, in-

habits the mountains of Ja-
maica. In their native homes
the plants are often found
clinging to bare rocks and
trees, where they are exposed
to the full force of the tropi-

cal sun, and, in the wet sea-
son, to daily drenching rains.
Some of the species grow at

great altitudes. Thus, L. au-
tumnaUs,v&i\ furfnracea, is

always found in alpine re-

gions at elevations of 7,500-
8,500 ft. For a list of culti-

vated kinds, see B. A. Rolfe,
G.C. III. 7: 107, 256, 333, 355;
and 8:241, 652.

Lfelia may be conveniently
divided into groups, as fol-

lows:
Group I (species 1-10).—

Pseudobulbs rounded, pyri-
form or ovate. The plants
of this section are medium-
sized, with the pseudobulbs
terminating each year's
growth sessile at intervals
on the rhizome, and sheathed
at least at first with bract
leaves. The scape, except in
L. grandifJora , is long and
slender, erect, nodding or
sub-horizontal, and bears at

its end 1 or 2 fls. (i. anceps), or a raceme of 2-7 fls.

(i. albida). L. grandiftora, placed here on account of
its thickened pseudobulbs, bears greater resemblance to

the members of the next group.
Group II (species 11-13).— Pseudobulbs short-cylin-

drical, stem-like, or swollen jointed, i. e., consisting of
several internodes and sheathed with bracts. These
plants are of dwarf habit, bearing 1-2 very large fls.

on short scapes, so that the top of the flower scarcely
exceeds the lvs., which are oblong, about 6 in. long, and
leathery.

Group III (species 14-23).— Pseudobulbs long-oblong,
fusiform or clavate, tapering below to a sheathed and
jointed stalk. This group contains the largest and most
showy Laelias. The pseudobulbous stems are tall and
tufted, a foot or more in length, forming robust, com-
pact, almost bushy plants. The flowering stems of L.
superblens are said to attain a height of 12 ft. The ra-

cemes bear 3-7 large, handsome flowers.

Group IV (species 24-26). Pseudobulbs slender,'reed-

like and tufted, clothed with scales and often somewhat
swollen at base. This group includes a few species
which are very distinct on account of their bright scar-

let or orange-colored fls. and slender, reed-like pseudo-
bulbs. X. monopJiyUa is perhaps the smallest of all

Lselias, being scarcely over 6 in. high, with pseudobulbs
about as thick as a crow-quill. One variety of i. cinna-
barina has purple fls.
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INDEX.

acitminata, 10. Forstermannii, 5. PcrcivaUana, 9.

alba. 2, 4, 9, 11, 23. Founileri, i. Perrinii, 23.

albida, 3. furfuraeea, 4. prcestans, 13.

Amesiana, 9. glauca, 15. prcetexta. 22.

anceps, 9. G-ouldiana, 8. piimila, 12.

AsKworthiana,S.22. graudiflora, 2, 9. purpurata, 22.

atropurpurea, 22. grandis. 18. Jiivieri, 20.

atronibens, 4. harpopliylla, 25. rosea, 3, 9.

Arnoldiana, 5. Hilliaiia, 9. rubesceus, 10.

autumnalis, 4. holochila, 9. Busselliana, 22.

Barkeriana, 9. Jongheana, 11. Sanderiana, 9.

fcei^a, 3. Lawrenciana, 26. Scottiana, 9.

Boothiana, 20. Leeana, 9, 13. Schrcederi. 22.

cauiescejis, 1. Z/irttiieya?ia ^ C a t - Sehroderlana,^.
Cauwelcertite, 21. tleya Lindleyana. Stella, 9.

einnabarina, 26. lobata, 20. superbiens. 19.

crispa, 21. majalis, 2. sulphicrea, 3.

crispilabia, 26. ??iajus, 2, 3. tenebrosa, 18.

Crawsliayana, 7. jlfa?idaiana, 22. venusta, 4.

Daiosoni, 9. niar^i7ia(a, 12. Veltchiana, 9.

Dayana, 12. monophylla, 24. virens, 16.

dfi-llcata, 9. morada, 9. TFarfdo7iicnsis, 9

Digbyana, 14. NeUsii, 22. Williamsi, 9.

Eyei'manniana, 6. peduncularis, 10. xanthina, 17.

flava, 1. Pinelii, 12.

The following names must be sought under Lffiliocattleya

:

£. a7?ia?ida, Dominiana, Dormaniana, elegans, euspatha, Exoni-
ensis, Nyleptha, prasiata, Schilleriana, Turneri,

GROUP I.

A. Pseudobiilbs not compressed or
edged.

B. Fls. bright yelloiv 1. flava
BB. J?'2s. rose, purple or white.

c. Scape scarcely equaling the

Ivs.: divarf plants^ with
very large fls 2. grandiflora

CC. Scape slender, much exceed-
ing the Ivs.

D. Ji'ls. small, white or pale
yellow 3. albida

DD. Fls. large, rose -purple;
rarely white.

E. Lip 2-keeled 4. autumnalis
5. Arnoldiana

EE. liip S-keeled.
F. Lvs. oblong 6. Eyermacniana
PF. Jjvs. lance-linear or

oblong-linear 7. Crawshayana
8. Gouldiana

AA. Pseudobulbs compressed and edged.
B. Jjip with a broad, elevated line

downthe center: ovary viscose. 9. ancepB
BB. Lip with S keels: ovary not vis-

cose 10. rubescenB

1. flikva, Lindl. (L. catiUscens, Liudl.). Lts. 3-5 in.

long, oblong-lanceolate, acute, very thick and stiff

:

scape 1 ft., erect, bearing 4-8 bright yellow fls. 2-2J^ in.

in diameter: sepals and petals spreading, oblong-lanceo-
late, obtuse or subacute; labellum not longer than the
petals ; middle lobe recurved, crisped and undulate,
having i elevated ridges running down the center; lat-

eral lobes obtuse. Autumn. Braz. B.R. 28:62.

2. graudifldra, Lindl. {L. majdUs, Lindl.). Lvs. soli-

tary, oblong, coriaceous, 6-7 in. long: fls. solitary, rarely

2, on a short peduncle, scarcely equaling the lvs., 5-8 in.

across, showy, rose-lilac; sepals lanceolate, plane;
petals oblong, acute, shorter and much broader than the
sepals ; middle lobe of the labellum large, expanded,
emarginate, center white, shading to lilac at the mar-
gin, spotted with dark lilac; side lobes small, white in-

side, streaked with lilac. May, June. Mex. B.M. 5667.

B.R. 30:30. P.M. 12:1. G.C. II. 19:628.-A magnifi-
cent orchid. Var. 41ba, Reichb. f. White. A.G. 19:109;
20:371. Var. majus is advertised.

3. Albida, Batem. Lvs. lance-linear, acute : scape
twice as long as the lvs.: fls. 2 in. across, pure, trans-
parent white except a yellow streak down the lip and a
few crimson dots at its base, sweet-scented; sepals
lanceolate, spreading

;
petals similar but broader, all

very acute; labellum 3-lobed; side lobes small, erect;
middle lobe large, round-ovate, reflexed. All autumn
and winter. Oaxaca, Mex. B.M. 3957. B.R. 25:54. Gu.
35:695.— The first white-flowered species discovered.

Var. sulphikrea, Reichb. f. Larger: fls. sulfur-yellow,
with a rose-colored border on the middle lobe, and rose
spots on the inner surface of the side lobes. Var. b611a,

Hort., ex-Williams, not Beiehb. f. Fls. larger than the
type; sepals and petals creamy white, faintly bordered
with lilac; lip white, the middle lobe broadly bordered
with deep rose and having three yellow ridges down
the center. Var. rdsea, Hort. Pis. rose-colored. Var.
majus is advertised.

4. autumnalis, Lindl. Lvs. oblong-linear, obtuse, cori-

aceous, 5 in. long: scape lK-2 ft. long, 5-6-fld., with
sheathing scales : fls. showy, fragrant; sepals lanceolate-
acuminate; petals oblong-lanceolate, undulate; lateral

lobes of the labellum large, erect, rotund-truncate, whit-
ish; middle lobe obovate, obtuse, apiculate, recurved,
deep purple; disk with two narrow yellow lamellae. In
color and general appearance much like L. anceps, but
the segments lack the green ribs. Autumn. Mex. B.M.
3817. B.R.25:27. I.H.1:17. P.M.6:r21. G.C. 1872:1009.
— Grows on bare rocks and stunted trees in most ex-

posed situations, often at great altitudes. Less valu-
able than L. anceps. Var. furfuraeea, Rolfe (L. fur-
furdcea, Lindl.). This seems to be a dwarf alpine form,
with the ovary more scurfy and the petals unusually
broad. It is always found at great elevations, occurring
frequently at 7,500-8,500 ft. Intermediate forms exist.

B.M. 3810. B.R. 25:26. Var. atrdrubens, Backhouse.
Pseudobulbs short : fls. large, deep rose or magenta,
darker toward the ends of the segments and the label-

lum; base of the labellum and lateral lobes white. Gn.
17:229. Var. venusta, Hort. Goldring. In habit resem-
bles var. a<)'0C!t6e»s.- stalk 2-3 ft. : fls. large, rosy mauve.
Gn. 25:438. Var. Foumieri, Ed. Andr(5. Pis. about 6-7
in. across; sepals revolute at the summit, purple-red;
petals rhomboid, of the same color, all paler toward the
base; labellum white, with the middle lobe colored like

the segments. Larger than var. atrorubens. R. H.
1896:548. Var. dlba, Hort. Fls. pure white.

5. Amoldiina, Manda. Pseudobulbs 4-6 in. long, pyri-

form, deeply furcate, 2 Ivd. : lvs. 5-7 in. long, leathery,
lanceolate, thick and dark green: scape 1-4 ft. long,
3-11-fld.: sepals oblong -lanceolate, pointed; petals
broader, ovate, all somewhat reflexed, rose-colored;
middle lobe of the labellum reflexed, deep rose-purple,
paler towards the center; throat with 2 yellow keels,

spotted purple; lateral lobes straight, pale rose or white.
A species closely related to L. autumnalis , from which
it differs in having bulbs growing erect and rigid lvs.

and in the absence of the fetid odor of L. autumnalis
(W. A. Manda). Mex. A.P. 5:303. — Var. Forstermannii,
Hort. Identical with the type, but has pure white fls.,

with a tinge of delicate pink on the ends of the seg-
ments (W. A. Manda).

6. Eyermanniina, Reichb. f. Natural hybrid. Pseudo-
bulbs like those of L. grandiflora: lvs. oblong, acute,
very leathery, 6 in. long and 2 in. broad: racemes bear-
ing 3-4 fls. up to 4 in. across (as large as those of L.
Gouldiana, but smaller than L. autumnalis), rose-pur-
ple (white suffused with bright rosy crimson); sepals
lance-oblong, acute; petals broadly oblong or almost
rotund, obtuse; side lobes of the labellum oblong; mid-
dle lobe rounded, wavy, white bordered with rose and
having 3 yellow keels on the disk fading to whitish on
the blade, L. autumnalis x L. grandiflora, Reichb. L.
autumnalis x L. albida, Rolfe. G.C. III. 4:109.

7. Crawshayana, Reichb. f. Natural hybrid. Pseudo-
bulbs and lvs. as in L. albida: scape few-(2)-fld., long
as in L. anceps, but thinner and with shorter, narrower
sheaths: sepals and petals narrower than in L. anceps,
of a fine amethyst color ; labellum open near the column

;

side lobes obtuse angled, antrorse, rich purple at the
tips; middle lobe cuneate, abruptly blunt, lower half
rich purple; throat yellow, veined with purple, 3-keeled.
According to Reichb., a hybrid between L. anceps{f) and
autumnaUs{?) or albida and anceps. J.H. III. 30:67 (as

L. anceps.vav. Crawshayana). The plant there figured
is probably the species in question, although, according
to the figure and the accompanying description, the se-

pals and petals are wider than those of L. anceps.

8. Gouldiana, Reichb. f. Pseudobulbs ovate, 2-Ivd.:

lvs. oblong-linear: scape slender, 1-2 ft. long, bearing
as many as 6 deep rose-purple fls. resembling those
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of L. anceps : sepals lance -oblong, pointed; petals

broader, ovate, acute; middle lobe of the labellum large,

deeply colored, throat -n-hite and veined; side lobes
white. Dec. to Jan. Mex. G.C. HI. 7:169.—A useful
species, large plants often bearing 5-10 racemes. Per-
haps only a var. of Xi. autumnalis.

9. inoeps, Lindl. Pig. 122.3. Pseudobulbs scattered'

on the rhizome, ovate; Ivs. 5-9 in. long, oblong-lanceo-
late: scape from the top of tiie pseudobulbs, 13^-2 ft.

long, clothed with keeled scales and bearing 1-2 very
showy, purplish rose-colored fls. : sepals lanceolate-
acuminate; petals ovate-acuminate, all with a greenish
line on the back; labellum inside of the lateral lobes yel-

low, with red marks; middle lobe oblong, acute, deep
purple, white on the disk, with a thickened vellow keel
terminating in 3 ridges. Mex. B.M. 3804. B.R. 21:1751.

G.C. II. 24: 405; III. 15: 172. P.M. 4:73.-One of the
most beautiful Lselias, possessing many fine varieties.

Var. BarkeriS,na, Lindl. Sepals and petals subequal;
middle lobe of the labellum rather narrow, acute. B.B.

12?3. Laelia anceps.

(XK.)

23:1947. F.S. 11:1100. Gn. 25:446. Var.
Dawsoni, J. Anders. Scape 2-3 ft. long,
2-3-fld. : fls. white ; interior of the label-

lum marked with radiating purple lines,

with the usual yellow ridge. Juquila, Mex.
Gn. 25: 446. G. G. III. 1:424. S.H. 2, p.
175. F. M. 1871:530. Var. 41ba, Reichb.
f . Sepals and petals as in var. Dawsoni :

fls. pure white, with the disk of the lip pale
yellow. Dec, .Jan. G. C. III. 1:485; III.

15:172. Var. HilMna, Reichb. f. Sepals
and petals white; front lobe ofthe label-

lum bilobedemarginate. I. H. 33:584. Pale
violet, with a yellow disk. Gn. 25:446

(Eilli). G.C. III. 1:425 (Sillii). Var. Williamsi,
Hort. Sander. Sepals and petals pure white, of good
foi-m, narrower than in var. Stella; labellum white,
large, with the disk and throat yellow, marked with crim-
son-purple. G.C. III. 1:.349. Gn. 25:446 (as Wmimii-
siana). Var. Lee^na, Reichb. f. Pis.white, smaller tlian

in I/, anceps ; petals very narrow and very acute; side
lobes of the labellum blunt; middle lobe small, triangu-
lar, wavy, with a thick, well-developed keel; throat yel-

lowish, veined with reddish-purple. Var. Schroderi^ua,
Reichb. f. Fls. unusually large; sepals, petals and mid-
dle lobe of the labellum pure white; side lobes and
throat streaked with broad lines of purplish crimson.
A strong grower. Gn. 44:928. G.M. 33:813. Var. San-
derid.na, Reichb. f. Pis. white ; disk of lip crimson.
G. C. III. 1: 281 and 25: 1.36. Gn. 44: 928. G. M. 37: 88.

Var.Veitchi&na, Reichb. f. Sepals and petals white; disk
of the labellum yellow, veined with brown; lateral lobes
and anterior part of the middle lobe veined with purple.

Gn. 25:446 ( Veitclii). Var. SWlla, Reichb. f. Pis. pure
white; labellum with yellow throat, marked with light
crimsonlines. G.C. III. 1:280 and 8:500. Var. Amesi&na,
O'Brien. Sepals and petals broad, feather-veined with
mauve; labellum white ; middle lobe crimson-purple.
G.C. III. 23:59. Var. Ashworthitaa, J. O'Brien. Sepals
pure white, lance-oblong

;
petals broadly ovate, also

white ; front lobe of the labellum broad, expanded,
white, with a few blue dots and yellow keels on the
throat ; side lobes with lines of slaty blue. G.C. III.

15:103. J.H. III. 28:125. Var. "Waddoni^nsis. Fls. pure
white; side lobes of the lip marked with purple lines,

disk yellowish. G.C. III. 23: 125. G.M. 41: 115. Var.
PercivaliS-na, Reichb. f. Fls. small, but freely pro-
duced ; sepals and petals white, tinged with bluish
pink ; lateral lobes of the labellum deep purple at the
tips and spotted ; throat yellow, with xiurplisli crimson
lines ; middle lobe creamy yellow at the base; apex
purplish. Gn. 25:446. Var. delic4ta, Hort. ex Williams.
Labellum white, suffused with mauve; throat orange-
yellow; sepals and petals rose, mauve or lilac. Var.
rdsea, Reichb. f. A variety having bright rose-colored
fls., with the margins of the labellum darker rose. Gn.
25:446. Var. grandiJ16ra, Williams. A robust form re-

sembling the type. G.C. III. 3:105. Var. holocliila,

Rolfe. Sepals and petals nearly alike, pale lilac; lip

petaloid, elliptical-lanceolate, light purple, yellow and
white at the base. G. P. 4:173. Var. Scotti^na, Warn,
and Will. Sepals and petals mauve ; labellum deep
purple, with a yellow throat. Var. mor&da. This is a
name under which importations of large, highly colored
forms of jb. anceps were sold by the Liverpool Hort.
Co., Eug., as var. grandiflora.

10. rub^scens, Lindl. (i. acmninAta, Lindl. Zi. pe-
dunculdris, Lindl.). Pseudobulbs ovate to subrotund,
clustered, sometimes rugose, 1-lvd.: Ivs. oblong to
lance-oblong, eraarginate, 4-5 in. long: scape slender,
jointed, sheathed with brown scales at the joints, 1 ft.

long, with 2-8 graceful, fragrant fls.: sepals spreading,
linear-oblong, acute; petals slightly longer and twice as
wide, undulate; labellum as long as the petal; middle
lobe of the same form but more undulate and with a
stain of yellow on the disk, purplish red on the inner
surface. A slender, graceful plant with small, whitish,
lilac-tinted or rose-colored fls. B.M. 4905 and 4099.
B.B. 26:41; 27:24; 31:69. F.S. 1:9; 7:742. P.M.
10:49.— Flowers much smaller than i. anceps.

GROUP II.

A. PseudoMilbs ovate, evidently tliick-

ened,
B. Irip with aiout 7 iindulate keels.. 11. Jongheana

BB. I/ip without or with plane keels. . 2. grandiflora
AA. Psendobnlbs oblong, more stem-like.

B. I'ls. greenish yelloiv 15. glauca
BB. Fls. bright colored or white.

c. Labellum firm, fleshy; lateral
lobes convolute over the col-

umn 12. pumila
CO. Lateral lobes of the lip resting

on the middle lobe 13. Leeana

11. JonglieS.na, Reichb. f. Rhizome with remarkably
thick root-fibers: pseudobulbs ovate-oblong, 1-lvd.:

Ivs. broadly oblong, 3-5 in. long, very thick and dark
green: scape stout, shorter than the leaf, 1-2-fld.: fls,

4 in. in diameter, bright amethyst color; sepals linear-

lanceolate, acute; petals broadly oblong-obtuse ; label-

lum convolute ; lateral lobes very shallow ; middle lobe
emarginate, white and crisp, with about 7 golden yellow
undulate ridges in the throat. Braz. B.M. 6038. R.H.
1873:290. G.C. 1872:425.-A dwarf species with remark-
able leathery Ivs. Said to equal L. grandiflora and
Oattleya Mossiie. Rare in cultivation.

12. pilmila, Reichb. f. (Cattleya piimila. Hook. C
margincLta, Paxt. Ladia pi-wstans, Lindl. & Reiclib. f.

L. Day&na, Reichb. f. L. Pindii, Hort.). Pseudo-
bulbs small, stem-like, with one oblong to linear-oblong

leaf ,')-6 in. long: peduncle shorter than the Ivs., each
bearing a single, large, drooping, rose-purple fl.: se-

pals oblong, acvite; petals ovate-oblong, broiider. undu-
late; labellum very involute; lateral lobes subi|uad-

rate, middle lobe short, emarginate, waved and crisped;
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throat yellow, apex rich purple. A pretty dwarf species
from Braz. B. M. SUoG and 5498. P. IM. 10:265. F. BI.

1877:249. B.R. 30:5. F. 18oO:S9 (Cattleija spectabilis).

G.C. 11. 23:597.—Many variations of tliis plant have
been described as distinct species, although botanically
but one species. Some of them are well-marked horti-

cultural varieties. Var. praestans, Veitch {D. prcvsfans,
Lindl. & Reichb. f. ). A large-fld., highly-colored va-
riety, with the sepals and petals much broader than in

the tj'pe; labellum rich purple, very rigid and fleshy,

lines almost obsolete. B.M. 5498. Gn. 53, p. 550. Var.
marglnata, Hort. (as Cattleya marginata, Paxt.}. Pis.

large; sepals and petals rose-crimson; labellum with a
white border, crisp. Braz. P.M. 10:205. l.H. 6:193
(as Gattleya piimila, var. major, Lem.). P.S. 18:1900.

G.C. III. 22:262. A.G. 11:158. Var. Dayina, Dean
( Ij. Dayana, Reichb. f

.
) . Sepals and petals rose-purple

;

labellum with a deep purple margin. Earlier than the
type. Braz. R.H. 1890, p. 490. F.M. 1877:249. Var.
alba, Hort. Fls. like var. prmstans, but pure white with
thebaseof the lip yellow. G.C. 111.21:11. J. H. 111.34:27.

13. Leeana, Reichb. f. Hybrid: pseudobulbs cylindri-

cal, somewhat swollen, 1-lvd. : Ivs. cuneate-oblong, very
coriaceous: sepals and petals spreading, ligulate, acute,
somewhat undulate, rose color; lateral lobes of the la-

bellum semi-ovate, acute, the tips resting on the middle
lamella, white, tips purple; middle lobe broad, obcor-
date. Sept. "Natural hybrid of Jj. marginata and

?" Sansen.—As this plant has 4 poUinia, it is

probably nearer Cattleya. It was imperfectly described
by Reichb. as a doubtful hybrid.

GROUP III.

A. Fls. greenish yellow.
B. I/abellum deeply frutged on the

margin 14. Digbyana
BB. Lahellum not fringed.

D. Evidently S-lobed 15. grlauca
DD. Obsoletely S-lobed IG. virens

AA. Fls. all yellow 17. xanthina
AAA. Fls. with only the sepals and petals

tawny yellow; labellum some
other color 18. grandis

AAAA. Fls. purple, rose or tvhite.

B. Labelhtm with several promi-
nent toothed crests 19. superbiens

BB. Labellum destitute of crests.

c. Petals and labellum waved
and crisped.

D. Fls. uniformly purple 20. Boothiana
DD. Fls. white and purple.

E. Lip ovate-acuminate ...21. crispa
EE. Lip rounded 22. purpurata

cc. Sepals and labellum plane,
or nearly so 23. Ferrinii

14. Digbyana, Benth. {Brassdvola Z>Jff6j/(J)ia, Lindl.).
Pseudobulbs elongate, stem-like, 1-lvd. : ivs. elliptical,

thick, fleshy, plane, slightly keeled : peduncle with a
solitary, very large, fragrant flower 3-5 in. across : sepals
and petals similar, oblong, spreading, pale purplish
green; petals slightly broader; labellum very large-cor-
date, entirely surrounding the column, white or cream-
colored, with the margin cut into a broad laciniate fringe,
which makes the flower very striking. July, Aug. Hon-
duras. B.M. 4474. B.R. 32:53. F.S. 3:237. G.C. III.

18:153.—A slow-growing orchid.

15. glauca, Benth, (Brassai'o^fe (/Zaiica, Lindl.). Stem
short, creeping: pseudobulbs short, oblong, stem-like,
compressed and sheathed with scales, bearing a single
oblong glaucoiTs, very thick and leathery leaf: fls. usu-
ally single, on a stalk shorter than the leaf, fragrant;
sepals and petals spreading, oblong-lanceolate, obtuse,
greenish yellow; labellum with a short claw surround-
ing the column, then expanding into a large 3-lobed
limb, 3'ellowish white, streaked with red in the throat.
Mex. and Gnat. B.M. 4033. B.R., 20:44. G.C. III. 7:357.

16. virens, Lindl. Plants about 6 in. high: fls. 1 in.

across; sepals suberect, ovate; petals lanceolate, sub-
equal; labellum obsoletely 3-lobed, cucullate; apex ovate,
crisp, with obscure raised lines toward the base. The
fis. are pale yellowish green of no beauty. Brazil.

17. xanthina, Lindl. Lvs. oblong, .onger than the
fusiform pseudobulb: raceme 3-5-fld. : fls. 3 in. across,
buff-yellow except the lip, which is white in front
streaked with crimson-purple; sepals and petals sub-
equal, oblong-obtuse, undulate, leathery and convex;
labellum nearly quadrate when spread out, without
raised veins. Brazil. Int. 1858. B.M. 5144. F.S.
23:2418. —A second-rate species.

18. gr^ndis, Lindl. & Paxt. Pseudobulbs stem-like,
1-lvd., 1 ft. high: lvs. rigid, oblong-lanceolate: scape
erect, bearing 2-5 fls. 4 in. across: sepals and petals
lanceolate, the latter a little broader, slightly curled or
twisted; labellum white; front lobe large, bell-shaped,
crenate-toothed, veined with purple. Spring. Brazil.
B.M. 5553. P.S. 7, p. 238 and 23:2473. -A curious species
with the sepals and petals colored tawny yellow, con-
trasting strongly with the whitish purple-veined lip.

Var. tenebrdsa, God. Lebeuf. Sepals and petals citron-
yellow, less undulate; labellum trumpet-shaped, purple,
with a broad border of white with many purple veins.
G.C. III. 14:221. G.M. 36:531.

19. superbiens, Lindl. Pseudobulbs 1 ft. or more in
length, oblong, with one or two coriaceous oblong lvs.

equaling the pseudobulbs in length: scape drooping,
5-6 ft. long, bearing a globose cluster of 10-20 fls. each
about 6 in. in diam. : sepals and petals nearly equal,
spreading, oblong-lanceolate, obtuse, lilac-purple, paler
below; labellum as long as the segments; middle lobe
broad obcordate, waved and crisp; disk with several
prominent toothed crests, yellow, deep crimson-purple
on the margins ; side lobes yellow with purple margins
and stripes. Guatemala. B.M. 4090. P.S. 11:1178-79.
P.M. 11:97. R.H. 1886:324.-A very large plant.

20. Boothiana, Reichb. f. (L. lobata, Veitch. Cattleya
!o6d(a, Lindl, ). A strong-growing plant: pseudobulbs
clavate, furrowed, 1-lvd. : lvs. lanceolate-oblong, about
as long as the scape: scape 8-10 in. long, from the
axil of the leaf, 2-5-fld. : fls. about 5 in. across, uniformly
violet-purple with rich crimson veins on the lip; sepals
lanceolate, with reflexed margins; petals broad, oblong,
undulate, crisp; labellum cucullate, the middle lobe re-

flexed, all beautifully waved and crisped. Much like L.
cci'spa in habit. Apr.,Mav. S.Brazil. R, H. 1874:331 (i.
I{ivieri,CavT.). G.C. 1848:403 and III. 10:577. F.S. 20, p.
132. A.G.13:608.-This plant is not free-flowering, hence
it is little cult., although a beautiful and distinct species.

21. crispa, Reichb. f. (Crt'H?e.!/a crispn, Lindl.). Pseu-
dobulbs clustered, elongate-clavate, 1-lVd.: lvs. large, 1

ft. long, oblong-lanceolate, emarginate: scape with 5-5
large, handsome, fragrant fls.: sepals linear-oblanceo-
late or spatulate, acute, margins revolute; petals much
broader, with the margins beautifully waved and crisped

;

labellum standing forward, recurved at the apex; side
lobes rounded, white, yellow at base, streaked with red;
middle lobe long, ovate-acuminate, deep purple inside,

veined, all remarkablj^ waved and crisped. Summer.
On lofty trees, fully e.-cposed. Brazil. B.M. 3910. B.R.
14:1172. Gn. 48, p. 504. J.H. III. 33:197. P.M. 5:5.-
A fine white-fld. species resembling a Cattleya in habit.

Var. Cauwelaertiee, L. Linden. Sepals and petals tinged
with greenish yellow; base of labellum yellow. l.H.
38:121.

22. purpurita, Lindl. & Paxt. Fig. 1224. Pseudobulbs
long-elliptical, G-8 in. high : lvs. solitary, oblong,
leathery, dark green, 1 ft. or more in length : scape
erect, 3-7-fld. : fls. very large. 6-8 in. across; sepals linear-

oblong, spreading, white, suffused with light rose
;
petals

much broader, ovate, undulate crisp, base attenuate,

colored like the sepals; labellum very large, bell-shaped;
middle lobe rounded, uudulate-crisp, rich purple with
darker veins, throat yellow. ^A robust plant, whose
large fls., borne on strong, erect stalks, make it one of

the grandest Laelias in cultivation. Spring. Brazil.

l.H. 1, p. 54, and 3:83. F.S. 11 :1138-39. Gn. 54, p. 17 and
56, p. 46 (var. Mrs. Measures). G.C. II. 14:45 and
20 : 533. A. F. : 223. — Var. atropurpiirea, Williams.
Sepals and petals deep rose; labellum large, expanded,
purple-magenta ; throat yellow, veined with purple.
Brazil. Var, Ashworthiina, J. Anders. Petals wider
than in the type, 2 in. wide, purplish rose, with darker
stripes. A highly colored form. G. C. III. 20: 39. Var.
NSliaii, Hort., Verschaff. Sepals and petals subsessile,
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the former rose-colored outside; midlobe of the labellum
ovate, acute. Much like the type in color. I.H. 15:569.

Var. Kusselli^na, Williams (L. MusseUidna, Hort.). Pis.

large ; sepals somewhat narrow, white, suffused with
lilac; petals broader, deeper lilac; labellum large, rose-

lilac; throat yellow, marked with rose. Autumn. Var.
Schroederi, Reichb. f. Sepals and petals white ; labellum
white, with a tinge of rose in the center; tube pale yel-

low, with iine, dark purple lines. I.H. 38:139. Var.
Mandai&na, Hort. Pseudobulbs thinner and narrower

1224. Laelia purpurata (X ^).

than in the type: fls. as large as those of the type, pure
white, with a faint tinge of pink on the labellum. Var.
prset^zta, Reichb. f. No description of this plant is

available.

23. P6rrinii, Lindl. ((7({ttZe»/(i Pfrrinii, Lindl.). Pseu-
dobulbs elongate : Ivs. solitary, oblong, coriaceous,
8 in. long, equaling the stem: fls. showy, 2-3 on a
short stalk; sepals oblong-linear, obtuse; petals a lit-

tle broader, all rose-purple, darker at the tips; middle
lobe of labellum cucuUate, expanded, oblong, obtuse,
undulate, with an inflated flstular cavity at the base,
destitute of ridges, color deep crimson ; lateral lobes
erect, acute, pale. Oct.-Dec. Brazil. B.M. 3711. B.R.
24:2. P.M. 13:5. G.M. 37:717. A.F. 13:U96.-Fls.
rather pale. Var. 41ba, O'Brien. Fls. white, with the
labellum tinged with yellow. There are several pale
varieties of this plant.

GROUP IV.

A. Znjs. solitary.

B. Scape 1-fld 24. monophylla
BB. Scape several-fid 25. harpophylla

AA. Lvs. usually $ 26. cinnabarina

24. monophylla, N. E. Brown. Rhizome a matted mass
sending np tufts of leaf- and flower-stems : flowering
stems 6-10 in. long, as thick as a crow-quill, rigid and
erect, bearing a single linear-oblong, obtuse leaf 2-3 in.

long, and several sheathing bracts: fls. 1-2 in. across,

vivid orange-scarlet; sepals and petals similar, spread-
ing, oblong, subacute; labellum very small, lateral lobes
embracing the column, terminal minute papillose on the
disk. Mts. of .Jamaica, growing on trees at elevations
of 3,000-5,000 ft. B.M. 6683.

25. harpophylla, Reichb. f. Hybrid much like L. cin-
nabarina. Pseudobulbs slender, about 10 in. long, each
bearing a single lance-linear leaf: raceme short, sub-
erect, bearing 5-10 brilliant scarlet-orange fls. : sepals
and petals oblong-lanceolate, acute; middle lobe linear,

acuminate, crisp, with a whitish spot. A luxuriant free-

flowering species. Feb., March. Brazil. Gn. 24:400.
F.M. 1879:372. — Probably a hybrid between L. cinna-
barina and a Brassavola(?) Reichb. f.

26. cinnabarina, Batem. Pseudobulbs elongate, cylin-

drical, but broadest at the base, sheathed with scales,

bearing 1-2 linear-oblong, reflexed, acute, coriaceous
lvs. : raceme terminal, erect, 15-20 in. long, with 4-5
medium-sized reddish orange fls. : sepals and petals
linear-oblong, obtuse, spreading; labellum convolute,
reflexed; lateral lobes acute, middle lobe large, oval,

crisp. Brazil. B.M. 4302. P.M. 7: 193.-A summer-
flowering species whose peculiar color and graceful habit
render it very ornamental. Var. crispilabia, Veitch
{L. crispilabia, A. Hich. Jj. Lawre>iciana,'H.ort.). Fls.

amethyst-purple; labellum darker, finely ci'isp and un-
dulate: raceme 12-14 in. long, bearing 3-5 fls. A pretty,
free-flowering variety.

iSci'lia Latdna, Hort. Veitch. Sepals and petals light orange-
yellow: labellum whitish at base, the rest purple bordered
with orange-yellow; middle lobe much undulated. A garden
hybrid between L. cinnabarina and L, purpurata. Not adver-
tised in America. A. Pericat. Philadelphia, writes as follows of
this plant; "Ljelia Latona, raised by Veitch. is a beautiful hy-
brid Lselia of a distinct and unusual color from L. purpxirata
X L. cinnabarina, the latter being the seed parent. The sepals
and petals are of light orange-yellow; lip whitish at tlae base,
the remainder red-purple bordered witli orange-yellow, the
margin of the apical spreading; lobe is much undulated."

Heinrtch Hasselbrino.

Laelias may be divided into three cultural groups:
(1) those which have clavate pseudobulbs and which
bear a nearer affinity to Cattleya than the others; (2)
those with long, rounded, slender stems, and (3) those
with pseudobulbs more or less pyriform in shape.
Those of the first group should be placed amongst the

warmer-growing Cattleyas. Examples are i. purptirata,
L. grandis, L. Digbyana, It. glauca and i. Boothiana,
Those of the second, or slender-bulbed group, succeed in
a much cooler and shadier spot, and need more moisture,
both in the atmosphere and at the roots. Examples are
L.pumila, L. harpophylla and i. monophylla. Of the
group with pear-shaped bulbs, Ij. anceps, with its nu-
merous varieties, is perhaps the best known.
Others are I/, aufuninalis , L. majalis and £. albida.

To these may be added such species as i. cinnnbarina,
L. flava, and some few others of similar habit. These
require at all times a sunny, airy position, with abun-
dance of overhead watering during their period of
growth, and after flowering a severe resting period, the
one great object being to keep them inactive for as
long time as possible. L. antumnalis and L. majalis
require somewhat different treatment, since they flower
from an incompleted bulb, and should, therefore, re-

ceive attention until the bulbs are solid, when the drier
condition must be observed.
The best method for cultivation of specimens of the

first group is to pot them in the ordinary flower-pot,

but for very large specimens a basket is preferred as a
more ready means of carrying off the water and afford-

ing better and sweeter conditions for the roots. The
potting material should be composed of about two-thirds
good peat or fern root and the remainder fresh sphag-
num moss. The cultivator should use good judgment
as to when to water the plants. No hard and fast rules
can be laid down in regard to this. More can be accom-
plished by watchfulness than ever can be written.
The slender-bulbed species require about equal parts

of peat and moss. Such species as i. pumila do best
in rather small pans and may be suspended from the
roof. All these thin-bulbed species enjoy shade rather
than direct sunlight. More moisture is essential both
atmospherically and at the roots, and at no season should
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it be withheld for rery long periods. Watch carefully
for any symptom of suffering from lack of water.
The Mexican Lfelias do best with a smaller quantity

of moss and peat, and thrive best when put up in bas-
kets or cribs. They enjoy a great amount of direct sun-
shine, and should have during the time of active growth
an almost unlimited supply of water, which is best sup-
plied to them after the sun begins to lose its power. At
this time it comes as a welcome, refreshing bath. A
good syringing in the early morning is needed to help
the plant through the day. With such treatment plenty
of strong flowers must result, L. cinnabarina, L. flava
and allied kinds enjoy the above treatment equally well.
Many beautiful hybrids have been raised in gardens,
and the needs of each from a cultural view will be best
obtained by noting to which section or group they be-
long, and giving the treatment recommended for such.
A really good selection of L^lias for the adornment

of the orchid house is herewith appended : L. anceps
and its varieties, aJba, Dawsonii, ffilUana, Sanderi-
ana, Stella, rosea, Veitehii, Williamsii, Schrcederiana
and A^nesiana, all of which have pure white sepals and
petals and various colored labellums; Scottiana and
grandiflora, distinguished for size ; and a wonderful pe-
loriate form known as Mceblingianum. L. alhida, aufuni-
nalis, cinnabarina, flava, pumila, Dayana, prmstuns,
Dormaniana, grandis, I/indleyana, majalis, tenebrosa,
monophylla, harpopliylla, Perrinii, purpurata, super-
biens, xantliina. In some species almost endless variety
occurs, notably so with L. purpurata, Perrinii and
albida, and pure white varieties are known in many of
the rarer species. Henky T. Clinkabebry.

laiLIOCATTLEYA. A name proposed by R. A. Rolfe
to designate the bigeneric hybrids of Laelia and of
Cattleya, which readily hybridize. The species of the
two genera have 8 and 4 pollen masses respectively,
while the hybrids are irregular in this respect. Many
of the plants are natural hybrids, and many others
have been produced by artificial crossing. For a list of
Lseliocattleyas, see Kolfe in G. C. III. 6:78, 155. In
the following account L=L£Blia ; Lc=Lseliocattleya ;

C=Cattleya.
H. T. Clinkaberry writes that the cultivation of Lselio-

cattleyas is the same as for Leelia and Cattleya. It is

therefore important to know the parentage in each case,
from which one may know whether warm or coolhouse
treatment is needed. He adds that many Laeliocattleyas
are of such a vigorous constitution that they are nearly
always in growth.

alba, 13.

amauda, 2.

Andreana, 7.

Brysiana, 1.

callistoglossa, 5.

CorbeiUensis. 3.

Dominiana. 6.

Dominyana, 6.

Dormaniana, 16.

Duvaliana, 10.

elegans, 1.

eximia inversa, 11.

Esoniensis, 17.

intermedio-flava, 15.

Nyleplitha, 1.

Martinet!, 12.

prasiata, 1.

radiata, 9.

SaUieri, 8.

SchiUeriana, 13.

Stelzneriano- H a r •

dyaua, 4.

Tumeri, 1.

velutino-elegans, 14.

A. Fls. light or bright
rose 1. elegans

2. amanda
3. CorbeiUensis
4. Stelzneriano-Hardyana
5. callistoglossa

AA. Fls. rose-purple,
mauve, violet, etc. . 6. Dominiana

7. Andreana
8. SaUieri
9. radiata

10. Duvaliana
11. eximia inversa
12. Martineti

AAA. Fls. ivhite or whitish,
or yellow "3. SchiUeriana

14. velutino-elegans
15. intermedio-flava

AAAA. Fls. olive-brown 16. Dormaniana
AAAAA. Fls. tinted light blue. n. Ezoniensis

1. 61egans, Rolfe {Lielia ilegans, Reichb. f. Cattleya
ilegans, Morren). Pseudobulbs terete, stem-like, 15-20
in. high: Ivs. solitary, linear-oblong, coriaceous, 10-12

in. long: scape short, stout, 3-7-fld. : fls. 5 in. in diam.,
light or bright rose, fragrant; sepals oblong, acute, often
somewhat twisted or with revolute edges; petals much
wider, lanceolate, margin somewhat undulate; labellum
with the lateral lobes elongate -obtuse, whitish with
purple apices, convolute over the column; middle lobe
broadened in front, subreniform, margin undulate,
crisp, entirely a very deep purple, without raised lines
or callosities. May-Sept. Brazil. B. M. 4700. I. H.
4:134 (as L. Brysiana); 11:402.—A showy, tall-grow-
ing species.

Var. Nyl^ptha, O'Brien. Fls. large; sepals tinted with
yellow and rose, lightly spotted with purple toward the
tips; petals broader, more suffused with purple; lip

bright purple in front, paler at the side lobes. G.C. III.

3:176.

Var. Turneri, Warn. Fls. large, richly colored; sepals
and petals bright amethyst-purple, with deeper veins;
lip with a large purple blotch on the middle lobe ; side
lobes white, tipped with rose. Gn. 47, p. 319; 49:1067
and p. 385. — One of the finest of the genus.

Var. prasiata, Reichb. f . Sepals and petals rose, tinged
with green : labellum white at the base and side lobes,
middle lobe crimson-purple.— Var. superbum is adver-
tised.

2. am&nda, Rolfe {Lielia anidnda, Reichb. f.). Natu-
ral hybrid between C. intermedia and perhaps Laelia
crispa. Pseudobulbs thin, fusiform, 5-7 in. long, 1-2-

Ivd. : Ivs. shorter than the pseudobulbs, cuneate-oblong,
acute: fls. in pairs, from a small, narrow spathe; sepals
oblong-ligulate, acute, light rose, with a grayish hue
outside, wavy; petals similar but broader, with darker
tinted nerves on the inside; lateral lobes of the labellum
enveloping the column, rich dark purple; middle lobe
transversely oblong, short, emarginate, wavy, separated
from the others by an exceedingly short isthmus, veined
with rich purple. Brazil. I. H. 38:135.

3. CorbeiUensis, Maron. Garden hybrid of C. Lod-
digesii and L. pumila, var. marglnata. Pseudobulbs
5-6 in. long, fusiform: Ivs. about 6 in. long: fl. -stalk
2-3 in. long, bearing 1-2 showy fls. about 5 in. across:
sepals and petals bright rose, the latter veined with
deeper purple lines; throat of the labellum veined with
yellow on a white ground; blade intense purple, bilobed
and undulate.

4. Stelzneriano -Hardy&na, Maron. A garden hy-
brid of Lc. elegans, var. Stelzneriana and Cattleya
Hardyana. Plants vigorous : pseudobulbs 7-8 in. long:
Ivs. 10 in. long by 2% in. wide: sepals pale clear rose,
deeper on the edges; petals undulate, rose on the mar-
gins, fading almost to white at the center; labellum
purple-magenta, undulate lacerate on the margin, with
a broad purple line in the center of the blade and 2 large
white spots in the throat.

5. calU3togl6sBa, Rolfe (Lmlia callistogldssa, Reichh.
f. ). Garden hybrid of i. purpurata and Cattleya labi-

ata,vnr. Warscewiesii. Pseudobulbs as in I/. purpurata:
Ivs. 12 in. long: petals broad, oblong, acute; sepals nar-
rower, all pure rose; middle lobe of the labellum broad,
retuse, dark purple, with yellow on the disk; side lobes
small obtuse-angled.

6. Dominiana, Rolfe {JJcBlia Doniiny&na,'Reic'h\).f.).
Garden hj'brid. Plants having the general habit of
Cattleya Mossice: pseudobulbs fusiform, rather short,

1-lvd.: Ivs. linear-oblong: raceme bearing few large,

handsome fls. : sepals narrowly oblong, acute, light

purple, with dark reticulations; petals broadly cuneate-
oblong, wavy, light purple ; labellum cucuUate, with
the middle lobe large, spreading, all wavy and crisp,

deep blackish purple. F. M. 1878:325. Raised for

Veitch by Mr. Dominy from a cross between Cattleya
Dou'iana and some Lfelia,- according to Reichen-
bach, Lmlia iLceliocattleya) elegans. Mr. R. A. Rolfe
suggests the more probable parentage of Cattleya
Dowiana and Lielia lobata. The first plant flowered in

August, 1878.

7. Andre&na, Maron. A garden hybrid between C.
bicolor and Lwlioeattleya elegans. Pseudobulbs 8-12

in. long, stem-like : Ivs. oblong, 6 in. long : fls. 6-7 in.

across, rose-violet ; sepals and petals spreading, nar-
rowly oblong, with the margins recurved, those of the
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petals undulate; labellum contracted in the middle,

with a subquadrate toothed and undulate middle lobe,

violet-purple. E.H. 1896:328.

8. SalliSri, Maron. Garden hybrid between Lmtia
purpurata. Tar. Williamsi, and Zocldigesii. Pseudo-
bulbs 1-2-lvd., about 10 in. high : Ivs. 8 in. long, 3 in.

wide; lis. several on a stalk, which is shorter than the

Ivs., 5-0 in. across ; sepals and petals mauve, with
deeper lines ; labellum tubular, colored like the seg-

ments, and expanding into a carmine blade, pale at the

tip.

9. radiita, Maron. Garden hybrid of JDcelia purpur-
ata and G. nobilior. Pseudobulbs almost round, bearing
1-2 coriaceous Ivs. 7 in. long by 2}4 in. wide: fl. -stalks

about 7-8 in. long, bearing several large, showy, violet-

red fls.; labellum deep red, with purple veins and a

whitish throat.

10. Duvaliina, Hort. Hybrid between L. purpurata
and C. LuddeinitnhiHa. Sepals and petals half-spread-

ing, light mauve; labellum broad, dark maroon-crim-
son on the lobes and in the throat, which is traversed

by darker lines. — According to Arnold & Co., handsome
flower of striking appearance.

11. eximia inv^rsa, Hort. Hybrid between L. purpu-
rata and C. Warneri, the inverse cross of Lc. eximia.

Sepals and petals deep rose-purple; labellum bright
magenta-crimson. — Said by Arnold & Co. to be one of

the finest hybrids yet raised between these genera, re-

sembling G. ^Yar'neri.

12. Martlnfiti, Maron. GardenhybridbetweenC«f??ej/a
Mossim and Lwlia (jrandis, var. tenebrosa. Pis. resemb-
ling those of the Cattleya labiata group ; sepals and
petals rose-violet; labellum red to mauve, pale at the
margins, and netted with numerous deep red veins.

13. Schilleriana, Eolfe {Lhlia Schillericina, Reichb.
f.). Lvs. S in. long: fl. -stems 20 in. long: sepals and
petals white, elongate-lanceolate; labellum veined with
purple on the throat; disk purplish yellow, middle lobe

spotted crimson-purple. A natural hybrid between C.

intermedia and Z/c. elegans. Brazil. Var. &lba, Hort.
Petals and sepals pure white; middle lobe of the label-

lum rich carmine-magenta, presenting an agreeable
contrast. June, .July. I. H. 31:526. Gn. 17:218.

14. veltitino-^legans, J. O'Brien. Garden hybrid of

C. velntina and Lc. elegans. Resembles in habit a stout

form of Cattleya velutina: fls. fragrant, 3-4 on an up-
right stem ; sepals and petals creamy white, tinged with
nankeen-yellow and veined with rose; labellum bluish

white at base, side lobes folded over the column; mid-
dle lobe broad, toothed and crisp on the margin, rich

crimson-purple, veined with white and having an orange
blotch at the base.

15. intermSdio-flava, Maron. Garden hybrid of C.

intermedia lOiA L. flava. Of medium habit: sepals and
petals clear yellow; labellum with a bright rose-purple
blotch in front.

16. Dormaniina, Rolfe (Lcelia Dormanidna., Reichb.
f. ). Natural hybrid of C. 6tco?or and £. 2J«»itto. Pseu-
dobulbs terete, thin, slender, about 1 ft. long, 1-2-lvd.

:

lvs. oblong-ligulate, acute: peduncle 2-5-fld. : petals and
sepals narrow * oblong-ligulate, olive-brown, marbled
outside with wine-red spots; labellum light purplish
white, with darker veins; middle lobe transversely ob-
cordate, mauve-purple. Brazil.

17 Exonifinsis, liolfe (Cattleya ExonKnsis, Reichb.
f. ). Garden hybrid probably between C. labiata, and
Jj. crispa. Sepals ligulate acuminate ; petals oblong-
cuneate, plicate, all tinted light blue; labellum undu-
late, crisp, deep orange at base with whitish side lobes;
middle lobe rich purple, with darker veins.

L. Acldndia; (L. purpurata and C. AcLandia), is also adver-
i^^^i- H. Hasselbring.

LAGENAEIA (Latin, lagena, a,hott\e). Cucurbii&cece.
Gourd. Calabash. L, vulgaris, Ser., is the only spe-
cies, now grown or spontaneous in all warm countries,
originally from tropical Africa and Asia. It is exceed-
ingly variable in its fruit, and has received many species-
names as L. microcarpa, R.H. 1855:01; L.'clavata ;

L. pyrotheca, R.B. 23, p. 198; L. I'i'rf/iijaii'.s, white-fruited,

G. C. III. 11:85; var. longissima, Gt. 48:159). The
smooth, hard shells of the fruits are used for drinking
cups, water Jugs, and many domestic utensils. Prom the
pear-shaped shell of a small-fruited form the Paraguay-
ans drink their famous mali, or Ilex tea. The commonest
forms are shown in the engraving (Fig. 1225). The long
curved forms are often called snake gourds in this

country (not to be confounded with snake cucumber,
which is a Cucumis). These are sometimes several feet
long. The form with a constricted middle is the bottle

gourd. See Gourd.
Lagenaria is a tender annual,which should receive the

culture of squashes. The season in the northern states

and Ontario is often too short for the full maturity of
the fruits, particularly if seeds have been brought from
the South. Give a quick warm soil and sunny exposure.
In the North, seeds may be started inside in pots, or on
inverted sods, after the manner of cucumbers. The
Lagenarias are rampant growers, often running 30-40

feet, and covering the ground or a fence with a dense
mass of large, roundish, soft leaves. The plant has a
musky odor and a sticky feeling.

Plant monoecious: fls. solitary,white, funnelform,very
soft in texture, withering in the sun : staminate fls. on
very long, slender stalks (usually exceeding the leaf)

:

pistillate fls. mostly short-.stalked,with 3 2-lobed stigmas
and hairy ovary: tendrils forked, long and slender: stem
striate-grooved, soft-hairy: lvs. large, soft-piibescent,

cordate-ovate or reniform-ovate, sometimes angled, the

1225. Various forms of gourds. Lagenaria vulgraris.

edges obscurely apiculate-sinuate, on prominent or long
petioles. To this species belong the gourds known in
this country as Hercules' Club, Sugar Trough, Dip-
per, Snake, Calabash, Bottle, Miniature Bottle, De-
pressa. In some countries, the young fruit is eaten as
we eat summer squash. Monogr. by Cogniaux, DC.
Monogr. Phaner. 3:417. L. H. B.

LAGEKSTRffiMIA (Magnus N. Lagerstrwm, 1696-
1759, a Swede and friend of Linnsus). Lytliracece. The
Crape Myrtle, Lagerstrcemia Indica, is to the South what
the lilac and snowball are to the North— an inhabitant
of nearlj^ every home yard. It is a strong-growing shrub,
reaching a height of 10-25 ft., deciduous-leaved, produc-
ing an abundance of soft-fringed flowers in spring and
summer. The normal form has pink flowers, but varie-

ties with blush, white and purple fls. are not uncommon.
It is hardy as far north as Baltimore, but north of that
latitude it needs protection; even with protection it can
not be grown north of the Long Island region.

Lagerstrcemia is a South Asian genus of nearly 20
species of shrubs and trees. The lvs. are opposite or
the uppermost alternate, mostly ovate, entire: fls. in

axillary and terminal panicles, the pedicels bracted;
calyx with a funnel-shaped tube and 6-9 lobesj petals

mostly 6, crinkled or fringed, with a long, slender claw
(Fig. 1226) ; stamens many, long, some of them upward-
curved: ovary 3-6-celled, with a long, bent style and
capitate stigma: fr. a capsule; seeds winged at the top.

Indica, Linn. Ckape Myrtle. Fig. 1226. Gl.abi-ous

brown-barked shrub, with rather small (2 in. long) ellip-

tic or oblong sessile mostly acute lvs. : panicle open,
sometimes minutely pubescent: calyx not ribbed, gla-

brous or nearly so. Widely cult, in India, but probably
native to China. B.M. 405. R.H. 1857, p. 627; 1874:130.

Gng. 1:151; 5:281. A.F. 9:85. G.M. 36:449.-Comuion
everywhere in the South, particularly in the pink, blush
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and white forms. It can be prop, readily by cuttings of
the ripe wood. In the N., the plants may be lifted in
the fall and kept in a cellar. In spring they may be
planted oxit, or flowered under glass. The Crape Myrtle

1226. Crape Myrtle, Lagerstrccmia Indica.

Natural size.

blooms continuously for 2 or 3 mouths, beginning in

June in the Gulf states. The bark is smooth, as if

polished. Several named vars.

Flos-Seginae, Retz. Tree, 50-60 ft., with elliptic or
long-lauceolate obtuse Ivs. i-8 in. long: panicle large:
fls. 2-3 in. across, varying from rose to purple from
morning to evening, the calyx grooved, the petals erose-
wavy: capsule 1 in. or more long. India. G.C. III.

15:77. —A noble plant in tropical India; also int. in S.
Calif. In the Old World sometimes grown under glass.

L. H. B.

LAGITITABIA (named for its resemblance to Laguniea,
which is now considered a section of Hibiscus and com-
memorates a Spanish botanist, Andres de Laguna, 149i
or 1499-1560, physician to Pope Julius III.). Malvdcece,
One species, an Australian tree cult, outdoors in S. Calif,

and indoors in Europe. It has large, pale rose fls. like
Hibiscus, 2y< in. across,with 5 spreading lobes, a column
of stamens and a 5-lobed shield-shaped stigma. It dif-

fers from Hibiscus in having no bractlets or only 3,

while Hibiscus usually has 5 or more. Lvs. entire,
scurfy-tomentose : fls. axillary; calyx 5-toot/hed; ovary
5-celled.

Patersonii, G. Don. About 12 ft. high, spotted brown
on trunk and branches: lvs. ovate, entire, 2-3 in. long,
dark green above, ashy gray beneath: peduncle 1}4 in.

long: corolla lobes ovate, covered with minute hairy
scales inside, villous outside. B.M. 769 as [Laguncea
Pattrsonia.)

LAGtTKTJS (Greek, lacjos, a hare; oura, a tail). 6ra-
minete. Hake'etail Grass. Contains a single species,
native of the Mediterranean region, and cultivated for
ornament, the small white heads being used for dry bou-
quets. Spikelets 1-fld., aggregated in a close panicle,
forming an ovoid head; scarious empty glumes persis-
tent and clothed with fine woolly hairs. Flowering glume
with a dorsal awn. A hardy annual. Seeds sown in fall

and plants set out in spring.

ovEttus, Linn. Culms about 1 ft. high, in bunches : lvs.

and sheaths downy. R.H. 1890, p.488. V. 3: 217 and 247.

A. S. Hitchcock.

LAMARCKIA (J. B. Lamarck, 1744-1829, distinguished
French naturalist, and author of the Lamarckian phi-
losophy of organic evolution). Gramvnece. Contains a
single species, native from Mediterranean region to
Afghanistan, and introduced in California. An orna-
mental annual grass, often cultivated under the name of
Chri/surus cynosuroides and C. aureus. Spikelets of
two sorts, fertile 1-fld., long-awned, surrounded by the
long sterile spikelets of many obtiise glumes, arranged
in a one-sided crowded panicle Seeds may be sown in
the spring, or better in the fall and plants set out in the
spring.

ailrea, Moench. Culms 6-12 in. high. R.H. 1890, p. 546.

A. S. Hitchcock.

LAMBKILL. Kalmia angustifoUa.

LAMB'S LETTUCE. Cousult Corn Salad. L. Quarter.
Clienopodium, particularlyC«Z&«)>i. Used as apot-herb.

LAMIUM (Greek for tJiroat, referring to the shape of
the corolla). LabiMce. Dead Nettle. About 40 annual
and perennial herbs of the Old World, of which several
run wild in this country as weeds and others are cult, as
hardy border plants. Botanically, they are distinguished
by a 2-lipped corolla, of which the tube is somewhat
longer than the calyx, the upper lip ascending and con-
cave, and the lower one 3-lobed: stamens 4, in 2 pairs,
ascending under the upper lip: fls. in axillary or termi-
nal whorls, often rather showy: lvs. opposite, mostly
crenate-dentate and petiolate: calyx awl-toothed. Not
to be confounded with Nepeta.
Lamiums are diffuse mostly pubescent or hairy herbs,

commonly decumbent at the base and often almost trail-
ing. They are of the easiest culture in any open soil.

Useful for rockwork. The cult, kinds are perennial,
and are commonly propagated by division.

macul&tum, Linn.(Z/. album, and 7J. purpureum, Hort.

,

not Linn. L. variegatum, Hort.). Straggling or half-
trailing herb, the tips ascending, slightly hairy: lvs.
long-petioled (except the uppermost), cordate-ovate,
blunt, round-toothed: fls. 1 in. long, ascending in the
clusters, the upper lip strongly arched or hooded, the
tube 2-3 times longer than the calyx, hairy within. Eu.
— Flowers usually purple-red, but sometimes varying to
white (when it is known as L. album, but the 1/. album
of botanists is a different plant, having pointed and
sharp-toothed lvs. ) . The lvs. are usually whitish blotched
along the midrib (var. variegAtum), and in this form
it is common about old gardens, trailing in the waste
places. The plant is also run wild. L. pnrpureum of
the botanists is annual.

eriocfephalum, Benth. Stem much branched, glabrous

:

lower lvs. long-stalked, puberulent, small, orbicular,
somewhat inoise-crenate : floral lvs. larger, deeply
toothed, sessile or nearly so: calyx villous; corolla 3^
times longer than the calyx, straight, purple. Taurus.—
Said by some to be annual.

Gale6bdolon, Crantz, of Europe, with yellow fls. and
sometimes with yellowish foliage, is cult, in the Old
World, but it has not appeared in the Amer. trade.

L. H. B.
LAMPEOCCCCUS. See ^climea.

LANDRETH, DAVID, founder of the oldest seed-
house in America,was born in 1752 at Haggerston, North-
umberland county, England. He came to America late
in the eighteenth century, making Philadelphia his home,
and establishing there, in 1784, a nursery and seed busi-
ness. Its location, on what was then known as High
street, is now covered by the building 1210 and 1212
Market street. The raising of trees and production of
seeds were conditcted on land near by, particularly on a
tract at Twelfth and Filbert streets. This locality prov-
ing too contracted for the purpose, the nursery and seed
grounds were removed in 1789 to the "Neck," then con-
sidered far out of town, the place chosen being not far
distant from the site of the present arsenal.
The subject of the present sketch, the younger David

Landreth (Plate X), was born in Philadelphia in 1802.
When of suitable age he entered actively into his father's
business, which had considerably extended in Philadel-
phia, while a branch house had been opened in Charles-
ton, S. C. The young man's early duty was that of
manager of this Charleston branch. Of the Charleston
business, it will suffice here to say that it continued till

the era of the civil war, when it came to a sudden end
by the act of the Confederate States District Court,which
confiscated the real estate and merchandise alike, on
April 22, 1802.

The younger David Landreth, in 1828, succeeded his
father as proprietor of the well-established and thriv-

ing business in Philadelphia, a business which was to
remain highly prosperous for half a century afterwards
under his fostering care. His time, however, was not
wholly occupied with the details of business, but was
turned at an early age towards the literature of hus-
bandry and to enterprises of public interest. Among
the latter may be mentioned the Philadelphia Horticul-
tural Society, of which, in 1827, he was one of the
founders and a vice-president, and in 1828 was elected
corresponding secretary, which office he held for seven
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years. At a subsequent date he was made president of
the Philadelphia Society for the Promotion of Agricul-
ture, and vice-president of the United States Agricul-
tural Society, and became an active member of many
other organizations.

His literary labors included the publication of the
"Illustrated Floral Magazine," started in 1832, and an
advanced work for that period. At a later date he wrote
much upon InisliiUKlry, his graceful style as a writer
and his tecliuii'al knowledge of the subject making bis

views of nmrli value in the progress of the industry.
He edited an American edition of George W. Johnson's
"A Dictionary of Modern Gardening," a volume of G35
pages, published at Philadelphia in 1847.

in 1847 the Landreth nursery was removed to Blooms-
dale, where Mr. Landreth established what is believed
to be the most complete seed-farm in the United States,

and where he planted an arboretum which perhaps stands
Tinequaled in this country in the development of its trees.

He was an early breeder of the Channel Island cattle,

then styled Alderneys, and was among the earliest man-
ufacturers of mowing and reaping machinery. In 1872-73
he experimented in steam-plowing with a Scotch engine,
and in the following year with an American engine.
Subsequently, steam-digging and steam-chopping were
experimented with at Bloomsdale, and many improve-
ments produced in the machine shop of that model
farm.
David Landreth lived until 1880 in the enjoyment and

care of the business which had been so much developed
in his hands, and which had reached almost its hun-
dredth year. The firm is now one of the thirty cente-
nary iirms in the United States. During a long life he
bad served his country in connection with agriculture,

a pursuit which he dignified by the wide respect he had
gained as an old-school country gentleman, and his

reputation as an able and learned agriculturist. In early
life he had lived amid the plantations of the Landreth
nursery, one of the show places of Philadelphia— the
site now marked by the Landreth School—and his vir-

tues and character were those of one brought up in inti-

mate contact with nature. Burnet Landreth.

LANDSCAPE GARDENING. "Gardening may be
divided into three species— kitchen gardening— parterre

-

gardening— and landskip, or picturesque gardening:
which latter is the subject intended in the following
pages—It consists in pleasing the imagination by scenes
of grandeur, beauty, or variety. Convenience merely
has no share here ; any farther than as it pleases the
imagination." These are the opening lines of "Uncon-
nected Thoughts on Gardening," by the poet William

Shenstone, 1704. These sentences gave the world the
term Landscape Gardening, to embody the growing de-
sire to make grounds like nature. Milton, Addison,
Pope, and the Dutch painters, expressed the awakening
to the charms of the external world and hastened the day
of freedom and naturalness. These and others had pro-
tested, directly or indirectly, against the artiflcialisms

of living, as Bacon, also, in the following sentence, had
protested: "As for the making of Knots or Figures, with
divers Colored Earths, they be but toys, you may see
as good sights many times in Tarts. **-****
I do not like Images cut out in Juniper, or other gar-
den-stuff ; they are for Children."
One does not know what Shenstone's protest meant

until he knows the style of gardening which had been
and still was in vogue. Gardens were fantastic construc-
tions, elaborate with designs and formalities, cramped
with geometrical details. A Roman garden (Fig. 1227) was
well enough in its place, but there are other conditions
and other ideals. Only rarely can such gardens as these
find the proper setting. If effective, tbey must be domi-
nated or supported by architecture. In the freer atmos-
phere of the country, they are evidently artificial: they
are conceits. The reader will catch the feeling of the
formal gardens of a later time by looking at Fig. 1228,
which is a reduction from one of Batty Langley's de-
signs in his "New Principles of Gardening," 1728.
Langley seems to have been the extremest of geometri-
cians. In fact. Part 1 of his book on gardening treats
"Of Geometry." Yet his plates suited the taste of the
time. The particular plan which is shown in Fig. 1228
he describes as follows: "The House opens to the North
upon the Park A, to the East upon the Court B, to the
South upon the Parterre of Grass and Water C ; and
Lastly to the West upon the circular Bason D, from
which leads a pleasant Avenue ZX. The Mount F, is

raised with the Earth that came out of the Canal EE,
and its slope H is planted with Hedges of different
Ever-Greens, that rising behind one another of different
Colours, have a very good Effect, being view'd from M.
I, I, are contracted Walks leading up the Mount." The
ideas of the time are further reflected in Fig. 1229,which
is a reproduction, on a smaller scale, of one of Langley's
pictures of artificial ruins. It is one of his "views of the
Ruins of Buildings, after the old Roman manner, to ter-

minate such Walks that end in disagreeable Objects
;

which Ruins may either be painted upon Canvas, or
actually built in that manner with Brick, and cover'd
with Plaistering in Imitation of Stone."
The awakening love of nature and of the spontaneous

life, as expressed in writings and paintings, soon found
expression also in gardens. In verse. Pope gave rules

1227. Gardens of the Pope, on the Ouirinal, Rome. From Palda's "Li Giardini di Roma.'
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1228. One of Langley's *' Designs for gardens that lye irregularly to the Grand House." 1728.

for the laying out of a spontaneous garden. The accom-
panying plan of Shenstone's garden, the Leasowes
(Fig. 1230), and the picture of a glimpse therein
(Fig. 1231), show how far his conceptions were removed
from those of Langley, howsoever much they may fall

short of the ideals of the present day. A full descrip-
tion has been left us of the Leasowes. Here is a glimpse:
"Passing through a small gate at the bottom of the fine

swelling lawn that surrounds the house, you enter upon
a winding path, with a piece of water on your right.

The path and water, over-shadowed with trees that grow
upon the slopes of this narrow dingle, render the scene
at once cool, gloomy, solemn, and sequestered; and forms
so striking a contraste to the lively scene you have just
left, that you seem all on a sudden landed in a subter-
raneous kind of region. Winding forward down the val-
ley, you pass beside a small root-house, where on a tablet
are these lines:

'Here in cool grot, and mossy eel],

We rural fays and faeries dwell;
Tlio' rarely seen by mortal eye,
Wlien the pale moon, ascending high,
Darts thro yon limes her quivering beams,
We frisk it near these crystal streams,' "

The garden-art of the old time was largely a corollary
of architecture. The garden-art of the present time,
particularly amongst English-speaking peoples, exists
for its own sake. Yet, one cannot say that the old-time
garden-art is unlovely, or that it contradicts the canons
of good taste. The two belong to different categories
of esthetic feeling, and the mere fact that both of them
use piant-subjects does not make them comparable.
Garden-art, like painting or music or literature, develops
along racial or national lines. The Latins and their
descendants have liked the formal and conventional
gardens; and since these gardens express the personal
and national emotions, they need no apology, notwith-
standing the fact they are condemned by many land-
scape gardeners.
A different type of endeavor is that which attempts to

interpret nature in the making of landscapes. The ideal
landscape garden, like the ideal landscape painting,
expresses or emphasizes some single thought or feeling.
Its expression may be gay, bold, retired, quiet, florid;

but if it is natural, its expression will conform to the
place and the purpose, and the expressions are not mat-
ters of rule. It should be a picture, not a collection of

interesting objects. Mere planting and grading do not
make a landscape garden: in fact, they often spoil it.

It is not enough to plant : the plants must be in the
right place. A yard or a lawn with bushes or flower-

beds scattered over it may be interesting as a mere
garden, but it is not a landscape garden. The Italian

gardens were hardly landscape gardens. A real landscape
garden has open breadth, space, atmosphere. It usually
has an open center with mass-planted sides, and vistas
to the offscape. Incidentally, it may be ornamented;
yet many persons even confound ornamental garden-
ing with Landscape Gardening : it would be as proper
to confound house-painting with architecture. Figs.
1227 and 1232 show the contrasts of a mere garden and
a landscape garden. Compare Plates XIV and XV.

It will be seen from the above that the term Land-
scape Gardening precisely expresses the art of mak-
ing a garden or tame area which shall be a landscape
or picture. Yet, amongst the profession, the term land-
scape architecture is preferred. This term borrows the
dignity of architecture, and is useful in a professional
way. The writer much prefers the term Landscape
Gardening ; but it is apparent that the term landscape
architecture is growing in favor with the profession, and
there is little iise in debating over a mere term. Properly
speaking, the terms Landscape Gardening and landscape
architecture are not synonymous, although in practice
they are so used. It is not every place which is adapted
to the making of a landscape picture. Formal gardens
are often more to be desired than natural ones. They
may conform to the principles of art, but it is the
art of formal gardens, not of natural gardens. Too
often have formal gardens been judged from the view-
point of the natural or landscape garden, and hence
confusion has arisen. There is now a slow but whole-
some reaction against the too exclusive use of the true
landscape garden. In practice, however, one cannot
separate the two, so that one practitioner is, or should
be, both landscape gardener and landscape architect.

So it comes that the term landscape architecture stands
for the whole art of laying out grounds. The term is

therefore broader than its etymology would suggest: the
word "architect" should be taken in its general sense of

contriver ov planner, rixthev than in its specific one of
hnilder. It is the nature-like landscape garden, rather
than the formalesque garden, which the writer has in

mind in the advice which is given in this article. The
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character of the formalesqxie garden is dominated so
completely by the nature of the architecture and the site,

that condensed general remarks are of little purpose.
Landscape Gardening has undergone many fluctua-

tions of taste within the century. Such changes are to

try^
s2St\

1229. An improvised ruin. 1728.

be expected as long as the human race makes progress.
The constantly increasing wealth of plants modifies
the spirit of the work. It is no longer worth while to

follow any school or cult. Erery style has its use
and place. In small city or suburban places, a formal
or formalesque treatment of the ground plan may be
desirable. In larger and freer places, the spirit of the
fields may be given fuller expression The fundamental
thing to consider is the fact that there must he a general
theory or plan before there is any grading and plant-
ing, —these latter things are only means to an end. Yet
many persons who would be called landscape gardeners
conceive that to plant a place is the whole of the pro-
blem. The working out of the details of the plan is to

Landscape Gardening what building is to architecture,
or what pen-work and grammar are to literature. It is

the industrial or constructional part of the work. It is

what has been called Landscape Horticulture (Bailey
"Garden and Forest," 1: 58). It has to do with all the
details of kinds of plants, the care of them, the making
of lawns, and similar problems. The American writings
on Landscape Gardening are mostly writings on land-
scape horticulture and kinds of plants. Of indigenous
American books, only two (Downing and Waugh) can
be said to give adominant share of their space to the prin-
ciples of Landscape Gardening as a fine-art conception.
The first American practicing landscape gardener of

note was Andr^ Parraentier, who came to this country
from Belgium about 1824 and established a nursery
on ground which is now in the heart of Brooklyn. He
was a man of great taste and skill, and Andrew J. Down-
ing considered his "labors and example as having
effected, directly, far more for Landscape Gardening in

America than those of any other individual whatever."
He laid out many places, even as far away as the south-
ern states on the south and Montreal on the north. The
first American book on Landscape Gardening sprung
full-fledged and complete from the pen of A. J. Down-
ing in 1841, without having undergone the tedious evo-
lution of preliminary and imperfect editions which char-

acterize so many horticultural and kindred writings. It

was immediately popular, and it has probably ex-
erted a greater influence on American horticulture
than any other single volume. It remains to this day
without a superior and almost without a competitor.
Downing was also the second prominent practicing land-
scape gardener, although his untimely death left the
country with no completed works of his genius. His
best known pieces are the grounds of the Smithsonian
Institution and Lafayette Square, Washington, but it is

doubtful if the subseqxient treatment which the former
demesne has received is such as would have pleased
the designer. A. J. Downing's pomological work was
continued by his painstaking brother Charles ; but the
artistic work dropped at his death, and Henry Winthrop
Sargent, who edited the sixth edition of the "Landscape
Gardening," in 1859, declared that "there has been no
one since Mr. Downing's death who has exactly filled

the niche he occupied in the public estimation." The
third genius of American Landscape Gardening, and
the one who has carried the art to its highest points of
excellence, is Frederick Law Olmsted, who as a young
man was inspired by Downing, and who became a land-
scape gardener when he was placed in charge of the
improvements of Central Park, New York city, about
1856. For more than twenty-five years, Mr. Olmsted has
given his talents wholly to this delightful art, and, more
than any other American, has moulded and crystallized
public taste respecting the appreciation of Landscape
Gardening. A leading spirit in the construction of this
great park was Calvert Vaux, who, with Olmsted, was
joint author of the original plan. Vaux was also asso-
ciated with A. J. Downing. He died in 1895. He was an
excellent artist. The initiation of Central Park as a
pleasure ground inaugurated the modern park systems
of the country, and created what the Earl of Meath has
recently designated the "veritable rage for park mak-
ing" which has "seized the American public." See the
article on Parks, Vol. III.

Within recent years, the numVjer of practitioners of
Landscape Gardening has greatly increased. The art is

becoming established in popular estimation. Tastes
may change, but the changes will affect only the minor
applications of Landscape Gardening. The desire for
artistic treatment of grounds is ineradicable. Three
national societies are conservators of the Landscape

1230. Plan of the Leasowes, the seat of Shenstone.

The residence is near the center.

Gardening and rural art of the country : American Park
and Out-Door Art Association ; American Society of
Landscape Architects ; Association of American Ceme-
tery Superintendents.
The one point in which America excels other countries
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in landscape art is in the rural and garden cemetery.
The first distinct movement towards a rural cemetery
was made in 1825 by Jacob Bigelow, of Boston, whose
work was soon taken up by the Massachusetts Horti-

cultural Society. As a result of the agitation by this

admirable organization, Mt. Auburn Cemetery, at Cam-
bridge, was established and incorporated in 1831. The
consummation of this enterprise gave to the world a

cemetery which sliould be distinct from church-yards,
removed from the citj', and softened by the gracious
touch of nature ; and thereby, also, the young Massa-
chusetts Horticultural Society set an example to all

similar organizations and achieved for itself enduring
fame. The work of Repton and Loudon had not then
enlivened and broadened the conceptions of Landscape
Gardening, and Mt. Auburn, whilst an excellent work
of its kind, is not a landscape garden cemetery. The
modern art of garden cemetery making— in which, as in

the park, the continuous expanse of greensward is the
fundamental conception of the fabric— originated with
Adolph Strauch, who, in 1854, became superintendent
of Spring Grove cemetery, Cincinnati. Strauch was a
Prussian, born in 1822, and died in 1883. His work at

Spring Grove cemetery has justly given him lasting

fame, and his book describing the place must be con-
sulted by any one who traces the evolution of the garden
cemetery. The Board of Directors of the cemetery said,

at the time of his death, that "he had filled the measure
of his ambition by the consent of his professiou, which
ranked him as the equal of Repton and Piickler-Miiskau
as a master of art in landscape creation, which had been
finally proved by him to be possible to be successfully
applied in adorning and making attractive the last rest-

ing places of humanity." At the present time, about a
hundred burial places in various parts of North America
can be said to be landscape-garden cemeteries. See the
article on Landscape Cemeteries, following.
The successful practice of Landscape Gardening de-

pends, first, on an artistic temperament and an inher-
ent love of nature; second, on an intimate knowledge of
plants; and third, on familiarity with various arts and
handicrafts, as the making of roads, grading, draining,
enriching the land, and the like. Landscape Gardening
must be sharply distinguished from gardening : the
former is the making of pictures with plants; the latter

is the growing of plants without reference to the pic-

ture. In one, the interest centers in art: in the other it

centers in plants. Since Landscape Gardening is pri-

marily a matter of taste, it is impossible that it be

tinguish sharply between the fundamentals and the in-

cidentals,— those things which are to give the character
or tone to the place, and those which are embellishments
or ornaments. Keep one or more spaces open. Plant the
sides or boundaries with masses. Use single or individual
plants only to emphasize or to heighten an effect, not to

1231. Glimpse in Shenstone's Leasowes.

dominated by rules. However, a few general precepts
and suggestions may be useful, and these are given in
the following paragraph (see Figs. 12,32-1238).
The motive of a true-landscape garden, as already ex-

plained, is to make a picture. The picture should have a
landscape or nature-like effect. The place should be
one thing: it should emphasize some thought or feeling.
'It should have one central or emphatic object. Avoid
scattered effects. Bunch or mass the planting. Dis-

1232

Outline of an open
center and mass planted sides

Suggestion from Ejiglischer Garten, Munich.

give it character: they are incidentals. Ornament should
be an incident. Foliage is a fundamental. Greensward is

the canvas on which the picture is spread. Plants are more
useful for the positions they occupy than for their kinds.
Walks and drives are no part of a landscape picture :

they are a necessity, but they may be made to conform
to the spirit of the picture. The place for walks and
drives is where they are needed : otherwise they have
no use or purpose. It is the part of a good landscape
gardener to make his grounds conform to the build-
ings : it should equally be the part of an architect to
make his buildings conform to the landscape. Make
views to desirable objects in the outlying landscape or
the offscape. Obstruct the views to undesirable parts.
Aim for a good prospect from every window in a
residence, including the kitchen. Shear the trees and
bushes when hedges, curiosities, and formal gardens
are wanted : let them assume their natural forms when
a landscape garden is wanted (Figs. 1237, 1238). Place
no tree or plant until you are sure that it will mean some-
thing.
The best results in the planning of any place are to

be expected when one employs a competent landscape
gardener. Avoid the man who places great stress on
flower beds and "designs." Yet one can do much by
himself, and be the happier for the effort. Books will
help. Some of the current American books on Land-
scape Gardening and related topics are the following :

Downing's "Landscape Gardening;" Kemp's "How to
Lay Out a Garden;" Parson's "Landscape Gardening"
and "How to Plan the Home Grounds ;" Long's "Orna-
mental Gardening for Americans;" Waugh's "Land-
scape Gardening ;" Maynard's "Landscape Gardening as
Applied to Home Decoration ;" Davis' "Ornamental
Shrubs ;" Van Rensselaer's "Art Out of Doors ;" Bai-
ley's "Garden-Making." See Borders, Herbs, Laiens,
Parks, Shrubs.

j^ jj_ g
Landscape Cemeteries (Plate XVII).—The cemeteries

of the present day have come into existence from a desire
to have burials made at a distance from centers of popu-
lation, and among beautiful surroundings. They are
often called "rural cemeteries." The first one in the
United States to merit this name was Mt. Auburn, near
Boston, Mass., founded in 1831. Since then the idea of
having burial places park-like in their character has
been spreading until they contain to-day some of the
most beautiful landscapes developed by the hand of
man. The wish to have in the cemetery all the beauty
of trees, shrubs, lawns and flowers has gradually led to
the abolition of fences, coping and other lot enclosures,
and a reduction in the number of monuments and the
size of headstones. There are many who now believe
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that the last resting place should be surrounded by the
quietness and beauty of these features of nature's handi-
work without distracting stonework or artificial objects.
There are others who say that "the cemetery should be
a cemetery," meaning by this expression that it should
resemble somewhat closely the old church-
yard or graveyard, with its multitude of
crowded stones, inscribed with the names
and good qualities of all buried within its

walls. -^s-
All agree that the cemetery should be so

situated and maintained as to menace in no
way the healthfulness of surrounding neigh-
borhoods. The ideal location is one where
the ground is somewhat undulating and thor-
oughly drained by having a porous subsoil,

while the surface soil is sufficiently rich and
deep to support a good growth of vegetation.
In some instances, as at Forest Hills, Boston,
Mass., and at Woodlawn, New York, it has
been necessary to blast and remove rock and
then fill in the space with earth. In other
cases, the natural soil has been so poor that
it has been necessary to cover it with rich
earth hauled from a long distance. In still

other cases, it has been found necessary
to select a clay soil because there was no
other, or to make groimd by excavating lakes, ——;;

using the material excavated to raise the sur-

rounding land, or to bury above ground in -"-"m.™™,

structures erected for the purpose, as at New ' " " -«»^-~-

Orleans.
When a site is chosen, it is usually sub-

divided into sections and lots, which must be
made accessible by the construction of drives and
walks. The drive should pass within 150 or 200 feet

of every place available for burial. The width of the
drive should vary according to the size of the ceme-
tery and the probable amount of driving. If the area
is very small, say not over four or five acres, it may be
unnecessary to have any drive. In a little larger area,

a grass drive 8 feet wide might suifice ; in one still

larger, a driveway 16 feet; and, iinally, a cemetery de-
signed to accommodate large populations should have
good macadamized roadways 2i or 32 feet in width.
Walks should generally be left in grass which forms
part of a continuous lawn, such being better in appear-
ance and more easily maintained than those made of

gravel. The location of the drives will determine the
shape and size of the sections. The plans should be
made after a careful study of the ground in question,
the drives being placed so that they will have easy
grades, command good views, and be as few as possible
without being more than 300 or 400 feet apart. When
the ground is irregular in shape, or has steep slopes, or

contains streams or lakes or valuable trees, these condi-
tions may make it necessary to construct more drives
than would otherwise be desirable. They can generally
be staked out on the ground by eye with a better effect
than if drawn first in an office by the use of some geo-

ssfSSislis?^-

1233. A free and open center.

1234. A flank planting, leaving the center free,

metrical curve. They should nearly always be curved
to produce the most pleasing result, a curved driveway
being interesting because : (1) when the margins are
properly planted certain portions of the ground are
always hidden

; (2) they insure varied effects of light
and shade

; (3) they make the average distance from
the cemetery entrance to the lots shorter than if one
follows straight lines and turns right angles.
An open tract, to begin with, is in many ways prefer-

able to one that is thickly wooded, but groups of trees
or single specimens that have broadened out in a natural
way would be very valuable, since they would help to
take away the naked, forbidding appearance of land
newly planted with young trees. On a vacant area, it

is usually advisable to plant some large trees for the
sake of immediate effect. These can be grouped about
the entrance, a fork in the drives, the top of a hill, the
margin of a lake, or other distinguishing position. The
objection to a piece of land covered with thick woods
is that the necessary thinning to get sufficient open space
will leave tall, spindling trees, unused to exposure.

These, while not very attractive in
themselves, are verylikely to die and are
liable to be blown down. If there are
thick woods in the land chosen, the
trees selected to remain should be those
that are healthiest and have the low-
est branches. Some of the trees re-

moved might be cut off at the ground,
when the sprouts springing from the
stump will form beautiful bush-like
specimens.
The necessary buildings will vary

with the size of the cemetery, but they
should always be modest in appearance
and suitably embellished M'ith shi-ub-

bery and vines. The office would natu-
rally be placed near the entrance to

avoid unnecessary walking, but it

should not be placed immediately on
the highway or public street. The
large arch frequently built over the
gateway is usually too pretentious in

appearance and not in keeping with
the character of the grounds. A nat-

ural archway of living trees would be
better. The chapel, if any, should be
built well within the grounds to give it

greater seclusion and quietness.
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Whether there should be greenhouses or not cannot

be discussed here on account o£ the limits of this article.

It may simply be said that with the greater variety of

flowering trees and shrubs which we have to choose from,

is well as the thousands of hardy, flowering, herbaceous

plants, most beautiful effects can be produced without

the expense, the continual labor and the bare beds more
than half the year, which would follow the construction

of greenhouses. Usually the selection for planting of

material found growing in the adjacent country will help

to produce satisfactory results with little expenditure

of money and time. To prevent intrusion, a fence along

the boundary of the cemetery is necessary, but this can

be a simple 'inexpensive wire fence, serving in places as

a support for vines, and in places being hidden by a

belt of trees and shrubbery. No one would now make
the cemetery dreary by confining the planting to spruces

a meeting of the Association of American Cemetery
Superintendents, held at Boston, in 1890, the following
rules were recommended by a unanimous vote of those

in attendance :

Rule 1 : (This should be a general rule, stating the
authority and conditions on which lots are sold and the
restrictions on transfers. The rule, of course, would
have to be varied according to conditions existing in

each cemetery.)
Rule 2 : The Trustees desire to leave the improve-

ments of lots, as far as possible, to the taste of the

owners ; but, in justice to all, they reserve the right,

given them by law, to exclude or remove from any lot

any headstone, monument or other structure, tree, plant

or other object whatever which may conflict with the

regulations, or which they shall consider Injurious to

the general appearance of the grounds ; but no trees

1235. A structural foliage mass, with ruseed sky line and irreeular eround plan, and embellished with flowers on the margin.

and weeping willows. On the contrary, every effort is

made to secure bright, cheerful effects by the selection
of all kinds of flowering, happy-looking plants. The
modern cemetery becomes in fact a sort of arboretum.
It includes some evergreens which are most suitably
grouped along the boundary belt, and which should con-
tain all kinds of hardy pines, as well as the more stiff

and formal spruces. The planting of Norway spruces
has in many places been overdone. The development of
attractive landscapes in cemeteries is of so much im-
portance that Mr. Strauch, who was the greatest ceme-
tery designer that we have had, used to call the present
method "the landscape lawn plan."
A good landscape in the cemetery is usually the result

of years of growth. It must flrst be carefully designed,
and then receive care and attention from some one
familiar and in sympathy with the scheme adopted. To
insure such attention, and to protect the interest of all

lot-owners, as well as to maintain the dignity and char-
acter of a city of the dead, rules have been adopted by
all leading cemeteries. These rules are the result of
study and experience on the part of many men. At

growing within any lot shall be removed or trimmed
without the consent of the Trustees.
Rule 3 : Lot-owners may have planting or other work

done on their lots at their expense, upon application to

the Superintendent. No workmen other than employees
of the cemetery will be admitted to the cemetery except
for the purpose of setting stone-work.
Rule 4 : No iron- or wire-work, and no seats or vases

will be allowed on lots, excepting by permission of the
Trustees, and when any article made of iron begins to

rust, the same shall be removed from the cemetery.
Rule 5 : The Trustees desire to encourage the planting

of trees and shrubbery, but, in order to protect the rights
of all and to secure the best general results, they require
that such planting shall be done only in accordance with
the directions of the Superintendent of the cemetery.
Rule 6 : No coping, nor any kind of enclosure, will be

permitted. The boundaries of lots will be marked by
corner-stones, which will be set by the cemetery, at the
expense of the lot-owner, with the centers upon the lines

bounding the lot. Corner-stones must not project above
the ground and must not be altered nor removed.
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Rule 7 : No lots shall be filled above the established
grade

.

Rule 8 : All interments in lots shall be restricted to
the members of the family or relations of the lot-owner.
Rule 9 : No disinterment will be allowed without the

1236. A g:ood planting on the boundary.

Against tliis background, flowers would look well.

permission of the Trustee.s, of the lot-owner, and of the
next of kin of the deceased.
Rule 10 : Mounds over graves should be kept low, not

exceeding four inches in height ; and stone or other
enclosures around graves will not be allowed.
Rule 11 : Foundations for all monuments, headstones,

etc., shall be built by the cemetery at the expense of the
lot-owner, and fifteen days' notice must be given for the
building of foundations. The cost of the same must be
paid in advance.
Rule 12 : Every foundation must be at least as wide

and as long as the base stone resting upon it, and must
not project above the surface of the ground. All foun-
dations must extend as low as the bottom of the grave.
Rule 13 : Only one monument will be permitted on a

family burial lot.

Rule 14 : (This should be a rule limiting the height
of headstones, and the lower this limit is made the bet-
ter. Even with the lawn is considered best.)
Rule 15 ; All stone- and marble-works, monuments and

headstones must be accepted by the Superintendent as
being in conformity with the foregoing rules before
being taken into the cemetery.
Rule 10: No monument, headstone or cop-

ing, and no portion of any vault above
ground, shall be constructed of other mater-
ial than cut stone or real bronze. No artific-

ial material will be permitted.
Rule 17: The Trustees wish, as far as pos-

sible, to discourage the building of vaults,
believing, with the best landscape gardeners
of the day, that they are generally injurious
to the appearance of the grounds, and, un-
less constnicted with great care, are apt to
leak and are liable to rapid decay, and in
the course of time to become imsightly
ruins. Therefore, no vaults will be per-
mitted to be built unless the designs for
the same are exceptionally good, and the
construction is solid and thorough. The de-
signs must be submitted to the Trustees,
and will not be approved unless the struc.

ture would, in their judgment, be an archi-
tectural ornament to the cemetery.
Rule 18 : Material for stone or marble

work will not be allowed to remain in the
cemetery longer than shall be strictly neces-
sary, and refuse or other unused material
must be removed as soon as the work is completed.
In case of neglect such removal will be made by the
cemetery at the expense of the lot-owner and contractor,
who shall be severally respojisible. No material of any
kind will be received at the cemetery after 12 o'clock m.
on Saturdays.

Rule 19 : The Trustees shall have the right to make
exceptions from the foregoing rules in favor of designs
which they consider exceptionally artistic and ornamen-
tal, and such exceptions shall not be construed as a
rescission of any rule.

Rule 20 : It shall be the duty and right of
the Trustees from time to time to lay out and
alter such avenues and walks, and to make such
rules and regulations for the government of the
grounds as they may deem requisite and proper
and calculated to secure and promote the gen-
eral object of the cemetery.
Rule 21 : The Superintendent is directed to

enforce the above regulations, and to exclude
from the cemetery any person wilfully violating
the same.

Cemeteries should be established upon a
basis to enable those in authoritj' to take uni-
form care of the grounds for all time. The
prices charged for lots should be high enough
to enable a fund to be set aside that will yield
an annual income sufficient to pay all necessary
general expenses. In laying out a new ceme-
tery, those in charge should seek the best ad-
vice available. Such advice should be based on
a thorough knowledge of Landscape Gardening
and the special needs of burial grounds. Much
information can be obtained by visiting Spring
Grove, at Cincinnati, Ohio, generally recognized

as the pioneer of park-like cemeteries, and perhaps the
best example in the world. Oakwoods Cemetery, at

Troy, N. Y. ; Swan Point Cemetery, at Providence,
R. I., and Forest Hills, at Boston, Mass., are some of
the prominent examples of the system now in vogue.
Graceland Cemetery, at Chicago, 111., although much
smaller in area than those already mentioned, contains
some good landscape effects. There are many other
cemeteries in the vicinity of the large cities of the
United States which can be commended on account of
the good taste displayed in them. There are others,
like Mt. Auburn of Boston, Greenwood of Brooklyn and
Laurel Hill of Philadelphia, which, while containing
many beautiful trees and expensive monuments, in-

clude also many fences, railings, copings and hedges
that serve as examples of what to avoid rather than to
imitate.
Our leading cemeteries should keep pace with the best

thought of the times, with the best theories of religion,

science and economics. They should be, as the name
Implies, sleeping places— places of rest and freedom
from intrusion. It seems natural that people should

L'JifeiS

1237. An artistic group-planting alongside a walk.

select for such a place the very best production of land-
scape-art, a place where spreading lawns give a cheer-
ful warmth and sunlight ; where pleasing vistas show
distant clouds or the setting sun ; where branching trees

give grateful shade, furnish pleasing objects to look at,

and places for the birds to conae each year and sing
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again their welcome songs ; where blossoming shrubs
delight the eye, perfume the air, and make attractive

resting places. Such places may seem to exist more
for the living than for the dead, but the living are the
ones that need them. If it seems natural to select a
most beautiful park, a real picture, we might say, for a
sleeping place, it seems strange to put into this picture
obelisk after obelisk, stone posts and slabs of all shapes

1238. A group which has been spoiled by the pruning: shears.

and sizes, and stone tombs within whose walls their
owners hope to have their dead bodies preserved for-

ever. The history of sepulture shows the futility of
trying to preserve one's body or one's name with the help
of stone. A man can only hand his name down to pos-
terity by his own work, and even if his body should be
preserved as long as were those of the ancient Egyp-
tians, it might finally be used only to propel a locomo-
tive or a steamboat. These facts should be recognized
in the modern cemetery. The ground should assist in

changing the body back into organic forms or to receive
the ashes, if the quicker process of cremation is adopted.
The scenery should solace those that are bereft.

It is repugnant to our best feelings to use the same
land over and over again, as is done in many cities in
Europe and, to some extent, in the United States. A
cemetery is frequently spoken of as the last resting place,
and it serves mankind best when it is so in fact, since in
that case, after it has served its purpose of purification,

it becomes a park, a breathing place for the people of
the city, whose growth is likely to crowd the vicinity with
houses. The memory of past generations will certainly
be sweeter if it is associated with trees, than if it is

connected with tombs, catacombs and pyramids. The
problem presented to cemetery associations is, there-
fore, how to secure the most pleasing combinations of
growing plants, including trees, shrubs, flowers and
grass ; the most satisfactory views ; the most harmo-
nious and restful park, for the cemetery is really a
memorial park.
Those seeking information on this subject will find it

in the histories of the various cemeteries and in ency-
clopedias. The development of the landscape idea in -

connection with cemeteries is given in some of the I'e-

ports of those institutions, that of Spring Grove for the
year 1869 being especially valuable. The reports of the
Association of American Cemetery Superintendents con-
tain many papers of interest. The volumes of the
"Modern Cemetery," afterwards the "Park and Ceme-
tery," the only periodical devoted to the interests of
burial places, contain articles relating to all phases of
the subject.' All books relating in any way to Land-
scape Gardening are of value in cemetery work, since
they treat of all its natural features.

O. C. SiMONDS.

LANTANA fold name, once applied to a Viburnum).
Terbenclcece. Perhaps a half hundred species of herbs
or shrubs, sometimes half-climbing, with opposite rough
dentate leaves, and spikes or cymes of small verbena-
like flowers. They are natives of the tropical and sub-
tropical parts of Asia, Africa and America. Fls. small,
gamopetalous. the calyx very small, the corolla some-
what irregularly 4-5-parted, the corolla tube slender :

stamens 4, didynamous: ovary 2-loculed, becoming a
fleshy or dryish drupe with 2 nutlets. The bracts sub-
tending the head often imitate an involucre. Verbena
differs in having akene-like nutlets and long-tubular 5-

toothed calyx.

Lantanas have been long in cultivation, and it is diffi-

cult to refer the garden forms to botanical species. The
species themselves are confusing. Most of the garden
kinds are of the L. Camara type. There are several
Camara-like species which probably have hybridized to
produce these forms; but Voss, the latest garden mono-
grapher, regards these species as only forms of i. Ca-
mara (preferring, however, to use the name L. aettleata)

.

Accepting jb. Oaniara in Voss's sense, the garden
Lantanas may be said to be derived from that
species; and this view is adopted below. Monogr.
by J. C. Schauer, DC. Prodr. xi. 594-609.

L. H. B.
The Lantana has been improved in its useful-

ness as a bedding plant of late years, largely
through the efforts of French hybridizers. The
older varieties were mostly rather tall and lanky,
later in coming into bloom, and dropped their
flowers badly after rain storms, but were showy
in warm and dry weather. The new varieties are
dwarf, spreading and bushy in habit, early and
free-flowering, and the heads or umbels of bloom
average much larger, with florets in proportion;
nor do they drop off from the plants as the old
varieties did in bad weather. These newer kinds

are not as well known as they should be. They are very
desirable for any situation where sun-loving bedding
plants are used, in groups or borders, window-boxes, bas-
kets and vases. The Lantana is not particular as to soil,

and flourishes provided the exposure is sunny and the
soil well supplied with moisture, at least until a fair
growth has been made. When well established it does
not seem to mind drought, and continue bright and at-

tractive in the hottest weather. It should not be
transplanted out in the open before danger of fi-ost is

over. If the old plants are wanted for propagation, cut
them back and transfer to pots early in September, and
when they start into new growth the soft wood will fur-
nish cuttings that root easily. Keep young stock in a
warm position through the winter months, and repot in
April.
Save the old plants, after Jack Frost has nipped their

freshness late in the fall, prune severely back, remove
them indoors, giving them a temperature anywhere
above 40°, and with a little attention and fresh soil,

every plant will be a perfect specimen, covered with
bloom in May. Gardeners train them into fine standards,
as prim and shapely as need be. Among the French
varieties the most representative are Argus, orange with
yellow center; Tethys, canary yellow; A. Claveau, sil-

very rose with yellow center. These are very dwarf
spreading growers, about 8 in. high. Amiel is semi-
dwarf, orange-red with yellow center, bright and showy;
Prot^e belongs to the same class, rose color, yellow-
shaded center; Delicatissima is a trailing or creeping
sort, with slender stems, small leaves and dainty liow-
ers of pink and lavender: La Pluie d'Or, golden yellow,
is a standard variety among the older kinds.

Grove P. Rawson.

A. Plant often spiny: fruit juicy.

Camara, Linn. (i. acK^eSfn, Linn.). Fig. 1239. Small
shrub, 1^ ft. high, hairy, sometimes with short, hooked
prickles: Ivs. rather thick, rugose, scabrous above but
pubescent beneath, ovate or cordate-ovate, mostly short-
acuminate, crenate-dentate, the petioles short; clusters
of fls. on strong axillary peduncles which may or may
not exceed the Ivs.: fls. in a dense, nearly flat-topped
head, usually opening yellow or pink but changing to
orange or scarlet, the bracts narrow and not conspicu-
ous. Trop. Amer. , extending north to Texas and S. Ga.
B.M. 96. L.B.C. 12:1171 (as L. scahrida. Ait.). -In the
wild, the plant may grow 10 ft. high, and it is usually
prickly (hence the name L. aculeata of Linnteus). The
cultivated plant is less prickly or even unarmed. The
plant has a strong smell, but the ease with which it can
be made to produce an almost continuous supply of
bloom renders it a popular greenhouse and bedding sub-
ject. Color of fls. varies on different plants. Of late

years the Lantanas have been neglected by florists, but
improved varieties are now bringing it into favor again.

Var. nivea (L. nive.a. Vent.). Fls. white, the outer
ones becoming bluish: heads rounder. B.M. 1946.
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Var. mut&bilis (L. nivea, var. mnldbilis, Hook.).
Remarkable for the change of color in the nearly globu-
lar heads: in little more than a day the fls. may change
from white through yellowish, lilac, rose and blue. The
outer fls. open white and run through yellowish, rose
and lilac; the inner ones open yellowish. B.M. 3110.

R.H. 1852:461.

1239. Lantana Camara (X%)

Var. mista {L. mlsta, Linn. Not spelled mixta by
LinnEeus, although it is so spelled by later authors).
Outer fls. opening yellowish and becoming saffron and
brick-red; inner fls. yellow, changing to orange.

Var. crdcea {Zi. crdcea, Jacq.). Fls. opening sulfur-
yellow and changing to saffron. R.H. 1852:461.

Var. sanguinea (L. sanguinea, Medic). Pis. opening
saffron-j^ellow, changing to bright red.

purpflrea, Hornem. Erect : branches 4-angled and
somewhat hairy, with few recurved spines: lv3. ovate,
narrowed- into a petiole, acuminate, serrate-crenate, ru-

gose: fls. purple, very pretty, in hemispherical-umbel-
late heads, the bracts short and lance-subulate. S. Amer.
—Int. by Franceschi, 1900. A form of i. Camara ?

AA. Plant never spiny: fruit thin-fleshed, usually not
juicy.

trifdlia, Linn. [L, annua, Linn.). Half-shrubby,
hairy: Ivs. ovate-lanceolate or elliptic-oblong, pointed,
crenate-dentate, in 3's or 4's: heads becoming ovoid or
oblong, the involucre not conspicuous: fls. rose-lilac

varying to white, with yellow throat: fr. rather pulpy,
showing well amongst the bracts. Trop. Amer. B.M.
1449.—The name Ij. annua seems to have been applied
to young plants, on the impression that they were
annuals. The picture of L. annua in B.M. 1022 is quite
as likely to be a form of Zi. Camara. Little known in
cult.

Sellowi&na, Link and Otto {L. delicatissima, Hort. ?).

Weeping or Trailing Lantana. Twiggy, slender plant
with lopping or trailing pubescent branches: Ivs. small,
ovate, tapering below, close-toothed: fls. small, in long-
stalked small heads, rosy lilac, the outer bracts or scales
of the involucre broad-ovate and hairy and half or less
as long as the slender pubescent corolla tube. S. Amer.
B.M. 2981. B. 3:115. R.H. 1852:461?-A very profuse
bloomer in both winter and summer, and most desirable
for pot or basket culture. Should be better known.
Verbena-like. The plant seems to be an escape in Fla.

involucrita, Linn. Low, much-branched bush, with
obscurely 4-angled gray branches, and blunt, ovate,
small, crenate-dentate Ivs.: fls. small, nearly or quito
equalled by the ovate involucre bracts. Trop. Amer.,
reaching N. to S. Fla. and S. Tex. — Said to be occasion-
ally cult, indoors for the light lilac or white fls.

L. H. B.

LAFAG£)BIA (the Empress Josephine, nee Tascher de
La Pagerie). Liliacew. Chilean JBellflower. A sin-
gle species of noble, half-hardy evergreen climber, al-

lied to the smilaxes. Lvs. alternate, lance-ovate or cor-
date-lanceolate, 3-5-nerved, acuminate: fls. large and
showy, bell-shaped, hanging singly from the upper axils

or somewhat racemose at the end of the vine, about
3 in. long; stamens 6, borne on the torus or slightly at-

tached to the base of the inner segments, shorter than
the perianth: ovary sessile and 1-loculed, with 3 parietal

placentie, ripening into a 3-angled, oblong, fleshy, inde-
hiscent. berry-like beaked fruit, and bearing nearly
globular seeds imbedded in the pulp. L, rosea, Ruiz &
Pavon, is the only species. Fig. 1240. It has rose-col-

ored or rose-crimsou fls., with lighter spots. Chile.

B.M. 4447. P.S. 5:491; 20:2059-60. R.H. 1850:101. Gt.

46:1445; 47, p. 101. G.C. III. 20:057 (fruits); 25:45.

Gn. 34, p. 321; 48, p. 47.5; 49:1056; 55, p. 57. Gng.5:3o6.
Mn. 7:191. Var. albiJldra, Hook. (var. alba, Hort.), has
white or whitish fls. B.M. 4892. R.H. 1852:441. F.S.
20:2059-60. Gn. 41, p. 53; 49:1056 and p. 175; 54, p. 277.

A.G. 13:745 (poor). Gng. 2.187; 5:356. A double-fld.

form of the white variety is shown in G.C. II. 17:777.

The species is variable in vigor, fioriferousness, size,

color and substance of bloom, and there are a number
of named horticultural subvarieties. Lapagerias are

tall-twining plants, suitable for rafters or walls in cool-

houses, or for culture in the open in the milder parts of

the country. They are usually propagated from layers,

but stronger plants usually are obtained from seeds, al-

though varieties may not come true. The first live

plants were introduced into England in 1847. Lapage-
rias should be seen more frequently in America. Fran-
ceschi says that in California the plant prefers shady
places "where the atmosphere will never become too

dry."
Lapageria rosea and Philesia buxifoUa have been

hybridized by Veitch, producing a plant known as Phil-
ageria Veitchii, Mast. (G.C. 1872:358). Philesia af-

forded the pollen. It is not in the American trade, but
is a most interesting plant hybrid. For an anatomical
study of it, bearing on problems of hybridity, see
J. M. Macfarlane, Trans. Roy. Soc. Edinburgh, 37, pt.

1, p. 207 (1892). L. H. B.
It is by no means an easy task to grow Lapagerias.

They do best planted out into a cool greenhouse, where
only the morning sun strikes them. If the border or bed
in the greenhouse is on a naturally sandy or gravelly

subsoil, so that the natural drainage is perfect, it is an
ideal place for these plants. They like a deep bed of

sand or gravel underneath their roots, where abundance

1240. Lapageria rosea {X %).

of water can be applied during the spring and summer
months and where the drainage is perfect. Light peaty
loam is best, and after plants are fully established they
like plenty of liquid fertilizing. The soil, in all cases,
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must be open and sandy. They should he trained
against a wall, facing either the east or north. Abun-
dant syringing, temperature not to exceed 50° to 60° at

night, and even as low as 45° at night in winter, plenty
of air,— these are requisites. In winter they require biit

little water except spraying when the temperature war-
rants it. Where no such sandy strata or subsoil exists

It must be provided, but care must be taken that they
are not crowded into an obscure corner where the soil

will not dry out, as otherwise it will sour and the plants
not do well. The root.s must not be put too deep, as the
plant is a shallow rooter. If no sand-bed can be had it

is best to have the young plants in shallow pans, and,
breaking the bottom, set them into such a prepared
bed, sinking the pans until the roots go out into the
prepared bed. In their native homes Lapagerias grow
where plenty of water falls during their growing sea-

son and where they are semi-dormant the rest of the
year. They flower from the well-ripened and matured
wood of a strong growth. Propagation is effected by
by means of layers or from seeds, jj, j^_ Sieerecht.

LAPEIROtlSIA. Preferably spelled Lapeyroiisia.

LAPETEOtrSIA (Jean Francois Galoup de Lapeyrouse,
distinguished French naval officer, born 1741). Iridd-

cece. About 32 species of African bulbs, something like

Freesias, but with blue or red fls., which are produced in

summer instead of spring. They can be grown outdoors

in the North with some winter covering, and are said to

be quite hardy south of Washington, D. C, if planted

deep. By American dealers they are still listed under
the name of Anomatheca. which Baker has reduced to

one of the 3 subgenera of Lapeyrousia, characterized by
having several Ivs. forming a 2-ranked basal rosette, ac-

companied by a long, branched stem. Lapeyrousia is

further distinguished from Freesia by having a more
slender perianth-tube, with the stamens inserted at the
throat instead of below; also by the ovules being more
regularly superposed instead of crowded together. The
species of Lapeyrousia have an egg-shaped or globose
corm about }4 in. thick, and matted with tunics : Ivs.

linear or sword-shaped: inflorescence various, often a
loose, 1-sided, more or less zigzag spike, as in Freesia:

fls. variously colored, 1-2 in. across; perianth tube long
or short; segments spreading, 3 larger than the other 3.

Monographed by Baker in his "Hand book of the Irideaj,"

and also in the African floras.

These plants will probably never have anything like

the degree of popularity enjoyed by Freesias, because of

their later season of bloom and lack of fragrance. Prob-
ably the most popular kind is £. cruenta, which grows
6-10 in. high, blooming in summer and fall. In a shel-

tered and in light, porous soil it generally succeeds in

the North without any protection, but the bulbs are

safer in very severe winters under a covering of litter

or straw. The bulbs increase rapidly, and should be di-

vided every few years before they become too crowded.

A. Color of fls. chiefly blue or violet.

corymbosa, Ker. (Anomatheca corymbbsa, Hort. A.
Blanc). This belongs to the subgenus Ovieda, having
usually 1-2 basal Ivs., while the next 3 species belong to

the subgenus Anomatheca, having more numerous Ivs.

Jj. corymbosa has 1 basal leaf which is spreading, sword-
shaped, 4-6 in. long: inflorescence a dense flat-topped

cluster of as many as 15 fls. each about 1 in. across,
with practically 'regular segments, blue, with a star-

shaped white figure near the throat, outlined in black
after the fashion of Quedlinburg Phlox. B.M. 595. J.H.
III. 32:379.

AA. Color of fls. red, uith S darker spots at the base
of the 3 smaller segments.

B. Size of fls. 2 in. across.

grandiflora, Baker. {A. g7-andifldra, Baker). Lvs. 1 ft.

or more long: fls. bright red; stamens as long as the
segments; the 3 style branches each 2-cut. B.M. 6924.

—A newer species than cruenta, and perhaps destined
to greater favor. Corm globose (ovoid in the others
here described).

BB. Sise of fls. 1 in. across.

C. Segments bright carmine.

cruenta, Benth. {A. cruinta, Lindl.). Lvs. K-1 ft.

long: stamens less than half as long as the segments:
the 3 style branches uncut. B.R. 16:1369. L.B.C.
19:1857. P.JM. 1:103. J.H. III. 31:397.

oc. Segments pale red or rosy.

iiincea, Pourr. {A. jilncea, Ker.). Lvs. strap-shaped,
(linear in the 2 preceding species), 6-8 in. long: sta-
mens half as long as the segments. — Less known in cult.
than the others.

LAPPA, See Arctiutn.

J. B. Keller and W. M.

LARCH. See Larix.

LABDIZABALA (after the Spanish naturalist Lardiz-
abal y Uribe). BerberidAcece. Six species of S. Ameri-
can shrubby climbers, mostly Chilean, one of which is

cult, outdoors in S. Calif, and the warmer parts of Eu-
rope. It is something like the well known hardy vine
Akebia quinata, having similar, odd-looking, dark-col-
ored fls., but the leaflets are in 3's instead of 5's. The
leaves may be once, twice or thrice ternate, and they
are dark green, glossy, and here and there have 1 or 2

almost spiny teeth.

There are 4 genera of the Barberry family containing
shrubby climbers that are cult. Of these Akebia is the
best. Akebia and Holboellia have free stamens : Lardiza-
bala and Stauntonia have monadelphous stamens. In
all of these the showy parts are the 6 sepals, the 6 pet-
als being much smaller in Lardizabala and absent in
Stauntonia. Lardizabala is further distinguished from
Stauntonia by having once- to thrice-ternate foliage and
oblong berries, while Stauntonia has digitate foliage
with 3-7 leaflets.

bitem&ta, Ruiz & Pav. Lvs. generally once ternate,
particularly in the flowering branches : Ifts. rather leath-
ery, evergreen, ovate, dark green above, paler and net-
ted-veined beneath : staminate fls. in a dense drooping
spike, containing as many as 15 fls. each about 1 in.

across, with ovate dark purplish chocolate colored se-
pals and small lanceolate white petals. Chile. B.M.
4501. Gn. 28, p. 489.— Grows about 12 ft. high against
walls in warmer parts of England. The fruit is said to
be sold in the Chilean markets and cordage is made of
the fiber. -^^ jj_

LAKIX (ancient Latin name). Coniferm. Larch.
Tamarack. Ornamental deciduous coniferous trees of
pyramidal habit, with the lvs. linear and clustered ex-
cept on young shoots, where they are spirally arranged,
and with the pistillate fls. often very conspicuous by
their bright purple color: cones erect, globose to ob-
long, rarely more than 2 in. long. They are all hardy
North except the Himalayan L. Griffifhi, and are often
planted as park trees, chiefly for the light green foliage
and the regular conical, or in some vars. pendulous,
habit. The most beautiful is probably i. leptolepis,

with the foliage turning bright yellow in fall, while the
others assume only a pale yellow color. They are also
very valuable forest trees, especially for the northern
and mountainous regions ; no forest tree goes farther
north than the Larch, reaching in N. America 67° and
in Siberia 72° of latitude The wood is hard, heavy and
very durable, and much used for construction, that of
ly. occidentalis being considered the best of all Ameri-
can conifers. From the European Larch turpentine is

obtained. The bark contains tannin, and an extract is

used for tanning leather. The Larch grows in almost
any kind of soil, including clay and limestone, and pre-
fers a somewhat moist, but well-drained soil and an
open situation; the American Larch grows well even in

swamps. Unfortunately several insects and fungi prey
on the Larch, and sometimes do considerable damage,
especially the leaf-eating larvae of some moths. Prop,
usually by seeds sown in spring, and the young seed-
lings shaded; vars. are grafted on seedlings, mostly on
those ot Jj. decidua {Europwa), either outdoors by whip-
or cleft-grafting or in the greenhouse by veneer-grafting

;

they may also be increased by cuttings of nearly ripened
wood under glass or by layers, but this method is rarely
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practiced. Nine species in the colder regions of the
northern hemisphere. Stamiuate fls. small, globose to

oblong, solitary, consisting of numerous short-stalked,

spirally arranged anthers; pistillate fls. larger, consist-

ing of several or numerous scales, with 2 naked ovules
at the base, each scale borne in the axil of a much longer
bract; cone with woody, 2-seeded scales, persistent on
the axis; seeds with large, thin wings, ripening the first

yeax. Alfred Rehder.

The European Larch is an upright, conical grower,
and one of our best lawn trees. In the spring, when it

is covered with its new growth of soft, feathery, light

green foliage, it is a very striking and beautiful object.

As it begins growth at a low temperature, it is the first

of our trees to be covered with new foliage. Again in the
autumn it is very beautiful, as its needles turn a golden
color before falling, for this tree, unlike most of the
conifei'S, is deciduous after the first

year. In the middle West and along
the coast in Massachusetts, it is

planted for timber, shelter belts

and wind-breaks. Unlike its Amer-
ican relative, L. Americana ^ or
Tamarack, this tree grows on high
ground and does well on a great va-
riety of soils. It does not do well
on low, submerged ground, the
home of i. Americana. The Larch
is known in Europe as one of the most durable woods
It does not ignite easily, neither does it splinter, and the
wood was in great demand for these reasons for battle-

ships before the ironclads displaced the wooden ships.

The Larch stands transplanting well, but this must
be done very early in the spring, before new growth
begins. The seed is sown in beds of finely prepared
soil, about the middle of May, and either raked in or

covered very lightly by hand, not to exceed one-eighth
of an inch. It is usually sown in beds 4 feet wide. As
soon as it germinates it is shaded with lath frames,
raised about 10 inches above the bed. The first year it

makes a growth of from 2 to 4 inches, and holds its fo-

liage the first winter. A slight covering of hay or straw
should be lightly shaken over the seedlings as soon as

winter sets in, to prevent the seedlings being thrown out
by continual freezing and thawing. The frames are put
on again to hold the snow. During the following sum-
mer the frames should be removed entirely. At two
years old they will be from 6 to 20 inches in height, and
can then be moved to nursery rows or planted out per-
manently in the forest. The seeds should be sown
thicker than other conifer seed, as seldom over 60 per
cent germinate. Sometimes they make very little up-
ward growth the first and second years after trans-
planting, seemingly putting all their strength into the
side shoots in order to spread out and shade the gi-ound
over their roots, a custom followed by all the conifers
on hot, sandy soil. This being finally accomplished,
they will make a rapid upward growth.

Thos. H. Douglas.

A. Bracts longer than the scales: scales numerous,
stiffs spreaclinr] or recurved after maturity.

occidentilis, Nutt. Tall tree, to 150 ft., with dark-
colored bark, becoming bright cinnamon-red on older
trunks, and with short, horizontal branches, forming a
narrow pyramidal head : branchlets pubescent when
young: Ivs. rigid, sharply pointed, triangular, keeled
beneath, 1-1% in. long, pale green : cone oblong, 1-lJ^ in.

long: scales orbicular, almost entire, tomentose beneath.
Brit. Col. to Mont, and Ore. S.S. 12:594. 6.P. 9:497.
Gt. 20:085, figs, 8-10. G.C. II. 25:652. B.H. 22:8, figs. 3-5.

AA. Bracts shorter than scales,

B. Lvs. with S white lines heneath: scales numerous,
reflexed at the apex.

Iept61epis, Murr. (L. Kampferi,Savg., not Gord.).
Tree, to 80 ft., with horizontal branches, forming a
pyramidal head: brauchlet yellowish or reddish brown,
glabrous and glossy; spurs short and globular: lvs.

rather broad, obtuse, soft, J^-lJ^in., light or bluish
green: cones ovate-oblong, M-IJ^ in. long, with emargi-
nate, roundish ovate scales. Jap. G.C. II. 19:88. Gt.

20:685, fig. 5. B.H. 22:8, fig. 2. -The handsomest of the
Larches as a lawn tree. Var. minor, Murr. (var. Mur-
rai/dna, Maxim. i. Japdnica, Murr., not Carr. ).

Dwarfer form with smaller cones. Gt. 20:685, fig. 2. B.
H. 22:9, fig. 4.

BB. Jjvs, ivitliout white lines, very narrow: scales
erect-spreading , straight or slightly incurved at
the apex.

decidua, Mill. {L.M!Hropwa,'DC.). European Larch.
Fig. 1241. Tree, to 100 ft., with pyramidal, later often
irregular, head: bark dark grayish brown: branchlets
slender, glabrous, yellowish: lvs. compressed, triangu-
lar, soft and obtuse, bright green, %-l% in. long: pis-
tillate tts. purplish; cones %-l% in. long, with many al-

most orbicular scales, usually finely tomentose on the
back. N. and M. Eu. Gt. 20:684, fig. 3. B.H. 22:7,fig.
1. Var. p^ndula, Loud. With pendulous branches

;

1341. Larix decidua (XK).
Commonly known as L. Buropcea.

sometimes confounded with the American Larch. Gt.
20:684, fig. 11. B.H. 22:8, fig. 1. Gn. 35, p. 245 and 39,

p. 84.

Americana, Michx. {L, microcdrpa, Desf. L. pindula,
Salisb. L. lariclna.'Koah). Tamarack. Hackmatack.
Tree, to 60 ft., with horizontal branches, forming a
narrow pyramidal head, sometimes broad and open on
older trees; bark reddish brown: branchlets slender,
glabrous, often bloomy: lvs. like those of the former,
but of light bluish green: cones small, oval or almost
globular, }4-% in. long; scales few to 20, almost orbicu-
lar and entire, glabrous. Canada, south to Pa., west to
111. and Manitoba. S.S. 12:593. Em. 106. Gt. 20:684, fig.

7-8. B.H. 22:10, fig. 2-3.

i. Vahiirica, Turcz. Similar to L. Americana. Tree, to 70
ft., sometimes procumbent: cone usually with more than 20
scales, more spreading at maturity. Amurland, Sachaliu. G-t.

20:684, figs. 9-10. B.H. 22:9, flgs. 5-6.—i. Ctiinensis, Beissn.
Tree, with glabrous branchlets; lvs. with 2 white lines beneath:
cones similar to those of L. oecidentalis. China.— jC. Griffitfii,

Hook. f. & Thorns. Pyrjimidal tree, to 60 ft., witli spreading
and pendulous branches: lvs. soft, obtuse: cones 2-3 in. long,
oblong, with exserted and reflexed Tjracts. Himal. F.S.
12:1267-68. R.H. 1868, p. 371. Gt. 20:685, flgs. 1-4. B.H. 22:10,
flgs. 4-7. G.C. II. 25:719; 26:465.-1/. Ecempferi, 6ord.=Pseu-
dolarix Kjempferi.

—

L, KoEmpferi, Sarg.— L. leptolepis.— i.
EuHlensis, MajT (L. Dahurica Japoniea, Maxim.). Allied to
L. leptolepis, to 70 ft.: young branchlets deep bluish red, pu-
bertilous; lvs. rigid; bracts as long or somewhat shorter than
scales. N. Jap.—i. iya^ii, Pari. Ahied to L. oecidentalis, but
less high; youug branchlets tomentose: lvs. quadrangular:
young cones deep purple, the scales with fringed margin. Brit.
Col. to Wash. S.S. 12:595. G.C. II. 25:653; 111.23:357. Gt.
20:685, figs. 11-13. B.H. 22:9, flgs. l-3.-i. Sibirica, Ledeb.(L.
Europ^a Sil>iric;i and var. Rossica, Regel). Allied to L. de-
cidua. PyriLiniibil tree, to 90 ft., witli ascending brandies: lvs.
longer: i)istitlate lis. usually green, sometimes brown; cones
larger,with fewer but larger scales. Siberia. Gt. 20:684, figs. 1-2.

B.H. 22:7, figs. 2-3. ALFRED RehdeR.

LAEKSPUR. Species of Delphinium.

LASIAGEOSTIS. See Stipa.

LASIANDEA. See Tihouchina.
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LASTHENIA (name of a woman who was a pupil
of Plato). Compdaitce. Low, slender annuals with nu-
merous inch-wide yellow flowers in early summer.

glabr&ta, Lindl. {L. CaUfdrnica, Lindl. Homoligyne
glahrctta, Bartl.). The plant cult, under this name is

likely to be Baeria srcaciZis, which see. Height 1 ft.:

Its. much longer than in B. gracilis, strongly keeled,
not hairy, or rarely pubescent: involucre enlarged be-

low the flower. Calif. B.M. 3730. B.E. 21:1780 & 1823.

LASTKfiA (C. J. L. Delastre, Austrian botanist). A
name commonly used in England for species of Dry-
opteris. Also spelled JLastrcea. On the basis of priority
it has no claim to recognition, as it was established by
Bory, in 1824, while we have Nephrodium, 1803; Aspid-
ium, 1801; Tectaria, 1800; Polystichum, 1799, and Dry-
opteris, 1763.

The following additional species of Dryopteris (Vol.

1, p. 508) are in the American trade under the name Las-
trea (the combinations are for Dryopteris, notLastrea):

A. JjOivest pinnw reduced to auricles: texture thin.

sdncta, Kuntze. Lvs. 6-9 in. long, 1-2 in. wide on
short slender stems; lower pinn» very much reduced;
under surface glandular. West Indies.

paliistris, Kuntze. Lvs. 2-3 ft. long, 8-12 in. wide,
on long straw-colored stems ; lower pinnae reduced, the
upper % in. wide, cut down to the rachis into linear-ob-
long lobes. Brazil.

mont&na, Kuntze. Lvs. lK-2 ft. long, 6-8 in. wide;
lower pinnffi greatly reduced to mere atiricles; upper
pinuse 1 in. wide, cut into close blunt lobes. Eu., west-
ern N. America. A variety cristAto-grdcile is also cult.

AA. Ijower pinnce scarcely reduced : texture firm.

rigida, Kuntze. Stipes stout, densely scaly : lvs.

1-lK ft. long, 4-6 in. wide, oblong- lanceolate, the lower
pinnae not reduced; segments with mucronate teeth.
Eu. Var. argiita in Calif.

l^pida, Moore. Lvs. IK ft. long, 6-7 in. wide, ovate,
bipinnatifid or bipinnate, the lower 4 or 5 pairs slightly
smaller: indusia hairy. Of greenhouse origin, native
country unknown.
Other species ciiltivated under the name Lastrea, as L. aris-

lata aud L. Jiichardsi, belong to the genus Polystichum, which
^^^^ L. M. Underwood.

LATANIA (East Indian name). Palm&cece. Three
species of fan palms from the Mascarene Islands. X/.

Borbonica is one of the dozen commonest trade names
among palms, but the seeds offered under this name are
said to be almost invariably those of -Livistona. C'hinen-
sis. Latania Borhonica of the botanists is properly
Latniiia Commersonii, which has 3-seeded fruits, while
those of Livistona Chinensis are 1-seeded. Latanias
are tall, spineless palms, with solitary robust annular
trunks : lvs. ample, terminal, long-petioled, suborbicu-
lar, palmately flabelliform, plicately multifid; segments
smooth or spiny on the margins; rachis short; petiole
3-sided, concave above; ligule conchoidal; sheath short;
spadices many feet long, compressed at the base and
branches, sheathed with incomplete sheaths; staminate-
fld. branches cylindrical, digitately arranged at the ends
of the branches, very densely clothed with imbricated
bracts : pistillate portion somewhat twisted, few-fld.,
sheathed with very broad dentate bracts: staminate fls.

half-exserted beyond the bracts, the perianth smooth
and shining: pistillate fls. larger: drupe globose, obo-
Toid or pear-shaped, yellow. Allied genera are discrimi-
nated under EyplKene.

A. Lvs. glaucous.

Ifiddigesii, Mart. (L. glaucopliylla, Hort.). Lvs. 3-5
ft. long, very glaucous, primary veins slightly tomentose
beneath, tinged with red, especially in young plants;
segments 2 ft. long, less than 3 in. wide, unequally acumi-
nate, the edges spiny in young plants; petioles 3-4 J-i ft.

(or more) long, tomentose, entire in the mature, spiny in
the yoimg plant: drupe pear-shaped, 3-angled, 2K In.
long, 1% in. thick. Mauritius.

AA. Lvs. not glaucous.

B. Petiole densely tomentose, ivlth an orange margin.

Verschaff^Itii, Lemaire [L. aurea, Duncan). Lvs. pale
green, 4>^-5 ft. long, the segments 2% ft. long, above
2 in. wide, acuminate, the entire margins and veins
slightly tomentose beneath

;
petioles 5-8 ft., densely

tomentose, with entire orange margins, spiny in young
plants : drupe slightly 3-angled, 2 in. long, IK in. wide.
Isl. Rodriguez. l.H. 6:229.

BB. Petiole red, slightly tomentose.

C6mmersouii, Gmel. (L. riihra, Jacq. L. Bdrhonica,
Lam., not Hort.). Lvs. 5-5K ft. long, dark green above,
paler beneath ; segments lanceolate, acuminate, 2 ft.

long, 3/i-3K in. wide, their margins entire, spiny in
young plants, veins and margins tinged with red; peti-

ole 4-6 ft., slightly tomentose, the margins smooth,
spiny in young plants : drupe globose, lK-1% in. in
diam. Mauritius. Not A. F. 4:567 and7:127; A.G. 13:141;
15:389 and 19:557; V. 9:199, all of which are Ztivistona
Chinensis. Jaked G. SinTH.

Latanias are essentially warmhouse palms and require
moderate shading through the greater portion of the
year, aud also an abundance of water. A well-drained
and rather light compost is most suitable for them, and
if the soil at the time of repotting is of the same tem-
perature as the house in which the plants are grown,
there will be less risk of a check to the delicate root-
lets. L. Commersonii is a particularly striking palm,
the leaf-stems being quite long, smooth, and colored
bright crimson, as are also the ribs of its fan-like
leaves, this coloring being especially bright on the
young foliage. L. Loddigesii is the strongest grower
of the genus, the leafstalks reaching a length of about
8 ft., usually chocolate-colored and C£uite glaucous, the
leaves thick and leathery and their ribs reddish while
young, though never developing such bright tints as
those of the preceding species. L. Verschaffeltii is also
very attractive, though possibly a little more delicate
than the other two, its leafstalks being long and rather
slender, and orange-yellow in color, the ribs of the leaf-

lets also yellow and the leaves themselves of a light
shade of green.
L. erecta and L. variegata are trade names, the former

being advertised by Saul, 1893; the latter by Pitcher &
Manda, 1895. Any specimens in cult, will probably be
found to be varieties of some of the above.

W. H. Taplin.

LATHYKUS (name used by Theophrastus for some
leguminous plant). Legumindsce.. A genus of about 100
species, occurring in the northern hemisphere and in
South America, consisting of annual and perennial,
climbing and upright herbs with pinnate lvs., half-sag-
ittate stipules and showy, papilionaceous flowers.
The genus is best known by the Sweet Pea. Most

other forms are perennial, although some of these
are cultivated as annuals. All are free-growing plants,
so independent in their ways that they require a place
to grow by themselves, apart from other plants of like

habit or size. Hence they are to be grown alone, on trel-

lises or against walls, or allowed to form a wild tangle
among strong shrubs. The chief value of the annuals
is for cut-flowers, though their part in the garden is not
to be ignored. As a temporary screen in summer for
shutting out unsightly objects, they are valuable, or for
quickly covering trellises or rough places otherwise
unsightly.
The perennials are of comparatively easy cultivation,

succeeding in any garden soil. The annuals are more
exacting in their requirements, demanding a moderately
rich garden soil, abundant moisture, coolness and depth
for their roots, and open sunlight. All are grown from
seed, sown very early in the open to secure the required
coolness for the roots. The perennials are propagated,
in addition, by division, special varieties being in-
creased by cuttings in the fall, after the flowering sea-
son, or in spring, from old plants stored in the green-
house. The roots of perennials are long and fleshy, and,
when once established, continue for years without atten-
tion.

Orobus niger and vernus are common garden names,
but Bentham & Hooker make Orobus a subgenus of
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Lathyrus, characterized in part by the lack of tendrils.

(See, also, Orobus.) Lathyrus has Ivs. equally pinnate,
ending in a tendril or in a point ; Ifts. 2 or several ; stip-

ules leafy, large and prominent, half-sagittate; fls. soli-

tary or racemose, on long axillary peduncles; calyx ob-
lique-campanulate, 5-parted, the upper teeth often
shorter; corolla dark blue, violet, rose, white or yellow,
or a union of these, the standard large, broadly obovate
or roundish, notched, with a short claw, the wings fal-

cate-obovate or oblong, the keel shorter than the wings,
incurved, obtuse ; stamens dia-

delphous (9 and 1) or monodel-
phous below; ovary a one-celled
pod, s e V e r al - o vu le d ; style
curved, usually twisted, flattened,

hairy along the inner side
;
pod

flat or terete, 2-valved, dehis-
cent.

aibiflonis, 7.

albus, 7, 16.

grandiflorus, 3,

latifolius, 7.

lutelts, 1.3.

Wagellauicus. 8

maritimiis, 10.

montanus. 13.

mi/rtifolius, 9.

niger, 15.

odoratus, 1.

Orohus, 13, 15, 16.

palustris, 9.

polymorphus, 14.

rotundifolius, 5.

Sibthorpi, 6.

splendeus. 7, 12.

sylvestris, 4.

Tingitanus, 2.

undulatas, 6.

venosws. 11.

vernus, 16.

A. Hahit climbing : Ivs . tendril-bearing [Lailiyms.)

B. Annuals: leaflets one pair.

1. odoratus. Linn. Sweet Pea. Stem rough-hairy,
winged : Ifts, oval or oblong, mucronulate ; stipules
lanceolate peduncle 2-4-fld., much longer than the Ivs.

;

fls. in shades of blue, red, yellow and white, fragrant,

the shield large and showy, expanded, sometimes
"hooded;" pod 1-2 in. Summer. Sicily. B.M. 60. — For
culture and varieties, see Sweet Pea.

2. Tingitinus, Linn. Tangier Scarlet Pea. Fig.

1242. Sts. spreading, winged, glabrous, 3 ft. long; Ifts.

linear-lanceolate, obtuse, mucronulate; stipules lanceo-

late; peduncle 2-fld., longerthan the Ivs.; fls. lin. long.

dark red-purple; shield large, purple, wings and keel
bright red; pod 4-5 in. long. June, July. W. Medi-
terranean region. B.M. 100. —An earlier annual than
the Sweet Pea, and because of its vigor should be kept
away from it or it will run it out.

BE. Perennials.

c. I/vs. with 1 pair of leaflets.

D. Stipules narrow.

3. grandiilflrns, Sibth. and Sm. Everlasting Pea.
Two-flowered Pea. Stem winged, 4-G ft. long; Ifts.

large, ovate, obtuse, mucronulate, undulate ; tendrils
branched, short ; stipules small : peduncles 2-3-fld.,

longerthan the Ivs.; shield large, obcordate, notched,
broad, rose-purple, wings dark purple: pod linear, 3 in.

June, July. S. Eu. B.M. 1938. — Larger vine thani. Za(j-

folius, but weaker and less rampant. Fls. as large as
those of the Sweet Pea. Free-fiowering, succeeding in
any soil, not requiring much light. Adapted to banks,
along walk-margins in woods, among strong shrubs, and
as a covering for rocks.

4. sylv6stri3, Linn. Flat Pea. Stem straggling or
climbing, 3-5 ft. long, stout, winged, glabrous, with creep-
ing rootstock; Ifts. linear-lanceolate, thick, with winged
leafstalk; peduncle 3-6-fld., equaling the Ivs.; fls. Kin.
long; standard rose, with green spot on its back; wings
purple at summit; keel greenish: pod lanceolate, 2-3 in.

long. All summer. All Europe, in thickets and rocky
places.— Inferior ornamentally to other perennials, but
valuable as a forage plant for cattle and for plowing
under in a green state as a fertilizer. Grows well on
poor, unimproved sandy soil, and is unaffected by frosts

and droughts. For garden culture, it may be sown in a
seed-bed and transplanted when of suitable size. Its

seeds in the wild state are said to

be to some degree unhealthful,
but in the cultivated form this

quality has been bred out.

5. rotiindifdIius,Willd. Persian
Everlasting Pea. Low-grow-
ing, winged species ; Ifts. ovate;
stipules toothed : peduncles
many-fld., longer than the Ivs.:

fls. large, rose-pink. June. Rus-
sia and the East. B.M. 6522.-A
species of easy culture, requiring
a cool, shady and sheltered posi-

tion. Adapted to stony banks.

6. undul&tus, Boiss. (i. Sibthorpi, Baker). Stems
twining, broadly winged ; Ifts. oblong; peduncle 5-6-fld.

:

fls. a mauve-red. S.B.F.G.333. —A form intermediate

between L. latifolius and L. rotundifolius. A somewhat
tender species, said to be 6 weeks earlier than any other.

DD. Stipules broad.

7. latifdlius, Linn. Everlasting Pea. Perennial
Pea. Fig. 1243. Stem winged, 4-8 ft.: Ifts. ovate-elliptic

or ovate-lanceolate, somewhat glaucous, mucronate, 2-3

in. long; tendril branching; peduncle many-fld., longer

than the Ivs.; fls. rose, large : pod flat, 4-5 in. long.

Aug. Woods of Europe.— This is the common Perennial

Pea, and one of the hardiest and most easily cultivated

species, thriving almost anywhere, even among flags and
boulders. A rampant grower, it is a good trellis plant,

and is adapted as a cover to wild, rough places, where
it scrambles over bushes and stones. It succeeds in

shade and grows rapidly, but, like all species of Lathy-
rus, it is impatient of removal, owing to the size and
length of ts roots. Has no place in the border. Its

varieties are not clearly defined. Var. dlbus, Hort., the

white form, is adapted to the same uses as the type, and
is, besides, valuable to florists wanting white flowers in

midsummer. Var. eplfindens, Hort., dark purple and
red, is said to be the best form of the type, but does not

come true from seed. There is a striped form, also.

Other trade names are vars. albiJldrus and grandiflorus.

8. Magellinicus, Lam. Lord Anson's Blue. Stem
3-5 ft. long, smooth, angled, somewhat branched: Ifts.

ovate or oblong-linear; tendrils branched; stipules cor-

date-sagittate, broad: peduncles long, 3-4-fld.: fls. dark
purple-blue. June, July. Straits of Magellan. S.B.F.G.
II. 344. —A strong-growing, woody, almost evergreen
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species covered with a bluish bloom. Since it is a mari-
time plant, salt is said to assist its growth. It is some-
times regarded as an aunnal. Var. ^Ibus, Hort., "Lokd
Anson's White," is the white form.

cc. Lvs. with more than 1 pair of leaflets.

9. paliistris, Linn. Mar.sh Pea. Wing-stemmed Wild
Pea. Stem slender, 1-3 ft. long, glabrous or somewhat
pubescent, often winged, rather erect: Ifts. 2-4 pairs,

oblong-lanceolate, acute, 1-2 in. long ; tendrils branched

;

stipules small, lanceolate: peduncles 2-8-fld., scarcely
longer than the lvs.: fls. purplish, H in. long: pod 2 in.

long. Summer. Northern N. America and N. Europe,
in moist places.—A good bog plant. Var. myrtifollus.

Gray (L. myrtifdlius, Muhl.). Myrtle-leaved Marsh-
pea. Has smaller, obtuse lvs., broader and larger stip-

ules, the fls. pale purple, July, Aug. Banks of rivers,

northern North America to N. C.

10. maritimus, Bigel. Sea or Seaside Pea. Beach
Pea. Stem stout, 1-2 ft. long, angled, decumbent: Ifts.

3-6 pairs, ovate-oblong, thick, glaucous, nearly blue,
1-2 in. long; stipules leaf-like, broadly ovate and cor-

date-hastate: peduncles 6-10-fld., a little shorter than
the lvs.: fls. purple; wings and keel paler, Ji in. long:
pod IH in. long, hairy. May-Aug. Gravelly seacoasts
throughout northern hemisphere.—A spreading plant
with creeping rootstock and of rapid growth, very tena-
cious of life. A good plant in rock gardens and in

gravelly soil.

11. vendsus, Muhl. Showy Wild Pea. Stem stout,

2-3 ft. long, finely pubescent, strongly 4-angled: Ifts.

4-6 pairs, oblong-ovate, obtuse, often pubescent below,
2 in. long; stipules narrow, short: peduncle crowded,
8-16-fld., rather shorter than the lvs.: fls. purple, 6-8

lines long: pod smooth. June, July. Shady places and
along streams, Canada to Ga. S.B.F.G. II. 37.

12. splSndens, Kellogg. Pride of California. Stem
subshrubby, slender, more or less soft-pubescent: Ifts.

4-6, ovate-oblong to linear, %-l in. long, acute; stipules
narrow: peduncle 6-12-fld. : fls. pale rose or violet, large.

Dry hills of coast ranges, Calif. Gn. 52:11.33.—A green-
house plant 1 ft. long or more, becoming 8-10 ft. at home,
where it dies down during the summer. Elsewhere it

adapts itself to climate but is not hardy in N. United
States. Sometimes confused with a variety of L. lati-

foliiis.

1243.

Lathyrus /;

latifolius.
'

(XK.)

aa. Habit not climbing: U>s. not tendril-bearing.
(Orobus.)

B. Fls. yellow.

13. montinus, Bernh.( OVo&»s ?)'((c!j.s, Linn. L.lhteu.t,
Baker). Stem simple, angled, smooth: Ifts. 5-8 pairs,
large, elliptic-lanceolate, pointed, glaucous below: pe-
duncles many-fld., a little shorter than the lvs.: fls.

large, orange-yellow. June, July. Forests of the Alps.

S.B.P.G. II. 115.—A shade-enduring species with fls.

in erect, spike-like clusters and adapted to borders and
rockeries.

EB. Fls. not yellow.

14. poIym6rphus, Nutt. Prairie Vetchlino. Stem
rather stout, usually low, glabrous or finely pubescent,
erect, a little woody at the base: Ifts. 3-6 pairs, scat-
tered, narrowly oblong, acute, thick, 1-2 in. long'; stipules
narrowly acuminate: peduncle 2-6-fld., a little longer
than the lvs.: fls. purple, large. March-July. Grassy,
alluvial plains, Colo, to New Mex. and Ariz.

15. niger, Bernh. (OroftMS «i(/er, Linn.). Black Pea.
Black Bitter Vetch. Stem erect or ascending,
branched, angled, 1-2 ft. long: Ifts. 6-8 pairs, elliptical

or ovate, ^2-1 in. long, light green, turning black when
drjang; stipules narrow, small : peduncles 6-8-fld.,

longer than the lvs.: fls. purple, small. June, July.
Mountainous and rocky districts. Middle Europe. B.M.
2261. — Slender species, with short rootstock, succeeding
in the shade.

16. vernus, Bernh. (Orobus virnus, Linn.). Spring
Bitter Vetch. Stem simple, somewhat pubescent, 1-2

ft. long: Ifts. 2-3 pairs, ovate-acuminate, light green;
stipules entire: peduncles 5-7-fld., shorterthan the lvs.:

fls. blue-violet; keel shaded with green, nodding. May,
June. Hills and woods, S. and central Europe. B.M.
521. — Themost popular Orobus; a compact, tufted plant,
growing quickly in sun or a little shade; best in deep,
sandy loam, in a sheltered position; hardy. Var. &lbu3,
a white form, is rare.

L. galeoiformis and L. Helveticus are names in the American
trade, but cannot be placed botanically.~iJ. tuberosus, Linn., has
been imported by an American amateur. It differs from all de-
scribed above by having tubers. It is a native of the northern
parts of the Old World, and bears red flowers, which are gener-
ally fewer and smaller than those of L. sylvestris.

A. Phelps Wyman.

LATTKEL, Properly Laurus mo&t7is, but other broad-
leaved evergreens have taken the name. In America,
the Kalmias are known as Laurels. The Cherry Laurel
is Primus Lauro-cerasus ,s,T:idi in America P.Caroliniana.
Portugal Laurel, is P. Lusitanica, Ground Laurel is

Epigtea.

LAUKESTINTTS. Popular name of Viburnum Tinus.

LAUKOCfiEAStrS. Consult Primus.

LAtTKUS ndbilis (Laurus is the ancient name) is

the Sweet Bay tree of the florists, the most universal of
all evergreen tub-plants. It is native to the Mediterra-
nean region, sometimes attaining a height of 40 to 60 ft.,

but rarely assuming a true tree-like form. As a culti-

vated subject, it is grown as a small standard tree, with
a close-sheared top. The plant endures abuse and
neglect, the head can be trimmed to almost any shape,
and the growth may be kept within small limits vear
after year. F.R. 1:669 (Fig. 1244). It is, therefore,' the
most popular of plants for decoration of open-air or ex-
posed restaurants, esplanades, architectural appurte-
nances, and the like. Although much used in America,
it is still more popular in Europe. Of the European
dealers one may order plants with heads trained to pyra-
mids, cones, globes, and the like, and with bodies long
or short. The plant will endure considerable frost. It

is grown in the open in England: "The Sweet Bay
bush in the farmer's or cottage garden comes with its

story from the streams of Greece, where it seeks mois-
ture in a thirsty land along with the wild Olive and the
Arbutus. And this Sweet Bay is the Laurel of the poets,
of the first and greatest of all poet and artist nations of
the earth— the Laurel sacred to Apollo, and used in
many ways in his worship, as we may see on coins, and
in many other things that remain to us of the great peo-
ples of the past" (Gn. 47, pp. 301, 307). Although so
universally used, there are few important horticultural
varieties,— the variegated-leaved and crisped-leaved
forms being the best known. Prop, by cuttings, and
sometimes by seeds.
Laurus gives name to the inmily Ziaurdcece, which in-

cludes Cinnamomum, Campbora, Persea, Sassafras,
Benzoin, and other genera. Many species have been re-
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ferred to Laurus, but witt the exception of two, these
species are now placed in other genera. These two true
Lauruses are L. nobilis, Linn, (the subject of this

slietch), and i. Canariensis, Webb & Berth., of the
Canary Islands. The fls. are dicecious or perfect, small
and inconspicuous, in small, axillary umbels; perianth
with a short tube and a 4-parted limb; stamens 8-12 or
more, and staminodia often present; ovary sunk in the
receptacle, the style short: fr. a small berry.
The Sweet Bay {L, nobilis) has stiff, dull green, en-

tire, alternate Ivs. lanceolate or lance-oblong in shape:
yellowish fls. in early spring; succulent, purple, cherry-

1244. Laurus nobilis in tubs.

like fruits. The Ivs. are sometimes used in cookery and
the making of confections, because of their pleasant
aromatic flavor. The wreaths with which the heroes of
antiquity were crowned were made of Laurel leaves.

Laurus Benzoin of trade catalogues is Benzoin odor-

ifertcm. L. Sassafras is the Sassafras tree. L. Cam-
phora is the Camphor tree (see Camphora and Cinna-
momum). L_ jj g_

It is estimated that several hundred thousand Bay
Trees are sold every year in Europe and America.
They are mostly imported from Belgium and Holland,
where they are cult, as follows : Cuttings 3-4 inches
long from well-ripened wood are put in sharp sand,
either under bell glasses or in glass cases. Bottom heat
is not essential. After the cuttings have rooted, they
are potted in small pots, in fairly rich sandy loam,
with good drainage, and can then be put in a hotbed,
with some gentle bottom heat, where they will at once
make a good strong growth. After this they are, as a
rule, planted in nursery rows, in rich sandy soil, with
perfect drainage. They will make a strong shoot 3 to 5

feet in length in one season. These shoots are tied up
to stakes. At the end of the growing season and long
before the cold weather sets in, these young plants, to-

gether with their stakes, are taken up and put into their

winter quarters, which, as a rule, is a well-lighted and
ventilated shed— an ordinary barn-like shed, sometimes
built several feet into the ground and provided with
sky -lights and ventilators. These plants are set inclose
rows and watered once or twice a week, according to the
weather. Little or no fire heat is used in these sheds
unless the weather gets extremely cold. The tempera-
ture is kept just above freezing. In the spring they are
taken out and either potted and plunged in nursery
rows, or planted out, as before. Plenty of water, rich
peaty soil and the congenial moist atmosphere near the
seacoast induces them to make a fast and luxuriant
growth. Thus they are cultivated continually until the
plants have been trained into the desired form, and as
soon as they have attained enough of this form to show
their character, which usually is from 5 to 6 years after

propagation, they are planted in properly proportioned
hardwood tubs and are then ready for the market, or to

be further cultivated, perhaps for a good many years,
until they grow into large specimens. The trees are cut
back and trimmed into shape once a year, after the new
growth is well matured.
The peaty muck soil in which they are grown abroad

is very deceptive to Americans, and many fine trees
have been ruined by not understanding its nature. Its

dark color always makes it look moist. Sometimes
when the soil looks moist enough the trees are really
dying from drought.
In retubbing trees there is danger of using for filling

material a soil that is too heavy. The water then runs
into the new soil, leaving the old soil dry. If the trouble
is not detected soon the trees may be spoiled. The only
thing to do in such cases is to comb out the old ball and
cut back to live roots. The tree can then be planted in
the open to gain a new set of roots, after which the top
can be cut back to live wood. The tree may thus be
eventually brought into a good shape again.
As a rule. Bay Trees are not good house plants. They

do not like the dry heat of a dwelling. They can, bow-
ever, stand considerable heat if they have plenty of
fresh air and plenty of water. In spring and early sum-
mer, when they are making and finishing their growth,
they can stand any quantity of liquid manure or of
strong manure mulching, for they are great feeders.
Many people eri'oneously suppose that this tree affords
the bay rum of commerce. The cured leaves of the
Sweet Bay are used in putting up packages of rice, and
impart a rich and agreeable aroma. jj_ j^, Siebreoht.

LAVANDULA (Latin, lavo, to wash; referring to the
use of Lavender in the bath). Labihtce. This genus in-

cludes the Lavender (L. vera), an ancient garden favor-
ite because of its pleasant odor. The genus contains
about 20 species, scattered from the Mediterranean
region to India; perennial herbs, subshrubs or shrubs:
Ivs. commonly crowded at the base, pinnatifid or dis-

sected : whorls 2-10-fld., crowded into long-peduncled
cylindrical spikes, which are unbranched or branched
from the base: fls. blue or violet; calyx tubular, 13-15-

striated, 5-toothed ; corolla lobes nearly equal, or the
posterior lip 2-cut, the anterior 3-cut; stamens 4, didyn-
amous, declined, included in the tube ; style shortly
2-cut at the apex. In the North,winter protection should
be provided for Lavender. The plant grows naturally in
dry and hilly wastes. J. B. Keller advises a light,

open soil.

A. Spike loose : upper floral Irs. fertile, showier titan

tJie calyx.

B. it's, not densely ivooUy.

v^ra, DC. Lavender. Subshrub, 1-3 ft. high : Ivs.

oblong-linear or lanceolate, entire; younger ones often
clustered in the axils, white-tomentose, revolute at the
margins; older ones greener, 1-1J4 in. long: spikes in-

ternipted: whorls 6-10-fld. Summer.
Spica, Cav. Dwarfer than the true liavender, whiter,

the Ivs. more crowded at the base of the branches, spike
denser and shorter. The floral Ivs. are lanceolate or

linear (rhomboid-ovate acuminate in L. vera), and the

bracts are linear-awl-shaped, shorter than the calyx,

while in L. vera the bracts are almost absent.

BE. I/i's. densely ivoolly.

lanata, Boiss. Differs also from the preceding in

having much longer and less crowded spikes. Woolson
says it grows 1-2 ft. high and needs winter protection

at Passaic, N. J.

AA. Spilce dense : upper floral Ivs. sterile, comose.

B. Lvs. entire.

Stffichas, Linn. Shrub, 2-3 ft. high : Ivs. tomentose,

about Kin. long ; spikes short-peduncled, densely co-

mose : fls. dark purple. Cult, only in S. Calif.

BB. Lvs. obtusely pinnate-dentate.

dentata, Linn. Lvs. pubescent : spikes long-pedun-

cled: fls. deep purple. Mediterranean region. B.M. 400.

— Int. 1900 by Franceschl. w. M.

Lavender (£. vera, DC), a labiate shrub, 2-3,

sometimes 6 ft. tall, with green or glaucous lvs, and
flowers in cylindrical, terminal spikes, of a blue tint
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named from them, is a native of Persia, the Canaries,
and the Mediterranean region, covering vast tracts of

dry land in Spain, Italy and southern Prance, cultivated

largely in the last-named country and in the counties of

Surrey and Hertfordshire, England.
In the eastern United States it is grown in but few

gardens, but in California, where climatic and soil con-

ditions seem favorable, it is more commonly planted,

though not upon a commercial scale. The dry soil of

that state and the light limestone soil of the Black Belt of

Alabama and adjacent states seem to be most inviting

to this industry.
The generic name is derived from the ancient use of

its flowers and leaves in bath perfumery. The flowers

long retain their strong, fragrant odor after drying, and
upon distillation yield a lemon-yellow, very fluid oil of

aromatic, bitterish, burning taste. Tliougli this is offt-

cinally credited with stimulant and tonic properties, it is

seldom administered in the pure state. Its chief uses
are in the manufacture of perfumery, aromatic vinegar
and lavender water, an alcoholic solution of the oil and
other odorous substances. For these purposes, English
oil has long commanded the highest price, but recently
the French product has been claimed superior. Though
all parts of the plant are aromatic, and both leaves and
flower-stems are used in oil manufacture, oil obtained in

the first half hour of distillation from flowers alone is

much superior to the later distillate and also to the oil

obtained from a mixture of flowers and stems. These
grades, and also the highly valued product of very dry
seasons, are always sold separately.
Lavender is best propagated by cuttings of one sea-

son's growth taken with a heel of older wood, in late

autumn or early spring. When set 3-4 in. asunder in

rather moist soil and shaded, they strike more readily
and produce more symmetrical plants than older wood.
Seed does not propagate desired varieties, and division
is not advised, since plants so obtained are more sus-
ceptible to disease than those made from young-wood
cuttings. After danger of frost, the 1-year-old plants
are set i ft. asunder in rows 6 ft. apart, running north
and south. Closer planting and the hedge-method yield

a smaller quantity of bloom. Dry, light, calcareous,
even stony soils upon sites where sun and air are unim-
peded by trees, etc., favor this plant. Upon such fewer
are injured by frost, and the oil is of superior quality.

In moist soil so much water enters the plant as to

enfeeble it, and upon rich lands yield and quality both
suffer. Light fertilizing with stable manure or ashes
turned under in autumn, and spring harrowing, are ad-
vised. During the first year in the field the plants should
be clipped to prevent flowering and to encourage stocki-

ness. Vigorous plants so treated may grow to a height
and a diameter of 5 ft., and when 2—4 years old produce
secondary bloom spikes after the general harvest, which
usually occurs in early August. Plantations should be
destroyed when 4-6 years old and the land rested with
other crops before setting to Lavender again. Cutting
in clear weather, in early blossom, before the dew is off

and at once distilling give best results; but no delay
should occur. Cutting in wet weather, in the heat of the
day, holding blossoms long before distilling and expos-
ing them to the sun after cutting result in serious
losses. One pound of flowers yields from M-1 drachm
of oil, and an acre from 10-25 pounds. The annual out-
put of the stills of Grasse, Prance, is from 80,000 to
100,000 kilogrammes.
"Oil of spike," obtained from a broad-leaved, much

whiter and smaller species {I/. Spica), is less fragrant
than true Lavender oil, being analogous to oil of tur-
pentine, with which it is often adulterated. It suggests
the odor of rancid cocoanut oil. Officinally, it is credited
with carminative and stimulant properties, and has been
found useful in nervous languor and headache. It is

used by artists in the manufacture of varnishes, by
porcelain painters, and to a small extent in perfumery,
mainly as an adulterant. From 20,000 to 25,000 kilo-

grammes are annually produced at Grasse.

M. G. Kains.

LAVATfiEA (two Lavater brothers, physicians and
naturalists at Zurich, friends of Tournefort). Malvdcece.
About 18 species of widely scattered herbs, shrubs and

trees, tomentose or hairy: Ivs. angled or lobed: fls.

sometimes 2-4 in. across, variously colored, rarely yel-
low, solitary in the axils or borne in terminal racemes

;

column of stamens divided at the summit into an indefi-

nite number of filaments; petals 5.

The genus has 5 near allies of garden value, which
are all distinguishable by their bractlets. In Lavatera
and Althaea they are grown together at the base; in
Malva and Callirhoe they are free all the way, some-
times absent in Callirhoe; Sidalcea has none at all.

Lavatera is further distinguished from Altha>a by hav-
ing 3-6 bractlets (Althaea having 6-9), and the axis of
the fruit surpassing the carpels, which is not the case
in Althaea. These plants are of the easiest culture, the
first species being the commonest, and all prop, by
seeds. There seem to be no double forms. They are
far less popular than Hollyhocks.

A. Annual, herbaceotis.

trim^stris, Linn. Height 3-6 ft. : Ivs. nearly glabrous,
upper ones angled: fis. rosy, 4 in. across: receptacle or
axis of the fr. expanded at the apex into a disk, inclos-
ing the ovary. Mediterranean regioc. Var. Alba has
white fls. Gn. 24, p. 89; 51, p. 212 and 53:1154. B.M. 109.

AA. Biennial or perennial, shruhbij or tree-like.

B. Foliage varieg<ited.

arbdrea, Linn. Biennial, woody at the base, with an-
nual flowering branches, forming a shrub 3-5 ft. high or
less: Ivs. 5-9-lobed, softly downy on both sides, rarely
nearly glabrous: fls. pale purple-red, about 2 in. across:
receptacle small, marked with little pits, not exserted.
Cult, only in the form of var. variegita, which has
mottled Ivs. Gn. 23, p. 114. V. 8:99.

BB. Foliage not variegated,

c. Fls. 1-4 in the axils, pedieelled.

assurgentifldra, Kellogg. Presumably perennial,
shrubby, 6-15 ft. high : Ivs. glabrous or sparingly stel-

late-pubescent, 5-7-lobed, 3-6 in. wide: fls. purple;
petals 1-13^ in. long, with long, narrow, glabrous claws,
and a pair of dense, hairy tufts at the base: axis of the
fr. low-conical, about as long as the carpels. Anacapa
Island. Cult, only in S. Calif.— Franceschi says it makes
a large, round-headed shrub, with large red fls., and is

one of the best plants to stand saline winds.

cc. Fls. solitary, sessile.

Clbia, Linn. Perennial, shrubby, about 6 ft. high:
hairs of the stem pilose, somewhat clustered, distant:
Ivs. softly tomentose, lower ones 5-lobed, upper 3-lobed,
highest oblong, scarcely divided: fls. reddish purple.
S. Eu. — Not advertised in America, but commonly cult,

in England, where it occasionally sows itself. t^_
jj^

LAVENDER. See Lavandula.

LAVENDER COTTON is Santolina Cliamaicyparissus.

LAVIA, of one nursery catalogue, is a typographical
error for Layia.

LAWN. For most people the word Lawn bears a
vague meaning, compounded of their recollection of
grass-covered spaces dotted over with trees and shrubs,
and of broad areas covered simply with closely-mown
turf. Both are correct impressions: but the more im-
portant feature is that a Lawn shall be an open area of
grass space (Pigs. 1245, 1246). Many exceptions or ad-
ditions to this definition may, however, be admitted. A
great white oak, for instance, rugged and picturesque
against the evening sky, needs only to be seen to fur-
nish an ample excuse for its retention on any Lawn. But
this would be a happy chance, not affecting the princi-

ples which should govern the construction of a Lawn
on an open area.

It may readily appear that the Lawn will, as originally
designed, prove too simny or too strongly wind-swept
over its extended expanse; but the remedy for this will

be found to lie not so much in planting single trees or
detached groups of trees over the uncovered area, as in
extending limbs, points, promontories and peninsulas
of trees, or trees and shrubs, directly out from the main
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1245. An open area of grass space.

body of bordering plantations which will u.sually frame
the Lawn and the different pictures that will appear in

any properly unified scheme of landscape gardening.
The art of the designer will display itself in determining
the relative sizes of the Lawns and these enclosing or
framing plantations. A careful eye must, of course, be
given to the individuality of the Lawn itself, which
should never be allowed to merge into the neighboring
plantations. A like principle applies to all kinds of art

—it is fundamental and vital in its character. The
reader may fancy that its application would tend to limit

the beauty of landscape gardening by eliminating cer-

tain features of natural beauty, such as trees, shrubs
and beds of flowers, but, if he will look at an open Lawn
with discerning and sympathetic eyes, he will find that

the "moving cloud-shadows, waving grass, rich patches
of dark and light green, studded with the starry radi-

ance of the humble flora of the grass, and the hundred
incidents of blazing or subdued color and form that ap-
pear on the surface of an open meadow," need no added
beauty of tree or shrub to perfect their nearly unap-
proachable loveliness. So important does the writer
consider the essential and peculiar beauty of the Lawn
as distinguished from that of any other part of the
home domain, that he always feels inclined to term it

the true focus of the picture, the central point of inter-

est in any landscape gardening design.
This being the case, it behooves us always to literally

leave no stone unturned or clod of earth untilled and
unfertilized in order to obtain a satisfactory open Lawn.
Did the reader ever really see such an one? Let him an-

swer frankly to himself whether he has or has not seen a
Lawn which showed no traces of twitch grass and other
early weeds in July, nor any summer grass and later

weeds in August and September,— above all, a Lawn
which would stand a protracted drought without artificial

watering. Very likely he will think it is impossible to

.make such a Lawn under the conditions of soil and cli-

mate which each and all of us are likely to believe spe-
cially characteristic of the spot of ground on which we
live. Perhaps, on the other hand, he will declare that he
has seen such a Lawn in some remote place, but if we
question him, ten chances to one we shall find that his

observation of this exceptional Lawn is limited— that he
has not wintered and summered near it, or seen it dur-
ing its periods of "storm and stress." The writer knows
one place where such a Lawn can be seen, and he refers
to it, not because it is properly a Lawn, for it lacks the
requisite framing plantations; but it is perfect in the
first essential of a good Lawn— It is a piece of perfect
Lawn grass. A brief description will show how this

standard of excellence was reached. The Lawn consists

of small patches of grass turf on a private farm in Man-
chester, Conn. Each patch was worked and turned over
with various ingeniously contrived hoes, forks and rakes
until the last lurking weed was removed that could be
found by dint of skill and untiring patience. The soil

was that of an old garden, and naturally good. It was
tilled in the most thorough manner and not fertilized at

all, for fear new weeds be introduced. Then, in this

mellow and receptive medium, were set cuttings or joints

of the hardiest and most luxuriant varieties of grasses

which had been discovered by
months and even years of keen
and intelligent search in the old
meadows of both the Old and the
New World from Austria to Aus-
tralia. The result is an elastic
firmness, an endurance, depth
and richness of the turf which
suggests to the tread the deep
pile of some Eastern carpet woven
in a hand-loom.
But all can not attain this

standard on their Lawns. For
those who do not look higher
than the ordinary standard— and
even this is none too often de-
sired, or even understood, by the
general public— the following di-

rections for Lawn making may be
given

:

1. The Lawn should be care-
fully graded, either convex, level or concave, in such
comparatively long, suave and graceful lines as will ac-

cord with the peculiar conformation of the ground (Fig.

1247).
2. Plow, harrow or spade, and fork the soil of the

Lawn to a depth of two feet, if possible, and keep re-

moving the stones and burning the gathered rubbish
for several weeks, or as long as you can persuade your-
self to do it, or pay any one else to do it, with the full

assurance that no matter how much you do, you will not
be likely to destroy all the weeds and win the very best
possible results.

3. Enrich the soil by a covering of still richer mold.
Next to this in efficiency are bone dust, superphos-
phate of lime, nitrate of soda, and nitrogenous manures
like ground flesh and bone mixed in proportions suited
to the special soil, which may vary materially in a dis-

tance of a few hundred yards. The usual proportions
are one ton to the acre of ordinary artificial fertilizers,

such as superphosphate of lime and bone dust, or 15 to

25 of well-rotted stable maniire. If artificial fertilizers

are not available, then take cow manure, sheep manure,
or last of all, because it is the most productive of weeds,
ordinary stable manure. These natural manures are,

after all, the best, save for their weed-bearing qualities.

They will need composting with several times their

bulk of good soil and evenly spreading and harrowing
or raking in throughout the surface of the Lawn.

4. For turfing, the cleanest grass seed that can be ob-

tained at any price will be found the best in the end.

1246. Ground plan of a nature-like garden.

To sliow relative importance of lawn and planting.

The bulk of this seed should be Kentucky blue-grass or

June-grass
(
Poa jiratensis ) mix»d with red-top or herd 's-

grass (AgrosHs alba, Ya.v.inil(jaris), or Agrostis canitut,

the Rhode Island bent-grass. The advantage of using
several kinds of grass is that the first-comers hold pos-

session of the ground against incursions of weeds until

the stronger but slower-growing Kentucky blue-grass
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gets complete root-hold, when, in the struggle for life,

the earlier growths of grass, being weaker, go to the

wall and are crowded out of existence. How fine this

blue-grass may become under favorable conditions it

will be needless to point out to those who have seen the

grass meadows of Kentucky.
5. On a quiet day the seed should be sown evenly

over the Lawn surface— a task which can be well done
only by much skill and experience. The ground will

then need careful raking with a fine-toothed iron rake.

jV,'„

1247. An easy ^rade for a steep lavsrn.

and rolling with an iron roller, the heavier the better.

In very dry and windy weather it is hardly worth while
to sow grass seed.

6. As soon as the grass has grown 3 or 4 inches, out it

first with a scythe and afterwards with the Lawn mower,
in order to secure a good, thick-set turf. Every spring,

and oftener if wet weather prevails, a compacting with
the iron roller will serve a good purpose. Fertilizing on
the top of the Lawn in the winter is always in order,

provided the remainders of rubbish from the stable

manure that may be used be removed early in spring
before the grass starts.

7. The last and perhaps the most important care to be
given the Lawn in the process of its establishment is

the weeding of the first summer. Tlie next is the weed-
ing of the second summer— and the third is the weeding
at any time it may need it, no matter how many years
may have elapsed since its construction. The onion
patch and the flower garden need no more weeding than
the Lawn, if for no other reason than because the use
and beauty of either onion patch or flower garden can
never, combined, equal those of the home Lawn. In it,

skill and patience and the love of beauty find abundant
reward. Samuel Parsons, Jr.

Lawns for the South. — The scarcity of handsome
Lawns throughout the South often leads to the impres-
sion that the cause is from a lack of proper grasses pos-
sessing sufficient resisting power to withstand the long,
warm summers. This idea is, unfortunately, widely en-
tertained, and, as a consequence, one of the most pleas-
ing features of landscape gardening is lost. The princi-

pal cause which has led to this opinion is from the
endeavor, in the formation of Lawns, to use the many
kinds of grass seeds which are so successful in the
northern states and which are unsuited for southern
soils and climate, unless in a few exceptional localities.

Sown during the fall months in properly prepared
land, a very good stand can be had during winter and
early summer, but*unless there is sufficient moisture,
either from copious rains or liberal irrigation, most of
those otherwise excellent grj,sses fail and die out dur-
ing a protracted drought. Lawns of an extensive area,
when formed with northern and European grasses, are
therefore unadvisable South, but where the extent is

limited, the soil deeply dug, well fertilized and artifi-

cial irrigation available, then a very satisfactory result
may be expected. Several Lawn grass mixtures are rec-
ommended, but the best that has come under our obser-
vation is the formula known in Philadelphia as "Ever-
green Lawn Mixture."
There are, however, several native and exotic grasses,

which not only resist the long summer heat, but, if

properly treated, afford most excellent Lawn-making
material. First of all is the Bermuda grass {Cynodon

or Capriola), a plant of trailing and stoloniferous habit.

Although it is known throughout the southern states
under the name of Bermuda, it is, however, a native
grass of Bengal and other sections of India, and found,
also, in Corea. In Bengal it is known as "Doob grass,"
and there highly prized for its vigorous growth of a
soft, dark hue, and thriving where scarcely any other
kind will. This grass has become widely disseminated
throughout the South, where it has received both the
harshest possible reputation as a nuisance when allowed

to take a foothold in cultivated fields and gar-
dens, as well as unstinted praise from those

''

_
who have learned its great value as a pasture,
hay or Lawn grass.
When required for Lawns, the roots should

be cut in short lengths,— passing them through
a hay cutter is the most expeditious. Let the
ground be well and deeply plowed or dug, well
manured, and after sowing the pieces of grass
roots tliey must be either raked or harrowed
in, then the surface made perfectly level by
rolling; or, where the area is limited, the roots
may be planted 6 inches apart. Plant at any
time during February or March, or in the fall

if preferred. If during the spring the soil

should become very dry, an occasional watering,
where this is practicable, should be attended to

until the grass is well established. Neither ex-
cessive heat or cold will kill the roots if left

undisturbed, but plowing up during warm weather will
soon rid the ground of the roots if this is desired. As
the new growth attains a few Indies in height, use the
Lawn mower every week or ten daj's during moist
weather, but even during dry weather the grass must be
kept occasionally clipped to prevent flowering. If the
growth is not vigorous, apply a top-dressing of bone
meal. In the fall a coat of well-rotted stable manure
should be given ; this may be raked off early in the
spring, previously running a sharp-toothed harrow over
the Lawn, and finally rolling it well. In this way a per-
manent and good Lawn may be secured with very little

additional expense. Any soil, unless naturally very wet,
will suit Bermuda grass.
Paspahim distiehum, or "Joint grass," is native of

the southern states, and usually found in moist or low
grounds. It can be utilized in soils which are too wet
to suit the Bermuda, but at best makes an indifferent

Lawn, as it is of low-creeping and not sufficiently

dense habit.

SottbceUia rngosa, known on the coast belt and
Florida as "Goose grass" {St. Augustine grass), is an
erect-growing perennial plant, with flat or channelled
leaves. It is found in pine-barren swamps and ponds
from Florida to North Carolina, and being well adapted
to the sandy soils of the coast, even those which are
commonly termed salt-water lands, it is therefoi'e valu-
able for such localities. As for the Bermuda, the soil

should be well fertilized and prepared. The rootlets
are planted in rows a few inches apart. As the growth
begins, repeated clippings are required. While it makes
a coarse sod, still its bright green color and adaptability
to soils where few other grasses of low growth are pos-
sible, makes it a valuable plant for Lawns.
Many Lawns are injured by allowing other grasses to

take a foothold. SporoboJits Indicus, or "Smut grass,"
was originally intro>luced from the West Indies. It

soon forms large tufts, with tall, wiry stems, whose
panicles are usually covered with a black fungous
growth. Aristida pjtrpiirasceus, or "Broom Sedge,"
will soon deface a Lawn if left undisturbed. Both
should be eradicated as soon as they appear.

P. J. Berckjians.

LAWSONIA (after Dr. Lawson, who published in 1709,

at London, an account of his botanical journey in Caro-
lina). Lythrdcere. This genus includes a tropical shrub,
cult, in Europe under glass for ornament and outdoors
in the tropics throughout the world. Its fragrant white
fls^ produce the henna or alhenna of the Arabs (Cyprus
of the ancients), which is used in Egypt and elsewhere
by women to color their nails, and by men to dye their

beards. In America it seems to be cult, only in S. Calif,

and S. Fla.

Lawsonia is a genus with perhaps only one species, a
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glabrous shrub, with branches spiny or not. Important
generic characters are : calyx •i-parted: petals 4: stamens
8: capsule globose, i-celled, rupturing irregularly.

dlba, Lam. Henna Plant. Lvs. opposite, oval-lanceo-
late, entire, short-stallsed : fls. panicled. Native to In-
dia, the Orient, N. Afr. Naturalized in West Indies.

LAYEKING. Pigs. 1248-1253. Layering is the pro-
cess by which a part of a plant stem is made to produce
roots while still attached to and nourished by the parent
plant, so that it may be able to maintain an independent
growth. The tendency, under favorable conditions, to
produce roots from the cambium zone of some part of
the stem is manifested by many plants, especially in the
tropics. It may be noticed in the species of Ficus culti-
vated in the greenhouse, inEpigsea and Shtts Toxicoden-
dron in the woods, in tomato vines in the garden, in
grape canes lying on the ground, and freciueutly in young
apple trees when the trunk becomes covcTcd with earth
to an unusual depth. With most such plants, rooting by
detached parts is easily accomplished, and this being
more convenient,layering is generally practiced only with
those plants which do not root readily from cuttings.
The mode of root-production is essentially the same

in either case. The right conditions as to moisture,
temperature, food supply, etc., seem to stimulate the
formation of one or more growing points in the cambium
zone. The multiplying cells force their way through the
bark, and if favorable soil contact is secured, supporting
roots are soon developed. The same results may come,
sometimes more readily, from or near a callus formed in
the effort to heal a cut surface. It is when the food sup-
ply is deiicient or the cell action is so slow that the de-
tached part would perish before supporting roots could
be established, that rooting while the parts are still at-
tached to and nourished by the parent plant need be
employed.
The different methods of Layering are simply matters

of detail adapted to the varying natures of the plants to
be dealt with. Usually branches are selected of rather
young wood, which can easily be brought under the soil
and which, when rooted, can be removed without damage
to the old plant. The most favorable season is generally
the spring or time of most rapid cell growth.

1248. A layer notched at the bottom.

The methods of Layering may be represented in the
following diagram

:

METHODS OF LAYEKING

Trees and
Shrubs

Boivcd branch—
Bark ruptured.
Bark ringed.
Tongue cut.

Tip layered.

Mound- or stool-layer.

. Potted or aerial layer.

ViNFS AND f
'Simple layer.

Oan'f^ i T'-'nch layer.
^ " (. Serpentine layer.

As shown in Fig. 1248, a suitable branch is bent to the
ground and held in place by a forked pin, so that a por-

tion of it is covered with 2 or 3 inches of rich earth, the
end being bent to an upright position and fastened to a
stake. The bend and consequent rupture of the bark
may be all that is needed to obstruct the movement of
food-material and cause the development of roots at this

,v ".

3 --,'',

1249. A layer ringed or girdled at the bottom.

point. If not, a tongue may be cut not deeper than one-
third of the thickness of the branch from below upwards
and near a bud or node. In Fig. 1249 a layered branch
is shown with a ring of bark removed, a good practice
with thick, hard-barked species.
For many low-branched shrubs, mound- or stool-layers

are prepared (Fig. 1250), as follows: In the spring, head
the bush back to a series of stubs, which will produce a
large number of vigorous young shoots. By midsummer,
in some cases, or the following spring, a mound of earth
is thrown around the old stool and the base of the new
shoots, and from these latter abundant rooting is se-

cured, so that by the following autumn or spring they
may be separated and set in nursery rows.
When a branch cannot be brought to the ground,

sometimes the earth is brought to the branch by clasp-

ing the halves of a broken or specially made pot around
a tongued or girdled branch and filling in earth and
sphagnum moss to retain the moisture ; or the moss may
be held in place by a cone of strong paper (Pig. 1251).

It may be necessary to support the pot with a light stand
of stakes. Where a moist atmosphere is retained, as in
a conservatory, merely a ball of sphagnum bound around
the branch with twine will serve an equally good purpose
with less trouble. This kind of propagation is known as

air-layering, Chinese layering or circumposition.
In the case of vines, a cane may be laid horizontally in

a shallow trench, cov-
ering a few inches to

induce rooting, and
leaving a node or two
exposed for growth,and
so on to the end, as
shown by Pig. 1252.

After young shoots are
well started from the
uncovered buds, the
earth may be filled in to the level of the dotted line.

In Fig. 1253 is shown what is often called the serpen-
tine layer, in which the cane is bent, portions being
covered and the intervals left above the ground. It is

said that by this means the tendency of the sap to flow

to the extremity and there make the strongest growth,
is overcome, and even rooting secured the whole length
of the cane. This method is often used with quick-grow-
ing vines like clematis and wistaria, from which it is

possible to secure a sitccession of layers from the an-

nual growth during sprinig and early summer.
All of the foregoing operations will be found more

readily successful in the more moist situations ;
more

successful in the nearly saturated atmosphere of the
southern states, for instance, than in the comparatively
dry conditions of the prairie states. g. c Mason.

1250 Mound or Stool Layering
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LAYIA (Thomas Lay, naturalist in the Beechey voy-
age). Compdsitw. About 13 species of California an-

nuals, \yith yellow or white fls. in spring or early sum-
mer. Lvs. chiefly alternate, all entire or some, particu-

larly the lower, witii about 2 pairs of linear side lobes

above the middle of the leaf. For general culture they
are probably inferior to J/«f7/a. elegans, which has a simi-

lar habit and is distinguished by the blood-colored spot

at the base of the rays. The fls. in Layia are about 1-lK
in. across, and the rays are distinctly 3-toothed. The
species described below are diffuse, much-branched and
about a foot high. It is probable that for best results

they should be started early indoors, and transplanted
outdoors in JMay. Easy to grow.

A. Hays entirely ivhite.

glanduldsa, Hook. Hispid, sometimes glandular: lvs.

1-1% in. long, 2-3 lines broad, linear, the upper ones all

entire: rays 8-13. B.M. 6856.— Not cult., but desirable.

AA. Bays yelloiv, sometbnes tijyped white

B. Plants hairy.

elegans, Torr. & Gray. All the upper lvs. entire : rays
10-12, yellow, rarely white-tipped : pappus white or whit-

LEATHEK FLOWEK. Clematis Viorna. L. Jacket.
Eucalyptus punctata. L. Leaf. Chatnwdaphne. L.
Wood. Dirca patustris; also Cyrilla.

1251, Air-Layering.

ish, its copious villous hairs much shorter than the awn-
shaped bristles, which are long plumose below the mid-
dle. This and the next have a few small, scattered,
stalked glands which are wanting from tlie last

two. Gn. 31, p. 465. — Procurable from western
collectors. Perhaps the best of the genus.

platygldssa, Gray. Some of the upper lvs. pin-
natifid : rays light yellow, commonly white-
tipped : pappus of stout, awn-like bristles which
are upwardly scabrous. B.M. 3719.— Cult, in Eu.

BB. Plants not hairy or at most minutely
pubescent.

Calligl6ssa, Gray. Akenes villous-puhesoent or
partly glabrate: pappus of 10-18 very unequal
and rigid awl-shaped awns. B. R. 22:1850 (er-
roneously as Oxyura clirysanthemoides).

chrysanthemoides, Gray (Oxyura cJirysanthe-
mn'ides, DC). Akenes wholly glabrous, broader:
pappus none. Not B.R. 22:1850, which is the
above. According to Thorburn this is a hardy
annual trailer with white fls., blooming in sum-
mer and autumn.

LEAD PLANT is Amorpha ean&eeens.

LEADWOET. Plumbayo.

57

1252. A horizontal multiple layer.

LEBIDIER6PSIS (Greek ; resembling Lebidiera, a
genus now included in Cleistanthus). JSuphorbidcece

.

This geniis includes a small tree with very hard wood,
and of unknown value, introdiiced from a botanical gar-
den of northern India by Reasoner Bros., Oneco, Pla.
Lebidieropsis was reduced by Bentham and Hooker to
the rank of a subgenus of Cleistanthus, but in the
Flora of British India Hooker says that Lebidieropsis
should probably be restored, the seeds being globose,
while in Cleistanthus they are always oblong. The seeds
also differ in structure. Generic characters of Cleistan-
thus are: trees or shrubs: lvs. alternate, 2-ranked, en-
tire : fls. smixU or minute, in axillary clusters and spikes,
monoecious; calyx 5-cleft or 4-0-cleft; petals as many,
minute ; stamens 5 ; filaments united in a column in the
center of the disk: ovary 3-celled.

orbicularis, Muell., Arg. Lvs. IK^ in. long, 15^-3 in.

wide, leathery, broadly obovate or elliptic, tip rounded
or retuse, glaucous beneath, nerves 5-8 pairs : fls. silky,
3-6 in a cluster; petals fleshy, narrow: seeds 2 lines
thick, chestnut-brown, with scanty albumen. Hooker
does not recognize the 3 varieties distinguished by
Mueller on the shape and hairiness of the lvs.

LflDUM {ledon, ancient Greek name of Cistus).
JBricdei'W. Laeradok Tea. Ornamental low evergreen
shrubs with alternate, entire, short-petioled lvs., slightly
fragrant when bruised, and with handsome white fls. in
terminal umbels, appearing in early summer. They are
all hardy North, and well adapted for borders of ever-
green shrubberies or for planting in swampy situations.
They thrive as well in sunny as in partly shaded situa-
tions, and prefer a m«ist, sandy and peaty soil. Trans-
planting is easy, if the plants are moved with a sufficient
ball of earth. Prop, by seeds sown in spring in saaidy

~^^~^7

1253. Serpentine Layering.

peat and treated like those of Azalea and Rhododen-
dron, the young plants growing but slowly; increased
also by layers and division. Three species in the arctic

and cold regions of the northern hemisphere, all found



896 LEDUM LEEK

in N. America. Allied to Riiododendron, but corolla
polypetalous. Fls. rather small, Y^-^/i in. across, long-
pedicelled, in terminal, umbel-like racemes; calyx lobes
and petals 5, spreading; stamens5-10: capsule nodding,
5-celIed, separating from the base into 5 valves, with
many minute seeds. The Ivs. contain a volatile oil, with
narcotic properties; the Ivs. of L. latifolium are said
to have been used during the war of independence as
a substitute for tea, hence the name "Labrador Tea."

palustre, Linn. Wild Rosemaev. One to 2 ft. high

:

Ivs. linear or linear-oblong, revolute at the margin, dark
green and somewhat rugose above, densely ferrugineous-
tomentose beneath like the young branches, 3^-lK in.

long: stamens 10: capsule ovate. May, June. N. hemi-
sphere, in N. America from Newfoundland to Alaska.
L.B.C. 6:5G0. Var. dilatitum, Gray. Lvs. broader: cap-
sule more oblong. N. W. coast of N. Amer., Japan. Var.
decumbens, Ait. With procumbent stems and shorter
usually oval lvs.

latifdlium, Ait. {L. Groenldndicum, Oeder). One to
3 ft., similar to the former, but lvs. broader, oblong or
linear-oblong, 1-2 in. long, tomentum beneath often
whitish at first: stamens 5-7: capsule oblong. May,
June. Canada to Brit. Col., south to Pa. and Wis.
L. B. C. C:.=i34 and 11:1049 (as L. cnnacUnse). 3. H. IIL
31:20 (as L.palHstre). Gn.34,p.31.

L. buxifdlium. Berg.=Leiophyllum bnxifolium.— L, glandu-
Ibsum, Nutt, Shrub, to G ft.: lvs. oblong or oval, glabrous,
glaucous and glandular beneath: stamens 10. July, Aug. B.C.
to Calif. B.M. 7610. Alfred Rehder.

L££A (James Lee, Scotch nurserjTnan, 1715-1795).
L&e<Xce(&. About 20 species of tropical, oriental small
trees or shrubs, some of which are cult, as young plants
in warm conservatories for their colored foliage and
stately habit. Lvs. alternate, 1-3 times pinnate; Ifts.

entire or serrate,- tendrils none: fls. small or large, red,
yellow or green, in cymes; calyx 5-toothed; petals 5,

connate at the base and with the tube of stamens : ovary
3-6-celled; cells 1-ovuIed: fr. a berry. By Bentham and
Hooker this genus was placed in the order Ampelidese,
which others call Vitacese. Vitis differs in having the
climbing habit, ovary 2-celled; cells 2-ovuled. The first

species mentioned seems to be valued particularly for
its fls.; the others are foliage plants which are presum-
ably distinct horticulturally, but 2 of them may not be
good botanical species, and cannot be distinguished with-
out a knowledge of the flowers.

Leeas are tropical house plants, h. amahills has
beautiful, silvery, vine-like foliage. It makes a hand-
some plant for pillar-posts, and does exceedingly well
planted out; but it should be given a season of rest dur-
ing wmter time hy a partial drying out, when it will

loose most, if not all, its foliage. This practice should
be followed in any case. It may also be grown as a
trained specimen in pots. Peaty soil is often recom-
mended, but good light loam, with plenty of drainage,
does equally well.

A. Foliage green.

coccinea, Planch. Lvs. 3-pinnate; Ifts. 5 on each main
division of the leaf, oblong-lanceolate, dentate, margin
recurved: fls. 60 or more in a trichotomous, flat-topped

cluster about 3 in. across, scarlet in bud, the 5 spread-
ing lobes of the corolla pink above; stamens yellow, ex-

serted, each fl. about J^ in. across. Burma. B.M. 5299.
— It begins to flower when only a foot high, but the main
stalk of the clusters is only an inch or so long. Adv. by
John Saul, 1893.

AA. Foliage colored or variegated.

B. Ill's, marked bright red ; veins icliite.

Micholitzii, H<}rt. Introduced by Sander & Co.. 1899,
from Guinea, but not distinguished in their description
from L. amahllis, var. splendens, which is probably
stijl cult, in Eu.

amibllis, Hort. Veitch. Lvs. pinnate; Ifts. 5 or 7, lan-

ceolate, acuminate, serrate, upper surface velvety, deep
bronzy green, with a broad white stripe; veins white at

the bases : young lvs. pale pinkish brown. G.C. II.

17:493. Gn. 21, p. 3.52. Var. splSndens, Lind., is marked
with bright red and has a red stem. 1,H. 31:518.

BB. Jjvs. flushed bronse ; veins rosy.

sambucina, Willd. IL. Bwhrsidna, Hort. Sander).
Lvs. pinnate; Ifts. 6K in. long, 2H in. wide, oblong,
cordate at the base, acuminate, coarsely crenate. India,
Malaya, Philippines, trop. Australia. A very variable
species. The above synonymy is the judgment of M. T.
Masters in G.C. III. 23:245. F.E. 10:554. A. F. 13:1284.
Gng. 6:278. T. D. Hatfield and W. M.

LEEK {Alliiim Porrum),a flat-leaved, bulbous, hardy
biennial, is probably a native of the Mediterranean re-
gion, where, particularly in Egypt, it has been used for
culinary and medicinal purposes since prehistoric time.
All parts of the plant possess an offensive, pungent
odor and acrid taste due to an essential oil characteris-
tic of its close relative, the onion. In medicine, the
bulb, like the onion, is used as a renal stimulant. The
blanched stems and leaves are much employed in conti-
nental cookery as a flavoring for soups, stews, etc.,

boiled and served like asparagus, and in the raw state.
Except in the larger cities and among our foreign popu-
lation, the Leek is little used in America. The seed
should be sown in a well-prepared, light, deep, rich,
moist loam in a nursery bed or coldframe. The site

should be open, the subsoil dry. When six or eight
weeks old, or about 5 inches tall, the young plants
should be set 9 inches asunder, in drills 3 to 6 inches
deep and 18 inches apart. Shortening both roots and
stems is often advised. As the plants grow, the soil

should be drawn loosely round the stems and lower
leaves to in.sure blanching. When blanched Leeks are
not desired, the plants may be cultivated like onions;

1254. A papilionaceous flower—Sweet Pea.

Showing the banner, standard or vexillum at s

;

the wings at w; the keel at k.

indeed, except for earthing up, the cultural methods em-
ployed for these two crops are identical. Leeks are mar-
keted in bunches like young onions and, for winter use,
are stored like celery. As a second crop to follow early
cabbage, spinach, etc., they are in general favor with
market-gardeners. In soups and stews the rank odor
disappears, leaving a mild and agreeable flavor.

M. G. Kains.

Leek, though of the onion family, and also a biennial,

is differently treated and used. The object in its cul-

tivation is to develop the leaves in such a manner that

they become numerous ; the flower-stem does not appear
before the second year, hence the necessity of growing
it to full size the first year.
Sow the seed in March in a seed-bed (with slight bot-

tom heat), in drills 2 or 3 inches apart; when large
enough, thin out to stand 1 inch apart in the row, as

they may attain the thickness of a fair- sized straw. In
May or early .June the seedlings are transplanted in the
open ground ; they are then cut half-way down and
should also be set deep, so they will begin blanching
when they attain a fair size. The soil best suited is a

rich, moist, light loam ; prior to the transplanting it

should be well prepared with well-rotted stable manure,
if possible. The plants are generally set in drills 12 to

15 inches apart, and 6 to 9 inches apart in the drills.

They should be well cultivated, and when ffrowing
freely should be earthed up slightly with the hand cul-

tivator or hand-hoe. Some of the successful gardeners
still cultivate them on the celery-trenching system; by
this means they can be watered more thoroughly and
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will attain a much larger size ; also can be conveniently
left in the trench with slight protection, and taicen there-

from for winter use. Cai-e must be taken not to cover

too early, as they decay easily, beginning at the end of

1235. Essential organs of a Sweet Pea flower.

Calys at C; tenth stamen at A; stigma at E.

the foliage; this destroys their appearance. The har-

dier kinds are used for this purpose and will blanch
yellow down to the so-called stem, which is white to the

root. Leeks planted out in iVIay are ready for use in

September; the sowings can be made earlier and later

to suit the time of maturing, and can be sown in

August and September in coldframes and wintered
over with slight protection, then transplanted to

the open ground in April. The varieties liest

known to American gardeners are London Flag,

Large Musselburgh or Scotch Flag, Giant Caren-
tan, and Large Rouen. j^ Otto Thilow.

LEGUMES. The popular name given to a vast
and important family of plants, of which pea,

bean, clover, vetch, etc., are common representa-
tives. The order is generally known as the pulse
family, or Leguminosm. It contains nearly 450
genera, comprising over 7,000 species, and in

economic importance ranks second only to the grasses
{Graminece}. The species of this family are distri-

est trees. Numerous species are widely cultivated as
agricultural crops. Among these, beans and peas are
important food-plants, while clover, vetches, peas, meli-
lot, alfalfa, lucerne, cow-peas, etc., are valuable forage
crops, cover-crops, and green manures. Many of the
exotic species are of commercial importance. The ar-

boreal forms furnish structural timber and cabinet
woods. Many also furnish dye-stuffs, rubber, balsams,
oils, etc., and some are cultivated for ornamental pur-
poses.

In respect to the character of the flowers, the family is

divided into three subfamilies. In the large subdivision
to which the ornamental species of Mimosa and Acacia
belong, the flowers are small and regular and often
clustered in spherical or oblong heads. The stamens
are free or united into a tube and much exerted. In the
second subfamily the flowers are usually irregular, with
the upper petal folded inside of the others in the bud.
The coffee-tree, honey locust, and the large genus Cassia
belong In this subdivision. Most of the native species of

buted over the entire earth. By far the greater number
are herbs and half-shrubby plants, but in the warmer
regions of the earth they attain the dimensions of for-

1257. An indehiscent leguminous pod—Daubentonia.

Legumes, and all those cultivated as farm crops,belongto
the vast subfamily Pa/)i;!o?iace(5. In these the flower is of
the papilionaceous type, or pea type (Pig. 1254^. The upper
larger petal, called the banner, s, is exterior and folded
over the others in the bud. Tiie two lateral ones, situa-

ted below the banner, are the wings, »<', w, while the
lower pair, which are sometimes united, form the keel, k.

The keel encloses the stamens and pistil, the latter being
often bent at right angles to the ovary, or coiled. The
stamens are either free or they fonn a tubular sheath
surrounding the ovary. Often the upper one alone is

free, leaving a slit along the upper side of the sheath
(Fig. 1255). These flowers are often dependent on in-

sects for pollination, a fact which is of great importance
in raising clover seed.
The fruit of the Leguminosae is a pod or Legume, as

in the bean (Fig. 1256). As a rule, the pods are one-
loculed, and have the seeds arranged in rows. In some
tribes they become several-celled by partitions which
arise between the seeds. These pods become constricted
at the partitions, and at maturity separate into short
joints (see Fig. 694, Vol. I). The valves of the pods are
generally papery or leathery, and open at maturity, often
by a sudden snapping of the valves, which scatters the
seeds. In other tribes, however, the pods are indehiscent,
or do not split at maturity (Fig. 1257).
The roots of Legumes have numerous small tubercles

scattered throughout the root-systems. Fig. 1258. These
are caused by and infested with minute organisms, to

which the name bacteroids has been applied. The bac-
teroids are alwaj^s present, and prpbably multiply to

some extent in soils where Legumes have been grown.
They are very minute bodies,wliich are either rod-like in

form or branched in the form of a Y or a T. The infec-

tion of the plants has been observed to take place
through the root-hairs. Within the plant the bacteroids
assume a new and peculiar form. They grow out into a
branched and flexuous thread, which is enlarged and
nodulose at places. At the point of infection the root-
cells are stimulated to growth, producing the nodules
characteristic of Legumes. The threads permeate the
entire tubercle. The old threads finally disorganize,
and it is believed that their protein substances are
absorbed by the host.
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It has been shown, first in 1886 by experiments con-

ducted by Hellriegel and Wilfarth and later by numer-
ous other investigators, that when Legumes are grown
in sterilized sand, which contains no trace of nitrogen,

they soon die of nitrogen-hunger, and no tubercles are

formed on their roots. If, however, a very small quan-
tity of soil extract or of bacteroids, grown from root-

tubercles, is added to the sand, the plants as-

sume new vigor and grow to maturity. Tu-
bercles are formed on the roots, and the

plants are found to contain more nitrogen
than was present in the seed. By such ex-

periments it is shown that Legumes can ac-

quire free nitrogen through the agency of the
bacteroids. The physiological process by
which this is done is still obscure.
Some species of Legumes can be innocu-

lated by bacteroids from other species, but
others seem to be dependent upon their own
specific organism. The organisms are spread
in the soil only by mechanical agencies, such
as working the soil, moving water, wind, etc.

If the soil is rich in nitrogen, leguminous
plants can develop, like all others, without
the aid of tubercles.
Recently pure cultures of bacteroids have

been offered in the market as Nitragin, to be
used for the purpose of innoculating soils de-

ficient in micro-organisms. Although several
experimenters claim success with this sub-
stance, its practical application to agriculture
remains yet to be demonstrated. The sub-
stance sold as Alinit, and said to enable
grasses to acquire free nitrogen, is merely a

pure culture of a very common bacterium
present in all decaying matter.

Heinkich Hasselbring.

LEIOPHt'LLUM (from leios, smooth and
phijllon ; referring to the smooth foliage).

Syn., Dendrium, Ammyrsine. JSricdcece.

Sand Myktle. Evergreen hardy densely
branched shrub, sometimes procumbent,
with small, glabrous, opposite or alternate
crowded Ivs. and white or light pink small i

fls. in terminal many-fld. umbels, appearing Ja^i
profusely late in spring. It resembles in ap- *•

pearance somewhat the D\varf Box, and is

well adapted for borders of evergreen shrub-
beries and also for rockeries. It thrives best
in a peaty or very sandy, loamy soil and as
well in a sunny as in a partly shaded posi-

tion. Prop, by seeds sown in pans and placed
in a cool frame or by layers put down in fall.

One species in E. N. Amer. from N. J. to

Fla. Allied to Ledum. Lvs. entire: fls. in

terminal, umbelliform corymbs ; sepals and
petals o; stamens 10; fr. a 2-5-celled dehis-
cent many-seeded capsule.

buxifolium, Ell. {Ledum bnxifdHum,'BeTg.)

.

Dense, leafy bush, to 3 ft. high: lvs. short-
petioled, thick, oval or obovate, about K in.

long: fls. white, pinkish outside, about one-
fifth in. across, on slender pedicels; petals
elliptic, almosttwice as long as sepals. April-
June. Pine barrens and mountains, N. J. to

Fla. B.M. 67.52. Gn. 42, p. 559. G.W.F.A.
49. B.R. 7:531 (as Ammyrsine). L.B.C. 1:52
(as Ledum). Var. prostratum, Gray. Form-
ing dense depressed tufts: lvs. usually oval,

ami deep green. High mountains of Carolina.

Alfred Rehder.

L£MNA (Greek, Umnt ; a large pool of
standing water). Lemn&eem. Duckweed.
DuCKSMEAT. Duckweeds are common upon stagnant
pools, often covering the water with a blanket of green.
They are easily gathered for schoolroom and home
aquaria, and may be procured from specialists in a(Jia-

tics and native plants. Ducks and carp eat these plants
greedily. One of the common Duckweeds is shown 6

times its natural size in Pig. 1259. Duckweeds are small
flsatiug plants, without any distinct stems, a whole

1258. Nodules on the
roots of a young plant

of garden pea.

Natural size.

plant commonly consisting of one leaf and one uu-
branched root which has no vascular tissue. These lvs.

are called fronds by the botanist largely because lvs.

do not ordinarily emit roots. The plants grow separ-
ately, or cohere by their edges in 2's or 3's, and multi-
ply by similar fronds, which grow out of the edges of
the old ones something like buds. The flowers are

minute and appear on the edge of the
frond. They consist of a pistil and generally
2 stamens which are inclosed in a sheath,
which the botanists have determined is a
spathe hy reason of the place where it is

borne and by homology with related plants.
L. minor is said to flower more frequently
than any other northern species. Details of its

fiower are shown in Fig. 1260,where there seem
to be 4 anthers, but there are only 2, each
bearing 2 loeules. Some botanists consider
the 2 stamens as 2 fls. and the pistil a third
flower. Duckweeds are perennial plants. In
the autumn they fall to the bottom of the
ditch or pond, but rise again in the spring,
and increase in size. The allied genus Wolf&a
contains the smallest flowering plants in the
vegetable kingdom. There are about 11 spe-
cies of Duckweeds, widely scattered. L.poJy-
rliiza is commonly known in American botan-
ies as Spirodela polyrhisa, but Spirodela is

considered by Benthara and Hooker a sub-
genus of Lemna. The common Duckweed
occasionally infests the small lily ponds (arti-

ficial ones), where it is a pest. The simple
remedy is to flush the pond and see that com-
mon goldfish or carp are in suflicient numbers
to clear off the remainder.

A. Veins 7-11: roots several.

polyrhiza, Linn. (
Spirodela poly rhlza,

Schleid.). Also spelled polyrrhisa. Fronds
broadly ovate or orbicular, attaining 3 or 4
lines diam. B.B. 1:365.

AA. Veins 1-5 : root solitary.

E. Frotids oblong, 6 lines long, S lines wide.

tlisuica, Linn. Fronds much thinner than
in the next, narrow and minutely toothed at

one end, thicker and taslk-like at the other,

usually with 2 young ones growing from op-
posite sides near the base. B.B. 1:366. V.
3:200.

BE. Fronds broadly ovate or oriiciilar,

2 lines long.

minor, Linn. Pigs. 1259-60. Fronds usu-
ally cohering in 3's or 4's, rather thick, not
minutely toothed. B.B. 1:366. V. 3:200.

Wm. Thicker and W. M.

LEMON culture in Florida was assuming
an important share of horticultural work
previous to the cold winter of 1894-5, but
since then attention has been more largely

given to hardier fruits. The growing of Lemon
trees is beginning again in lower Florida,

in sections free from killing frosts, and al-

though soil conditions are rather unfavorable
to the cultivation of citrous trees, owing to

the rocky or poor character of the ground,
there is evidence of interest and some practi-

cal results from the experimental x^lantations.

There remained after the killing freezes some
isolated orchards of Lemons in southern
Florida, which have since entirely recovered
and have borne full crops of fruit for two or

three years.
The pecuniary reward to a careful Lemon grower is

large, provided he has suitable soil and a situation re-

moved from killing frosts, and, although profits from
other citrons fruits may be temporarily larger. Lemons
are constantly in demand, and the reward is correspond-
ingly certain. Orchards are usually set with budded
trees, about 20 by 25 feet apart. Tlie young trees after

setting are advantageously mulched with grass or other
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litter, which holds moisture for the imestahlished roots,
and gradually rots, affording humus. The stocks used
are sour orange and rough Lemon principally, but other
stock may be used, and the Lemon may also be raised
from cuttings in the same manner that citrons are grown.
The remarks as to the use of Citrus frifoHataELS a stock
for limes will apply also in this case (see Lime),
The cultivation is the same as for orange trees: shal-

low plowing early in spring, followed by thorough har-
rowing once or twice each month until the summer rainy
season has well setin. After this time the grass which
naturally springs up is allowed to grow at will until au-
tumn, when it is mowed for conyenience in picking
fruit and getting about the orchard. Many growers per-
ceive advantage in raising soil-enriching plants in the
orchard and so, instead of allowing native grasses to
grow, sow seeds of various forage plants, as beggar-weed
{see Desnt odium), cow-peas, velvet beans, etc., part of
which growth is harvested for hay, the rest left to add
fertility to the soil, and is later plowed under. In

late autumn most growers apply
fertilizer, usually composed of
sulfate of potash, sulfate of am-
monia and bone-black, which is

broadcasted at the rate of 800 to

1,500 pounds per acre. This fer-

tilizer is not wasted by the ac-

tion of the sun, and is either
left on the surface to be washed
in by rain or is mixed in the
soil by harrow or turning-plow.
Fertilizing is also done in the
early summer, and occasionally
a third application is made be-
fore ripening of the fruit, but
the rule is, two applications per
year of about the same amount
each. E. N. Reasoner.

1259. Duckweeds.
Lemna minor.

1260. Floral details
of Lemna minor.

aa, stamens; &, pistil.

Lemon in California. —Though Lemons have been
grown in California for half a century, it is only during
the last decade that the culture has risen to considerable
commercial importance. This fact is shown by the
latest statistical data, which indicates about a quarter of
a million bearing trees and about a million non-bearing
trees as comprising the aggregate of Lemon planting in

this state. The early product consisted of seedlings
which were of excessive size, with juice of low acid
content and rind of marked bitterness. The closest at-

tention of Lemou-growers was given about twenty years
ago, and for some time afterwards, to the testing of the
best seedlings and the varieties brought from the Medi-
terranean region, to secure acceptable size, thinness of
rind and freedom from bitterness, with high percen-
tage of citric acid in the juice. The result was that a
few such varieties were found and they were demon-
strated to be equal in these characteristics to the imported
fruit from Sicily. Then, for the first time, California
growers were able to compete with the imported fruit,

and the planting of Lemons began upon a large scale.

The local markets were first supplied, overland ship-

ments were undertaken, and the fruit was found to be

acceptable east of the Rocky mountains and the under-
taking to displace the Mediterranean fruit at all points
in the United States began. This effort was greatly ad-
vanced by the protective tariff, which counterbalanced
ttie advantages which foreign producers had previouslj-
enjoyed in cheaper labor and in less cost of transporta-
tion. Shipments of about 1,200 car-loads of Lemons a
year to the eastern markets show the success which
California growers have attained in competition with
the imported fruit.

Local adaptations of climatic and soil conditions to
the growth of the Lemon have required long and close
study and experimentation. The Lemon is less hardy
than the orange, and will suffer seriously with degrees
of frost which the orange will endure. Almost frostless
situations are, therefore, most promising. The Lemon
will reach perfection in a region where the summer
heat may be slightly less than required to develop sat-
isfactory sweetness in the orange. These desiderata of
very light frost and somewhat lower summer tempera-
ture are found to coincide in places most open to ocean
influences in southern California. Roughly speaking
then, the Lemon region is on or near the coast and the
orange region in interior valleys. Differentiation in
planting these two fruits has proceeded along these
lines quite largely, though it is still true that in certain
places most excellent Lemons are grown at interior
points and most excellent oranges near the coast. The
orange has proved to be, however, rather more easily
grown and prepared for market than the Lemon, and ou
the whole, more profitable, perhaps; so that these facts
are to be properly included when an effort is made to
account for the disposition of those owning Lemon or-
chards in the interior to work them over to the orange.
A light warm loam is best suited to the growth of the

Lemon, while the orange root seems to be adapted to a
range of heavier soils. This was of more moment when
the practice was to grow the Lemon on its own roots,
either from cuttings or by budding on seedling Lemon
stock. But the production of a Lemon tree of less
riotous growth and fruit of less average size and, withal,
a healthier and more satisfactory tree, was found to be
attained by using the orange seedling as a stock for the
Lemon tree, and this is the universal practice at the
present time. Propagation is by the ordinary process
of budding on a seedling root two or three years old.
Distances of planting in the orchard differ somewhat
according to the judgment of growers, but about 100
trees to the acre is the average.

Pruning the Lemon has been a vexed problem with
the growers for years. The tree is naturally of rangy
growth, running out long leaders which afterwards as-

sume a pendent form and are tossed about in the wind,
to the detriment of both tree and fruit, which is apt to

come at the ends of the long, pliant shoots. Thus an
unpruned Lemon orchard becomes almost impenetrable
for necessarj'" orchard work. This is in marked contrast
to the growth of the orange, which is more compact and
symmetrical, and needs but slight regulation after a
good form is secured in the young tree. Regular
shoi'tening-in of the branches of the Lemon is therefore
necessary, followed by thinning of the new shoots, so
that the tree shall not make too many bearing twigs and
become too dense in the center. In that way the fruit

can be kept within easy reach, and the branches stiff

and strong to carry it.

Ample irrigation and frequent cultivation to prevent
evaporation afterwards are essential to thrift and bear-
ing of the Lemon in California. Neglected trees lose
their leaves and prematurely ripen fruit lacking in

juice.

Scores of varieties have enjoyed fleeting popularity in

California and now not more than six are largely grown

;

viz., Villa Franca, Lisbon, Eureka, Genoa, Messina and
Bonnie Brae. Of tliese, the first three constitute prob-
ably four-fifths of the crop.
The preparation of the Lemon for marketing has-been

a matter of discussion and experiment for years. The
bulk of the crop ripens in the winter: the time to sell

Lemons is in the summer. The Lemon ripened on the
tree has very poor keeping quality. Both for meeting
the market demand and to secure a fruit which will en-

dure shipping, Lemons need storage for a considerable
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time. Proper storage, or curing, as it is generally called,

results in thinning and toughening the rind so that it

has a pliable character, a silky finish and is not easily

bruised in handling. Very costly curing houses have
sometimes been found defective in not readily disposing

of the products of evaporation from the fresh fruit. At
present, simpler constructions, consisting in thoroughly
ventilated inner apartments for the fruit, with outer

walls and double roof to protect the interior against

wide temperature changes in the outer air, are giving

very satisfactory results. The fruit needs freedom from
extremes of temperature, abundant ventilation and yet
no intrusion of wind or air currents and the absence of

light. When these are secured, the fruit ripens slowly,

assumes a beautiful, characteristic color and is then
good for long keeping or distant shipment. It is essen-
tial to secure uniform size, and this is done by picking
without regard to ripeness as soon as a fruit reaches a
certain size. The result is that the fruit is picked be-
fore any sign of coloring appears. The standard is

2M inches in diameter, as measured with an iron
ring which the picker carries. The diameter decreases
one-eighth of an inch during curing. Late-ripening
fruit, for quick sale, may be allowed to get a little

larger, but no fruit should be above 2% inches in diame-
ter. All fruit must be cut and not plucked from the
trees, and until the final packing for shipment, should
be handled in shallow trays or boxes, piled with air

spaces between them so that the air may circulate and
remove the exhalations. j;. J. Wickson.

LEMON VERBENA is Zdppia.

LEMON VINE is Pereskia.

LEMONIA. See Mavenia.

LENS (ancient Latin name of the Lentil). Legumi-
nosce. This genus includes the Lentil, Lens eseulenta,

one of the oldest and still one of the most important
food-plants for man, especially in the warmer parts of

the Old World and the Orient. It is a much-branched
tufted annual 1-13^ feet high. The leaves have numerous
leaflets and end in a tendril. The flowers are small,

white or pale blue, axillary and borne in pairs. The
pods are short and broad, very flat, and contain 2 flat

seeds which are rounded in outline and convex on both
sides. The lens of the astronomer and physicist was
named because it was shaped like one of these seeds.

Some varieties have gray seeds, others red. Esau sold

his birthright to Jacob for a mess of red pottage made
of Lentils. Lentils are used chiefly for soups and
stews. They are a coarser and cheaper food than fresh
peas and beans, and about as palatable as split peas.

Lentils rank amongst the most nutritious of all vege-
tables, as they contain about 26 per cent oaseine, 35 per
cent of starch and only 14 per cent of water. Lentils are

also of the easiest culture, but the seeds are often de-

stroyed by a weevil. The seed is generally sown in drills

in March. The heaviest crops are produced on rather dry,

sandy soils. The plants need no special care between
seedtime and harvest. The seeds keep better in the
pods than after being threshed out. Some of the varie-

ties are the Puy Green, Small Winter and Small March.
The genus Lens is placed by Bentham & Hooker be-

tween the vetch and sweet pea, (Vicia and Lathyrus). In

Lens and Vicia the wings of the flower adhere to the
keel, while in Lathyrus they are free or only slightly

adherent. Lens has 2 ovules ; Vicia usually many.

LENTIL. See Lens.

LEONOTIS (Greek, lion's ear, which the flowers are

supposed to resemble)'. Labieitce. Lion's Eak. Lion's
Tail. This includes a tender shrub, with scarlet-

orange, gaping fls., cult, outdoors in S. Fla. and S.

Calif. As a bedding plant it is little grown north of

Washington, D. C, and it is far outclassed in popularity
by the Scarlet Sage, which gives an equally vivid mass
of red iu the northern autumn. The Lion's Ear differs

from the Scarlet Sage in having conspicuously hairy,

almost plush-like fls. These are 2 in. long, as many as

18 In a whorl, and 3 or i whorls open successively on

each branch. The fls. are oddly gaping, the upper lip
very long and uncut, the lower very short and 3-cut, In
the North, cuttings should be started in early spring,
the young plants transplanted to the open in May and
thereafter frequently pinched to make a symmetrical in-
stead of a straggling bush, and if the plants do not
flower before frost, they can be cut back, lifted and
brought into a cool greenhouse to flower in November
or December. A southern enthusiast says that they are
as easy to cultivate as a geranium.
Franceschi writes that the plant seldom seeds in S.

California, and must be propagated from cuttings,
which, if taken from hardened wood, do not root as
readily as many other labiates. The plants are much
improved by cutting back every year or so.

Leonotis has about a dozen species, chiefly south Afri-
can. Herbs or shrubs : Ivs. dentate, the floral ones alike
or narrower and more sessile: fls. scarlet or yellow;
calyx tubular, 10-nerved, obliquely 8-10-toothed; sta-

mens 4, didynamous.
Leonilrua, R. Br. Shrubby, 3-6 ft. high: Ivs. 2 in

long, oblong-lanceolate, obtuse, coarsely serrate, nar-
rowed at the base, slightly tomentose beneath: floral

ones like the rest; corollas more than thrice as long as
the calyx. S. Afr. B.M.478(as Phlomls Leonurus).
R.H. 1857, p. 548. Gn. 53, p. 460. 0.0.11.19:186.

W. M.

LEONTlCE (Greek, lion's foot: referring to the shape
of the leaf). SerberidAcece. Lion's Leap. About 7 spe-
cies of hardy herbaceous perennials, chiefly Asian, of
low growth and distinct appearance. Three kinds are
advertised by the Dutch bulb growers, but perhaps one
of them belongs to Bongardia. Leontice is distinguished
from the highly interesting and rare group mentioned
under Epimedium by having 6-9 sepals (which are the
showy parts), and 6 petals reduced to small nectaries.
Like Bongardia, it has 6 stamens and a bladdery cap-
sule. These plants have a turnip-shaped corm about
2 in. thick, and bear yellow fls. in early spring. Bon-
gardia has only one species, which is described in the
supplementary list of the present article.

A. Li'S, twice ternately exit.

Leontop6talum, Linn. Lfts. ovate or obovate, rarely
subcordate: panicle large, dense, leafy. Italy and the
Orient.—Root used in the Holyland against epilepsy.

AA. Lvs. digitatehj cut.

B. Baceme dense, conical.

Albert!, Regel. Stems several, stout, each giving off

2 subradical lvs. which are undeveloped at flowering
time: lvs. finally on stalks 4—5 in. long, digitately
5-parted; lfts. pale green, glaucous, elliptic; nerves
prominent and parallel beneath: scape 6-8 in. high, ro-

bust: raceme as many as 18-fld. : fls. nearly 1 in. across,
ochre-yellow, streaked reddish brown on back

;
petals

shorter than the stamens, Turkestan. B. M. 6900.
Gt. 1881:1057.

BB. JRaceme loose, oblong.

Altaica, Pall. According to Index Kewensis, this is a
synonym of Bongardia Rauwolfii, but the following
description, taken from the plant figured as L, Altaica,
in B. M. 3245, is very distinct from that figured as Bon-
gardia Uauwolfii in B.M. 6244. Lvs. not from the root,

digitately cut, only one leaf on each flower-stem, the
leaf having 3 primary divisions, each of which is peti-

oled and has 5 lfts., 2 of which are smaller than the
rest ; lfts. elliptical : inflorescence a raceme, bearing
large, more or less roundish leafy bracts: fls. mostly
erect, having 6 showy, oblong, not overlapping, entire

parts supposed to be sepals, the petals small, yellow,
erect, shorter than the anthers.

Bongardia Eauwolfii. C. A. Mey. Lvs. all from the root,

pinnate: Lfts. 3-8 pairs, or some of the lfts. in whorls of 3-4,

wedge-shaped, 3-fid. with a conspicuous triangular crimson
mark at the base of each: inflorescence a panicle, bearing mi-
mite, linear bracts: fls. drooping, having 6 showy, wedge-
shaped, crenate parts, 3 of which shoiUd possibly be considered
petals, and the other 3 inner sepals, since there are 3 small,
greenish lobes outside wliicli are like an ordinary calyx, and
should, perhaps, becalledtheoutercalyx. B.M. 6244. F.C.3:98.
B.l:50. Yf ji
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LEONTOPODIUM (Greek, lion's foot). Oompdsitw.

The Edelweiss Is perhaps the one flower most sought by
tourists in the Alps. It is an emblem of purity, and the

name means "noble white." It is a low plant, 4-12 in.

high, densely covered with a whitish wool, the attractive
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1251. Edelweiss—Leontopodium alpinum (X /it).

portion being the flat, star-like cluster of woolly floral

leaves surrounding the true fls., which are small, incon-
spicuous and yellow. The general impression seems to

be that Edelweiss cannot be cult, in America. In 1900,

however, it is being extensively advertised as a pot-

plant, and it has long been cult, in rook gardens. J. B.
Keller writes, "It can be grown to perfection in elevated
position of the rockery, in rather light soil and with
full exposure to sun. It also succeeds in an ordinary
hardy border where the plants can be kept moderately
dry in winter." Dreer advises that the seed be sown
early in spring in shallow pans of sandy soil and leaf-

mold and kept cool and moist. E. J. Canning sows seeds
of Edelweiss in 4-in. pots in the greenhouse in Feb.,
pricking off as soon as large enough to handle, and
finally transferring them to the rock garden, where they
flower well the second year; but after that they are in-

clined to die out.

To establish a colony of Edelweiss an English writer
(Gn. 52, p. 146) advises that a few stray seedlings be
firmly planted in a narrow chink of rock so placed that a
deep fissure of gritty or sandy loam may be assured for the
roots to ramble in. Plants in pots may be grown and
flowered when the collar is tightly wedged between some
pieces of stone or old mortar. The plant is best propa-
gated by seeds, as division is not always successful.
Leontopodium has about 6 widely scattered species of

perennial herbs, all tufted and woolly, with ascending or
erect stems which are unbranched except at the very top:
stem-lvs. alternate, entire: heads small, crowded into
dense cymes surrounded by a sort of leafy involucre.
Edelweiss is still catalogued as a Gnaphalium, but in
that genus the style is 2-cut, while in Leontopodium it

is uncut. Leontopodium is more nearly allied to our
common weed, the "Pearly Everlasting" {AnaphaHs
margaritacea),-wMah. lacks the dense cluster of star-
like floral leaves, but in the opinion of the writer has as
much beauty as the Edelweiss.

alpinum, Cass. (Gnaphcllium Leontopddium, Linn.).
Fig. 1261. Lvs. lanceolate, floral ones oblong: fl. -heads
7-9 in a cluster: involucral scales woolly at base, black-
ish at apex. B.M. 1958. Gn. 29, p. 529 and 52, p. 146.

LEOPARD'S BANE. Doronieum.

LEOPARD FLOWER is Belemeanda.

LjlPACHTS (Greek, rt thick scale; probably referring
to the thickened upper part of the bracts of the recep-
tacle). Coitipdsitte. This includes a fine prairie wild-
flower, JO. coluinnaris, for which, unfortunately, there
is no common name. It grows 2-3 ft. high, has ele-

gantly cut foliage, and bears fls. something like a
Brown-eyed Susan, but the disk is finally cylindrical
and more than an inch high, with 6 or 7 oval, reflexed
rays hanging from the base. In a fine specimen these
rays are 1% in. long and nearly 1 in. broad. There are

5 inches or more of naked wiry stem between foliage

and flower. Typically, the rays are yellow, but per-

haps the most attractive form is var. pidcherrima,
which has a large brown or brown-purple area toward
the base of each ray. Like the majority of our native

western fls. that are cult, in the eastern states, the

plants have reached our gardens from European culti-

vators. Meehan says it is perfectly hardy in our north-

ern borders, but the English do not regard it as entirely

safe without some winter protection. Moreover, it is

one of the easiest herbaceous perennials to raise from
seed, flowering the first year, and it is chiefly treated in

the Old World as an annual bedding plant, the seeds

being known to the trade as Obeliscaria pulcherrima.
For bedding, the seeds are sown in early spring in a

hotbed, the seedlings pricked off into boxes, hardened
off, and finally transplanted to the open, only slight

care being necessary to obtain compact bushes about

2 ft. high. Under such circumstances the plants flower

from June to September, and the season may be pro-

longed by a sowing in the open. This plant deserves

trial in our northern borders, where seed can probably

be thinly sown in the open, where the plants are to

stand, with a fair chance of autumnal bloom the same
year. The fls. last well in water and should be cut with

long stems to get the benefit of the delicately-cut foliage.

Lepachys contains 4 species of herbs, all American, 3

perennial. Lvs. alternate, pinnately divided or parted:

disks at first grayish, their corollas yellowish, becoming
tawny: chaffy bracts commonly marked with an inter-

marginal purple line or spot, containing volatile oil or

resin. Monographed in Gray's "Synoptical Flora." For
generic distinctions, see JRudheckia.

A. Hays oval, scarcely as long as the disk at its

longest.

column&ris, Torr. & Gray. Fig. 1262. Branching
from the base, 1-2 ft. high in the wild, often 3 ft. in

cult.: stem-lvs. with 5-9 divisions, which are oblong to

I AllA

I

1262. Lepachys columnaris (X 1-5).

linear in outline and sometimes 2-3-cle£t: fls. solitary,

terminating the branches; rays yellow; style-tips short,

obtuse. Prairies. B.M. 1601. Mn. 1:65. G.W.F.A. 8.

Var. pulcherrima, Torr. & Gray {Obeliscdria pul-
cherrima, DC), differs only in having the rays partly
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or wholly brown-purple. The plants in the trade are

mostly margined with yellower have about half of each

color. Gn. .51:1104. R.H. 1854:421. Var. totua-pur-

pilreus, Hort. D.M.Andrews, is "a variety with dark
orange-brown rays, almost black."

AA. Rays oblong -lanceolate, very much longer than the

disk.

pinnS,ta, Torr. & Gray. Slender, 3-5 ft. high: Ivs.

with 3-7 Ifts., which are lanceolate, sparsely serrate,

sometimes lobed, the uppermost run together: rays yel-

low, often 2 in. or more long. Western N. Y. to la.,

south to La. B.M. 2310. j. H. Cowen.

LEPIDIUM (from Greek for little scale ; alluding to

the small flat pods). Gruciferce. Cress. Peppekqbass.
Perhaps 100 species of small herbs (sometimes under-
shrubs) in many parts of the world, with very small
white fls. There are about 20 native species, mostly
western, and several introduced weedy species. The fo-

liage and pods have an aromatic-peppery flavor. The
foliage of some species is used as salad, and the pods
are sometimes fed to tame birds (whence the name
"Canary grass"). There are no species of much orna-
mental value.

sativum, Linn. Garden Cress. Annual, 1-2 ft., glau-
cous when in flower and fruit, glabrous : fls. small and
inconspicuoiis, in an elongating raceme : pods neai'ly

circular, bifid at the apex, winged: Ivs. exceedingly va-
rious, but usually the radical ones pinnately divided and
subdivided, the central cauline ones 2-3-cleft nearly to

the base and the segments entire or toothed, the upper-
most simple and entire. W. Asia, but widely dissemi-
nated as a cult, plant, and sparingly run wild in the
northern part of the U. S. and Canada. — Under cultiva-

tion the foliage varies immensely. The curled sorts

have Ivs. as finely cut as curled parsley. On Australian
Cress, which is a golden-lvd. form, there are sometimes
on the same plant broad-spatulate, ragged-edged Ivs.,

cut Ivs., and simple linear Ivs. For culture, see Cress.

Other Lepidiums are sometimes eaten, but are not in the trade
and are of little importance. One of these is the common L.
Virginicicm, Linn., wild in the U. S., and known as Pepper-grass.
Others are the Chilean L. Chilense, Kunze, and the Oceanic L.
piscidium, Porst. f. L_ U_ g_

LEPTACTlNA {Gveek. graceful rays; referring to the
star-like aspectof the flower). A\sowi'ittenIjeptaetinia.
Mubiacem This includes a shrub from western tropical

Africa which should rank among the finest tall hothouse
shrubs in cultivation that have large white flowers.

The fls. have a slender tube, 4 in. long, and 5 narrow
spreading lobes, each 5>2 in. long and recurved for one-
third of their length. As many as 4 fls. are borne at the
top of each branch, in the axils of the highest pair of
Ivs. The plant might be compared to a giant-flowered,
loose-clustered Ixora. It is not yet advertised in

America, but seems worthy of a trial in some of our best
conservatories.
The genus contains 6 species, all tropical African

shrubs, important generic characters being the large
calyx lobes, very long corolla tube, 5 included stamens,
style branches free or connate, large, lax stipules, and
clustered inflorescence.

Mannii, Hook. Branching shrub, 6 ft. high: Ivs. 5%
in. long, 23^ in. wide and larger in proportion, oval,
wavy-margined, obtuse, with globose green bodies be-
tween the insertions of the Ivs., which are stipules:
calyx tube 3 lines long, lobes 1 in. or more long, leafy;
corolla silky within, lobes lanceolate; stamens 5, in-

cluded: stjie hairy above, 2-branched. B.M. 7367.

LEPTOSiPHON. Now referred to Gilia.

LEPTOSPfiKMTTM (Greek, slender seed). Myrtdcea.
This genus includes some Australian shrubs, which are
cult, outdoors in S. Calif., and under glass in the North
only by a few persons who are expert in the culture of
heaths and other hardwood Cape and Australian plamts.
They have great numbers of small white, yellowish or
pinkish fls. about ^ in. across, with 5 petals, which are
roundish and clawed. Franceschi reports that they

stand drought well in California. The genus has about
20 species, chiefly Australian, and has not been mono-
graphed since 18GG, in vol. 3 of Flora Australiensis.
Shrubs or small trees: Ivs. small, rigid, entire, alter-

nate, nerveless or 1-3-nerved: fls. white, sessile, soli-

tary or 2-3 at the ends of short branchlets or in the axils

of the Ivs.: fls. usually white; stamens numerous. The
young shoots are often silky.

Leptospernuim hullatum (see L. scoparium below) is

an exceptionally good pot-plant for those who can grow
heaths. It is better than L. Icevigatu^n. Cuttings taken
from well-ripened wood in the fall or from young growth
in summer root freely under the treatment given Erica.
For a potting, use two parts leaf-mold and one of sand.
Plunge the pots outside during the summer in the full

sunlight. The plants make a straggling growth, unless
trimmed into shape. By fall they will be covered with
buds, but it is impossible to force them into bloom for
Christmas. Keep the plants in a cool house with Ericas
or Azaleas until the latter part of February or March,
and then give them a little more heat, say 55° to 00°.

The plants will soon be a mass of white flowers, i. bul-
latum does not grow rapidly, but, like Epacris, as it

grows older it makes fine specimens. It has tough foli-

age, stands much hard usage, and when in bloom attracts

plant-buyers. It deserves greater popularity.

A. Ovary usually 10-celled.

laevigatum, F. Muell. Tall shrub, attaining 20-30 ft.,

glabrous and somewhat glaucous: ivs. varying from
obovate oblong to oblong-cuneate or narrow-oblong, ob-
tuse, mostly 6-9 lines long, but sometimes 12 or more,
3-nerved : calyx glabrous : capsule slightly protruding
above the calyx tube. B.M. 1304 (as J^afiricia Icevigata),

G.C. II. 25:816; 111.9:45.

AA. Ovary usually 5-celled.

B. Calyx tube glabrous.

c. Ia>s. flat or with recurved margins, obtuse or scarcely
pointed {except in the large variety).

ilav63cen3. Smith. Lvs. varying from narrow-oblong
or linear-lanceolate to broadly oblong or even obovate,
usually less than 6 lines long, attaining 9 lines in the
largest forms. Var. commtine, Benth and Muell. Lvs.
narrow, 6-9 lines long: fls. middle-sized. B. M. 2095.

Var. ohovS.tum, F. Muell. Lvs. broadly obovate to obo-
vate-oblong, under 6 lines long. Cult, in Europe under
glass. Var. grandifldrum, Benth. & Muell. Lvs. rather
larger: fls. larger than in any other variety. L.B.C.
6:514.

CC. lAts. flat or concave, sharp-pointed, narrow
or small.

scopElrium, Forst. Attaining 10-12 ft. : lvs. ovate to
linear-lanceolate or linear, mostly under 6 lines long.
Otherwise, almost exactly as in flavescens. B.M. 3419.

L. juniperinum, a narrow-leaved form, is considered
synonymous by the botanists, but is kept distinct in the
trade, as also is L. bullcltum, Hort., which is perhaps
the only Leptospermum cult, in the North. J.H. III.

30:435. L. scoparium, var. grandiiI6rum, Hort., Gn. 51:-

1120, is one of the most desirable forms. It is said to

be of relatively easy culture, with compact habit, the
branches spreading in all directions.— Excellent plants

for the amateur, but very slow-growing.

BB. Calyx tube more or less densely clothed iHth
silky or woolly hairs.

lanigerum, Smith. Lvs. varying from obovate-oblong
to elliptic or narrow-oblong, normally 6 lines long. A
form Avith lvs. narrower, 6-12 lines long, and large fls.,

is pictured in B. M. 1810. L.B.C. 8:701. I. H. 32:570.

G.C. II. 12:427. Gn. 19:266, and 27, p. 145. -Extremely
variable. Long cult, abroad, but not adv. in America.

H. D. Darlington and W. M.

LEPTOSYNE (Greek, slenderness). Compdsitce.
This includes some yellow-fld. composites, with much-
divided foliage like Cosmos. They are 7 species of
herbs and subshrubs, all from California except L.Ari-
zonica. They are the representatives of Coreopsis on
the western side of the continent, but have mostly pis-

tillate rays and always a ring on the tube of the disk-
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fls. In the North these plants are mostly treated as

half-hardy annuals. None of thera has anything like the

popularity of either Cosmos or CalHopsis elegans. The
commonest species is 1/. maHtlma, but L. StiUmani
promises to outrank it, though it is not yet advertised in

America, i. StiUmani is said to bear fls. lii in. across,

for 5 or 6 weeks. Its seed germinates quickly and can
be sown outdoors. Sandj' soil and a sunny position is

advised. It is said tobloom infour to five weeks after sow-
ing. L. maritima should be started indoors,transplanted
in May, and can be brought into flower by July. Two dis-

tinct plants are passing in the trade as 1/. maritima^
one of which is L. calliopsidea, and is considered an in-

ferior plant by some. The seeds of the two plants are

easily distinguished. Genus monographed 1886, in

Gray's "Synoptical Flora."

A. Jiays ohovate.

B. Seeds having long, soft, villous hairs.

calliopsidea. Gray (Agarisfa calliopsidea, DC. Co-
7'e6psis calliopsidea, Bol.). This is the plant figured in

R.H. 1873:330. erroneously as Zi. maritima. Annual.
1-2 ft. high: fls. 3 in. across; rays fewer, shorter and
broader than in L. maritima, 1^ in. long, %-l in. wide.

BB. Seeds having sho)-t, rigid iristles.

Dotiglasii, DC. Annual, 9-12 in. high: Ivs. 1-3-times
parted: ring of the disk-fls. distinctly bearded. Int. by
Orcutt, 1891.

BBB. Seeds not hairy.

Stillmanni, Gray. Stouter than i. jPoiijr/osu: ring of

the disk-fls. beardless. Gn. 52, p. 461. G.C. III. 22:333.

R.B. 23, p. 275. Gt. 46, p. 612. S.H. 2:44. Int. 1898, by
Senary.

AA. Hays oblong.

E. Stems low, from a thick base.

maritima. Gray. Perennial: Ivs. 2-pinnate: fls. 3K in.

across, borne at the ends of branches on peduncles 9-12

in. long; rays 16-20, 1% in. long; disk 1 in. across:

seeds not hairy. B.M. 6241. Gn. 49:1061. Not R.H.
1873:330, which is really i. calliopsidea. — 'M.sk.es a good
bog plant.

BB. Stems 2-Sft. high, 1-5 in. thick.

gigantSa, Kellogg. Differs in being leafy at the top
only, the others being leafy at the base: Ivs. 2-3-piu-

nate: fls. smaller than in i. maritima, borne on short
corymbose peduncles ; disk % in. across : seeds not
hairy. Cult, in S. Calif. Gt. 44, p. 592. — Franoeschisays
the fls. are sweet-scented. W.M.

LEPTOT.ffiNIA dissScta and multifida were adver-
tised in 1881 by Edward Gillett, of Southwick, Mass.,
for Californian collectors, but it is doubtful if any plants
of these species are cult, in gardens. They are pre-

sumably inferior in height and hardiness to Ferula.
For descriptions, see Coulter and Rose's Revision of
North American Umbelliferae, 1888.

LEPTOTES. See Tetramicra.

LESPEDfiZA (D. Lespedez was a Spanish governor
of Florida, who aided the botanist Michaux). Legumi-
nbsce. Bush Clover. Between 30 and 40 perennial
herbs and shrubs in N. Amer., Asia and Australia, with
small (often inconspicuous), pea-shaped fls. in racemes
or heads: Ivs. pinnately 3-foliolate or rarely 1-foliolate,

the Ifts. entire and wanting stipels: calyx lobes nearly
equal, sometimes subulate; anthers usually 9 and 1 : pod
short and 1-seeded (and in this differing from Desnio-
dium, which has jointed pods). In some of the Lespe-
dezas there are two kinds of fls., — petal-bearing and
mostly sterile, apetalous and mostly fertile. There are
a number of native Lespedezas, some of which are of-

fered by dealers in native plants, but they are not very
showy and are most in place in native borders and in
amateur collections. Two or three of the oriental species
are now becoming popular. L. striata is the Japan Clo-
ver of the South, and is a valuable forage and green-ma-
nure plant. L, bicolor is a low shrub, with small violet-

purple fls., h.ardy in New England, but little known in
cult. The most important ornamental members of the

genus thus far introduced are L. Sieboldi and Jj. Ja-
ponica, which are hardy herbs sending up many strong,
wiry shoots each year, and blooming profusely in Sep-
tember and October. Their late bloom is very desirable.

All Lespedezas are of the easiest culture wherever
hardy. Usually increased by division of the clumps.
L. Sieboldi is readily propagated by greenwood cut-

tings under glass. Monogr. by Maximowicz in Act.
Hort. Petrop. ii. (1873).

A. Occidental or native Lespedezas: of upright or erect

habit, not showy: stipules and floiver-bracts mi-
nute, subiilate.

These species are not in general commerce, but are

offered by dealers in native plants. They thrive in light,

dry soils. Because of the grayish or brownish color of

the foliage, tbey are sometimes useful in landscape-
gardening work. Hardy, and of easiest culture. Per-

ennial.

B. Fls. whitish or yellowish, all complete.

hlrta, Ell. Erect, 2-4 ft. tall, silky-pubescent: petioles

shorter than the Ivs.: Ifts. nearly orbicular: fls. in ob-

long or cylindrical heads which are on peduncles which
usually exceed the Ivs. Dry soils. New England to Fla.

and W. Mn. 6:181.

capitata, Michx. Much like the last, but Ifts. narrow-
oblong or oval, and the fl. -heads dense and short-pe-

duncled. Range of the above.

BB. Fls. purple or violet, or some of

litem apetalous.

c. Peduncles slender.

violicea, Pers. Two to 3 ft., only
slightly pubescent: Ifts. oval or ellip-

tic: fls. small, in a loose cluster which
is on a stalk usually longer than the
Ivs. Range of above.

Niittallii, Darl. Two to 3 ft., hairy-

pubescent: Ifts. oval, oblong or nearly
orbicular : fl. -clus-

ters dense or even
capitate, the stalk
mostly exceeding
the Ivs. Range of
above.

OC. Peduncles nearly
or quite wanting.

Stiivei,Nutt. Most-
ly unbranehed, 2-A
ft., velvety-pubescent: pe-
tioles very short : Ifts. ob-
long to nearly orbicular: fls.

in nearly sessile, axillary
clusters or heads. New
York, south and west.

frutSscens, Bi-itt. (L.
Stiivei, var. intermedia,
Wats.). Less pubescent or
almost glabrous : petioles
mostly longer : Ifts. oval to
elliptic : clusters very short-
stalked. New Eng., south
and west.

AA. Oriental Lespedeza,
grourn for forage in the
South: of trailing habit:
stipules and fl. -bracts
conspicuous.

striata. Hook. & Am.
Japan Cloyek. Hoopkoop.
Annual, somewhat pubes-
cent, decumbent or erect,
slender: Ivs. small and very
numerous, the Ifts. oblong or obovate, and the petioles

very short: fls. small, pink or purple, in axillary clus-

ters. China and Japan.— Said to have been introduced
accidentally into S. Car. in 1849, but probably in the
country much before that time. It is now extensively
naturalized south of the Ohio river, growing on nearly
all kinds of land. On light lands it makes dense mats,

1263. Lespedeza bicolor.
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but on heavy lands grows 18-24 in. high. It is a good
pasture-and hay-plant, and is useful for plowing under
as a green manure. It thrives on land which is indiffer-

ently prepared. For hay, seed is sown early in spring,

at the rate of X bushel per acre. It often yields 2 tons
of hay to the acre. For pasturage in the South, it is

sometimes sown with oats in the fall.

AAA. Oriental Lespedezas, groivn as ornamental plants
for the fls.: erect: stipules and fl. -bracts

small: perennials.

bicolor, Turcz. Fig. 1263. Shrub, with slender
branches, becoming 6-10 ft. tall, slender and graceful,
glabrous: Ivs. on thin wiry stalks, mostly longer than
the glabrous blades ; Ifts. oval to round-obovate, rounded
at the apex, the terminal one 1-2 in. long: fls. small,
purple, in simple or compound racemes, which surpass
the Ivs.: pod J4 in. long, somewhat pubescent. Japan.
—Hardy as far north as Boston, blooming in July and
seeding freely. A good slender shrub for adding va-
riety to the border. A white-fld. variety is advertised.

Sieholdi, Miq. {Desmddium pendulifldrtim, Oudem.
L.racembsa, Dipp. L. fej-mdsa, Koehne). B^ig. 1264.

Herb, throwing up strong, wiry shoots each year from
the crown: stems angled, reddish or brown, hairy (at

least above): Ivs. dull above and light-colored and hairy
beneath, the petiole usually
somewhat shorter than the
blade ; Ifts. elliptic-oblong-
pointed : fls. twice larger than
in the last ( nearly 3^ in. long

)

,

rose-purple, drooping in very
niimerous long racemes,which
at the top of the plant are
panieled: pod nearly or quite

yi in. long, pubescent. Japan.
G. P. 5:115. Gng. 1:23. R.H.
1873:210. J.H. 111.30: 15. G.
C. II. 20:719. P.S. 18:1888.
B.M. 6602 and Mn. 7, p. 69 (as
L. ?)icoZor).— Blooms in Sep-
tember, and hardy in central
New England. A very desira-
ble late-blooming plant, mak-
ing a large specimen with age.
Does not often seed in the
North.

Jap6nica (Desmddium Ja-
pdnicmn, Hort., not Miq.).
Very like the last, but blooms
a week or two later, has very
numerous pure white fls.,

much lighter colored herbage,
usually nearly glabrous Ivs.

and stems, the Ifts. broader
and less pointed.—Hardy as

the last, and seems to seed more freely in the North.
Perhaps a botanical variety of L, Sieboldi, but distinct

for horticultural purposes.

Other Japanese and Chinese Lespedezas may be eypected to
appear in the trade. See Franchet. R.H. 1890, pp. 225-227, for an
account of W. China ornamental species, with picture of L,
Delavayi. L, JJ, g.

LETTSdMIA is a genus of the Convolvulus family.
About 26 species of tropical oriental climbers. An un-
known species was advertised from S. Florida in 1889
and is still procurable. Reasoner and others think well
of it.

LETTUCE (see Lactuca) is the most popular of salad
vegetables. Plate XVIII. It is a quick-growing annual,
delighting in cool atmosphere and open, loose soil. As
an outdoor crop, it thrives best in spring. Special care
is needed to grow it in the hot summers of America, al-

though heat-resisting varieties have been developed. Of
late years, the forcing of Lettuce under glass has come to

be a large industry. The most serious trouble in forcing
Lettuce is the rot, due to a species of botrytis. The
leaves become soft and fall, leaving only the core of the

plant erect (Fig. 1265). This trouble may be prevented
by growing in loose soil, by keeping the surface of the

soil and of the plant as dry as possible, and by avoiding
a too warm and too moist atmosphere. Sub-irrigation
(see Irrigation} is to be advised for Lettuce forcing.
Of varieties, there are two general types,— the cabbage
or heading sorts (Fig. 1266;, and the loose sorts (Fig.

1264. Lespedeza Sieboldi.

(XM.)

1265 Lettuce plant collapsed with the rot.

1267). The latter are more used because more easily-
grown, but the former are considered to be the finer.
In 1885, GofE reduced the kinds of Lettuce to 87 va-

rieties (4tb Bep. N. Y. Exp. Sta. ), throwing them into
three general groups : ( 1 ) leaves roundish or but slightly
oblong, spreading rather than upright; (2) leaves ob-
long, tending to grow upright

; (3) leaves pinnately
lobed. These categories were divided into subtribes on
minor leaf-characters. In 1889 (Annals Hort. ) 119 names
of Lettuces were catalogued by North American seeds-
men. Lettuce has been in cultivation for over 2,000
years.

L. H. B.

Lettuce Out-of-Doors.—While Lettuce seems never
more enjoyable than when it comes from the greenhouse
during the colder parts of the year, yet it is acceptable
for salad purposes and is in good demand the entire
year. In open ground, at the North, we may have it in
all its perfection from June until snow flies again in the
fall. Usually it is much less of a knack, however, to
have it in the earlier part of the season and up to
August, than in the torrid weather of August and early
fall. For early market we start the plants in the green-
house during February, and prick them out in flats or
sunken thumb-pots filled with rich, fibrous loam, and
after thoroughly hardening them by exposure for a week
or more in a coldframe, we take the plants up, with a
chunk of soil, and plant them out in very rich, well-
prepared loam outdoors, just as soon as the weather
will permit. Tennisball and its various strains and
selections, Boston Market, etc., are good for this pur-
pose. The rows may be made a foot apart, and the
plants set 6 or 8 inches apart in the rows. We want neat
solid heads, even if not as large or heavy as some of the
heads we can easily produce later on from summer
varieties, and we wish to get them as early In the season
as possible in order to be able to put them on the mar-
ket when prices are still high. Light applications of
nitrate of soda, either broadcast over the patch at the
time of setting the plants, or along the rows very soon
after, seldom fail to assist in hastening early growth
and to increase the size of the heads. This is a "trick of

1266. Heading Lettuce.

the trade " well woi'th practicing. The free use of the
wheel-hoe keeps the soil loose and the crop free from
weeds, and also hastens it to early market condition.

At the time of setting the first plants in open ground,
we also sow a patch with the garden drill, using seed
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sparingly and covering it lightly, say one-half inch
deep, although in good soil the seed will come up read-
ily even it' placed an inch or so below the level of the

surface. The varieties catalogued by seedsmen as suit-

able for summer culture are almost endless, and most
of them are good enough. Among the standard sorts

we have the Hanson, Deacon, Simpson, Salamander,
Stubborn Seeder, several Butter Lettuces, etc. Because
of our hot, dry seasons, the Cos Lettuces are less popu-
lar in this country than in Europe. The heads should
hi tied up and blanched, for the best results. The
plants of drill-sown Lettuces should be thinned early.

For home use we leave them at first only a few inches
apart, so that they have just room enough to form little

heads. Every other plant may then be taken out and
nsed for the home table. These little heads are delicious.

The remaining heads are left to attain full size and are

then used for the table or for market. If grown for

market only, the plants are thinned to stand not less

than 5 or 6 inches apart from the start. In due time
every other plant can be taken up for market, while the
ones remaining have a chance to grow to largest size

afterward. From early spring until along in August we
sow a few rows of these summer Lettuces every two
weeks or so, and thus try to provide a continuous sup-
ply of good heads. The demand may drop off for a few
days, or even weeks, but it is sure to revive. If we can

1267. Curling, or Grand Rapids Lettuce.

manage to have good Lettuce late in the fall it will sel-

dom go begging for customers.
Sometimes we may wish to raise seed of a sort that

suits our purposes. All we have to do is to leave some
of the plants in the rows, until the larger part of the
seeds on a plant have matured. The plant is then cut
off near the ground and exposed on a sheet to sun and
air to dry. The seeds arc then to be thrashed out and
cleaned. T. Gbeinek.
Lettuce for the Village Garden and City Yard.—

The value of Lettuce for the table depends largely upon
its being fresh. A very small area may be made to

produce an abundant supply for an ordinary-sized family.
The plant is quite healthy and hardy, when young endur-
ing a considerable frost without injury. It has few in-

sect enemies and the requisites for its successful culture
are few and easily understood. On this account it can
be grown with greater satisfaction and profit on a village
lot, or even in a city backyard, than can most of our gar-
den vegetables. To produce it of the best quality under
these conditions, as early in the spring as the groimd is

at all dry and the grass begins to start, a bit of ground
should be well dressed with fine manure, puttingon from
one-half a bushel to one bushel to the square yard, and
then well spading up, working in the manure and mak-
ing the bed as fine and smooth as possible. Make a
mark about one inch deep, drop in the seed at the

rate of from 25 to 50 seeds to the foot, and cover with
from one-fourth to one-half an inch of fine soil pressed
down with the hoe or hand. From two feet to two yards
of such row for each member of the family should fur-
nish an abundance for the time that the product of a
single planting is usable, and if more than one row is

planted they should be about two feet apart. In from 15
to 20 days the young plants should be thinned out leav-
ing 8 to 10 to the foot, and at the same time a second row,
to give a succession, should be planted. About 20 days
later the first row should be re-thinned, leaving plants
from (i to 12 inches apart according to the size of the
variety, and a third row planted. A fourth planting may
be made, but Lettuce planted as late as the time of the
ripening of strawberries is not likely to do very well un-
less protected from the sun and heat. A supply of fine

fall Lettuce may be secured if, in August or early Sep-
tember, we re-manure and spade the ground which was
occupied by the first crop, and make a trench some 6 or
8 inches deep and fill this with water. When this has
soaked away, refill, and repeat this from one to six
times, according to the dryness, of the soil. Fill this
trench with fine, moist, not ivet soil, in which make a
mark and sow the seed as in the spring. Cover the row
with a foot-wide board, and about three days later put
some bricks under so as to hold the board about two
inches above the soil. As soon as the plants are well up
turn the bricks so as to hold the board about four inches
up, and take it off altogether about five o'clock in the
afternoon, leaving it off until eight or nine in the morn-
ing. On cloudy days give more exposure, as the plants
develop until the shade is entirely dispensed with.
Some of the finest Lettuce the writer has ever seen was
grown in a city yard by this method, w. W. Tracy.
Lettuce Forcing. — This vegetable is one of the prin-

cipal money crops of the market-gardener in winter. It

is grown in hotbeds and hothouses. The old way is to

raise it in hotbeds, but since the experiments of grow-
ing in houses have been so successful it is grown mostly
in them.
For the first early crop to be grown in beds or houses,

the seed is sown in the seedhouse about August 20, in

the latitude of Boston. By this means, the Lettuce will

be brought into market the latter part of October or the
first of November, after the frost has spoiled the out-
door crop ; and thus it often brings very good prices.

The sowing is made in a bed in the house prepared for
the purpose with sterilized soil, so that there will be no
fear of a rusty root or mildew on the plants. The soil

should be 10 inches deep, well moistened and beat up
very fine, with no manure or fertilizer. For every ounce
of seed, prepare a space G feet squai-e, raking off the bed
as smooth as possible. Sow the seed and then sprinkle
the bed with water. Then sift on one-fourth of an inch
of either sterilized or clean subsoil, preferably the lat-

ter. In about four days the plantlets will appear. Three
weeks from sowing, the plants will be ready for trans-
planting. This should be done at the proper time, that
is, before the plants become too large. Prepare the soil

the same as for the seed-bed. If 3 inches of the steri-

lized soil, or some new soil that no Lettuce has been
grown in, can be had, it will be sufficient. Transplant
the Lettuce 4 inches apart in sufficient quantity to set
out the prepared space. In three or four weeks these
plants will be large enough to again transplant into the
bed or house intended for them. Sterilizing is done in a
box 5x4 feet and 3 feet deep, with several punctured
steam pipes in the bottom. The soil should heated to
200°.

In preparing the bed for the last transplanting, the
soil should be well wet before working and then let

stand until the water has all drained off, which will be
in about twenty-four hours. Now put in stable manure,
worked fine with the first heat out of it, which is secured
by piling and overhauling twice a week for two or three
weeks before using. Apply this prepared manure about
3 inches deep and dig into the soil to a depth of 12 to

15 inches. Rake off and mark with the marker 8 inches
apart. If the soil is new no sterilization is needed, but
if old would prefer about 2 inches of the top sterilized.

This is done to prevent the mildew and disease that
often comes from old, worn-out soil.

If the bed is properly prepared it will need no water-



906 LETTUCE LEUC^NA

ing. If the plants are lai'ge, they may need to be sprinkled
immediately after setting the last time. No more water
is required xintil they begin to mature. Many think that
the crop requires constant watering, but that i.s wrong,
because the roots will not go down if the top is kept
constantly wet, and a better crop will be obtained if not
watered until it begins to mature or to head.
The kind of Lettuce intended in the above remarks

is the head variety, called in many sections the Boston
Lettuce. This crop should be ready to begin to pull in
six or seven weeks from time of last transplanting.
According to the previous statements, it has taken thir-

teen weeks from seed to produce a crop. This is start-

ing in September or October. Earlier than this the time
will be one or two weeks less. It is customary to pull
over the bed once and take out the best ones, and then
give the remainder a good wetting. In about one week
those left will be fit to pull clean. After the first trans-
planting to 4 inches, it is the purest way to smoke the
house three nights in succession, once the second week
and once the third week. This is done to keep the plants
free from disease or from the green-fly or louse. If it is

desired to follow with a second crop of Lettuce on the same
bed, the plants must be ready for the second crop when
the first is taken off, and thus lose no time of the house.

In hotbeds much the same course is pursued as in the
house ; sometimes one will succeed better than the other.

For midwinter the houses are the better, and for late

spring the beds.
The best way of heating the beds is by the use of hot

stable manure placed in the bottom of the bed, and
about 8 inches of loam on top. Ten inches of manure,
hot, will hold for two crops of Lettuce. The first crop
will need a little special fertilizer. The second crop
will require about 3 inches of stable manure prepared as
for the houses. The beds are prepared in the fall and
covered with coarse manure or hay until wanted. The
beds, after setting, are covered with straw mats or shut-
ters at night when the temperature is below freezing,
and ventilated by day when it is above 60°.

The heat is supplied to the houses by steam and the tem-
perature controlled by ventilation. The proper temper-
ature for the growing crop is 40° at night and 70° by day.
For continuous crops through the season, sow every

week enough seed to give the plants reqviired. One
ounce should produce 5,000 plants. This sowing is con-

tinued until February 1, which is the time to sowthe seed
for the crop to be set out in the field. These plants are
grown in hotbeds and hardened off before they are set

out ; that is, they are transplanted from seed-bed to i
inches apart in hotbeds, and are then taken up and
transplanted to the field. This is a very different variety
of Lettuce. It will not head in the houses, while the
variety grown in the houses will not grow in the field.

A great improvement has been made in the varieties

of liCttuce. The variety grown twenty years ago called

White Seed Tennisball was a very fine Lettuce and
would pack 6 dozen to the barrel-box or 10 dozen to the
barrel, but the improved variety of to-day will fill 3

dozen to the barrel-box and 5 to 6 dozen to the barrel.

The new variety is called the New Hothouse Lettuce,
and will grow in beds just as well as in the house.

Experiments made with the electric light have been
very successful. It not only hastens the time of grow-
ing, but also improves the size and quality of the head.
The writer estimates that the light increases the size

and quality 10 per cent and hastens the time of growth
15 per cent. This is by the use of arc lights over the
houses by night. This could not be practiced on hot-

beds, because they are covered by night. Between the
first of November and the first of March the days are
very short and the nights very long, so that the electric

light increases the length of the day, and when applied
it has the same effect as the longer "days of spring have
upon the growth of crops.
The Lettuce, when prepared for market, is pulled,

then washed, and for the Boston market is put in boxes
of 3 dozen each and sold at wholesale by the box. The
smaller heads are packed 4 dozen in each box and are
usually sold per box for about one-half the 3-dozen size.

When packing for other markets, as New York, Phila-
delphia. Washington or Chicago, it is packed in cases
that will hold a barrel. These cases have a partition in

the center, so that the Lettuce when packed will not
all fall to one end should the cases be roughly handled.
The expense of sending a case from Boston to New
York is 25 cts., to Philadelphia 50 cts., and to Chicago
75 cts.

The crop from the South has affected our sales very
much in the midwinter, but the climate seems to have
changed in that locality so that it is in our favor, for of
late years they have cold weather there two or three
times each season, thus giving us the market. Our
Lettuce is far superior to theirs and of a different
variety. They have named theirs the Big Boston. It

will be seen that the name of Boston is very popular in
the Lettuce market. This inferior Lettuce coming from
the South is packed in baskets.
There is a disease of Lettuce called by some a "burn,"

but this is a misnomer. It is a disease coming more
from a diseased root or a cold soil, because it develops
most when there is but very little sun, and least when
there is most sun; and if the plant is examined there
will be found a diseased root. Here the benefit of the
new or sterilized soil is very apparent. The use of steril-

ized soil is of much more benefit than the electric light,

because if the plant is diseased no light will cure it and
no crop can be successful with diseased plants. Prepar-
ing the soil by wetting thoroughly before transplanting
is one of the great secrets in successful growing of Let-
tuce, and heating the water to a high temperature is also
very beneficial. It lessens disease.
The price at wiiich Lettuce can be grown at a profit

is a question very difficult to answer, but by the figures
made by some of the members of the Boston Market-
Gardeners' Association it was decided that for mid-
winter crop the Lettuce must be sold at 50 cts. per dozen
to return any profit to the grower. yf_ ^_ Eawson.

LEUCADfiNDKON (Greek, white tree). ProteAcem.
This genus includes the celebrated Silver Tree of the
Cape of Good Hope (see Fig. 1268), which has a striking
and unique habit. Its Ivs.

are densely covered with
white silky hairs. This
tree grows wild only on
Table Mountain. In the
first quarter of the cen-
tury it was considered of
great importance for fire-

wood. It is said to grow
poorly awa}^ from the
Cape, except in S. Calif.,

where it generally does
well outdoors. It is also
rarely cult, in the East in
tubs, being protected in a
cool greenhouse during
W'inter and placed on the
lawn in summer. The Sil-

ver Tree attains 30 ft. at
the Cape. The trees are
practically male and fe-

male, the fis. being di-

cecious by abortion.
The female tree is cult.,

being prop, by seeds im-
ported from the Cape. The
young seedlings are very
difficult to raise. There is no monograph of this genus
since Meisner's in DC. Prod. Vol. 14, 1856, but the genus
will be reviewed in a forthcoming volume of Flora
Capensis.

argfinteum, R.Br. Fig. 1268. Branches densely leafy:
Ivs. sessile, 3-6 in. long, 3^-1 in. wide, callous and black-
ish at the apex, lanceolate, acute, silvery white and silky:

involucres spreading, longer than the globular head of

fls. : nut ventricose, turgid, wingless, the whole style and
calyx persisting with it, obovate. B.R. 12:979. V. 5:282,

283.

LEUC31NA (probably from CTreek, levkos, white; re-

ferring to the fls.). Legtiniinbsce , This includes a tree

known in S. Fla. as the White Popinac, a rapid grower,
with acacia-like foliage and whitish fls. It is also cult,

in S. Calif. The genus has about 9 species, found iu

1268 Silver tree Leucaden-

dron argenteum.
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Mexico, Guatemala, Peru, and Pacific islands, but L.
glaiica is found iu the tropics of both worlds. It grows
wild in the West Indies and in western Texas. The trees

and shrubs of this genus have the habit of Acacia, but
belong to the Mimosa tribe, which is characterized by
stamens 10 or less. Generic characters are: calyx 5-den-
tate : stamens 10, not glandular: pod broadly linear,

stalked, fiat-compressed, chartaceous, 2-valved : seeds
compressed. Acacia trichodes is £. trichocles, Benth.,
but it is not in the trade.

glaiica, Benth. (AcAcia frondbsa, Willd. A. glaiica,

Moench). Spineless: branches and petioles powdery:
pinnEB i-8-paired; Ifts. 10-20-paired, oblong linear, glau-

cous below: pod 5-0 in. long.

LEUCHTENBfiKGIA (after Prince Leuchtenberg).
Cacthcete. Agave Cactus. Stems in age forming a trunk
2 in. or more in diam., by the shedding of the lower tuber-

cles: tubercles triangular-acuminate, spreading, 2-4 in.

\

1269. Leuchtenbergia principis (X %).

(Adapted from Botanical Magazine.)

long, yi-% in. wide, with twisted papery spines : fls. fun-
nelform, widely expanded, borne near the apex of young
tubercles : fr. gray, ovate-elliptical, 1 in. long, covered
with scales and crowned by the persistent flower: seeds
dark brown, minutely tuberculate. Only 1 species,

closely related to Echinocactus,butof remarkably differ-

ent form. The plant is readily grown in the manner of

Echinocactus and Mamillaria.

principis, Hook. & Pisch. Pig. 1269. Radial spines
6-8, the central one usually solitary, longer, sometimes
Sin. long: fls. yellow. B.M. 4.393. A. G. 11:464.

Katharine Brandegee.
LETJCOCRiNUM (Greek, w7(i*c !i7(/). Lilihceai. Sand

Lily of Colorado. A hardy bulbous plant growing a few
inches high, with narrow foliage and clusters of pure
white, fragrant fls. borne just above the ground in early
spring. The fls. are funnel-shaped, having a slender
tube 2—t in. long, the greater portion of which is below
the surface of the soil, and 6 lobes, each Va-VA in. long.
They are borne in clusters of 4-many fls., and maintain a
succession for several weeks. They should be desirable

for edging walks and bulb beds. They have a deep-seated
rhizome and fleshy roots. The bulbs are procurable
from Colorado and California, either as collected or nur-
sery-grown stock. The genus has only one species. It

belongs to an anomalous group, characterized by almost
total lack of stem and fls. solitary or clustered among
the radical Ivs. Prom the other members of this group
it is distinguished by the Ivs. not 2-ranked, and an in-

definite number of ovules in each locule. Perianth seg-
ments narrowly lanceolate, persistent: stamens 6: style
persistent, slightly 3-lobed.

montanum, Nutt. Sand Lily of Colorado. Lvs.8-12or
more, flat, rather thick, 4-8 in. long, 1-3 lines wide:
pedicels K-IK in. long. j, h. Cowen.

LEUCdJTJM (name explained below). Also written
Leucoium. Amari/IIid&cece. Snowflake. The Snow-
flakes are hardy bulbous plants growing a foot or less

high and bearing dainty, nodding, 6-parted fls., which
are white, tipped with green, yellow, or a tinge of red.

They are less popular than Snowdrops (Galanthus), to

which they are closely related, and have larger fls., with
all the segments of equal size. There are 8 species, na-
tives of Europe and the Mediterranean region, 4 of which
are cult. Perianth-tube none; segments ovate or oblong.
Baker, Handbook of the Amaryllidese, 1888. The name
Leucojum was given by Linnseus, but he did not explain
the application. The old Greek name, ie?(co/o»,was given,

by Theophrastus to a plant now supposed to be a eruci-

fer, like some stock or wallflower. Leucoion is from
leiikos, shining, white, and ^on, violet. Snowflakes ap-

pear about the same time as white violets, and some-
times have a delicate odor, resembling that of the violet,

but the form of the fls. is very diflJerent. For culture,

see Bulbs.
A. Blooming in March.

v6rnum, Linn. Spring Snowflake. Bulb globose,

%-l in. in diameter: Ivs. strap-shaped, flnally 6-9 in.

long, 4-0 lines wide: scape %-! ft. long, usually 1-fld.

:

perianth segments white, tipped green : seeds with a
pale, membranous coat and conspicuous strophiole.

Central Eu., Prance to Bosnia and Tyrol. B.M. 46. G.C.
II. 11: 399; 21: 341; 23:341. P. G. 5:47. Gn. 25, p. 335. and
29, p. 607. V. 8:09. Var. Carp4tMcum, Herb., has
perianth segments tipped yellow. B. M. 1993. J. H.
111.32:169. G.M. 39:105. A choice form, usually bear-
ing 2-4 fls.

AA. Blooming in April and May.
aestlvum, Linn. Sujimer Snovcflake. Bulb ovoid,

1-lK in. in diameter: Ivs. strap-shaped, 1-1J4 ft. long:

scape 1 ft. long, 4-8-fld.: perianth segments white,

tipped green: seeds with a black, hard-shelled coat and
no strophiole. Blooms end of April and beginning of
May. Central and S. Eu. Mn. 9:45. P.G. 1:7. V. 3:342
and 8:70.

pulch^Uum, Salisb., differs from Jj. cestlvum by its

smaller fls. and capsule, narrower Ivs. and fls. afortnight

earlier. Sardinia and Balearic Isles.

AAA. Blooming in autumn.

autumn^le, Linn. {Acis aiUumndlis, Salisb.). Aw-
TDJiN Snowflake. Bulb globose, H in. in diameter: Ivs.

thread-like, usually produced after the fls. : scape very
slender, 3-9 in. long, 1-3-fid. : perianth segments white,
tinged with red: stamens half as long as segments.
Portugal and Morocco to Ionian Islands. B.M. 960.—
Not satisfactory everywhere.

rtseum, Martin. Bulb globose, H-^i in. in diara.

:

peduncle shorter and usually 1-fld. : perianth segments
J^ in. long, rose-red, oblanceolate: stamens %m. long.

Corsica. — Usually difficult to grow, and little known
hortioulturally. j. n. Gerard and W. M.

LETJCOPH"?LLUM (Greek, icTiite leaf). Scrophularid-
cecc. This includes a rare shrub from southern Texas,
the leaves of which are covered beneath with silvery
white wool. It has showy violet-purple, bell-shaped fls.

an inch across, borne in spring. In cultivation it flowered
for the first time in 1890, at Augusta, Ga. , with P. J.

Berekmans. It is now cult, in S. Fla., and desei'ves cul-

tivation everywhere in the South. According to C. S.

Sargent, "There is no shrub of the desert portions of
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the valley of the lower Rio Grande more generally dis-
tributed, and certainly there is not one of them "which
more delights the traveler in the early spring months,
when the large, violet-purple flowers of this plant
heighten the effect of its brilliant silvery foliage."
(G.P.3;488.)
Leuoophyllum has only 2 species. Lvs. all alternate,

ovate or obovate : calyx 5-cut ; corolla tube broad and
short ; lobes 5, rounded ; stamens 4, didynamous, in-

cluded, fixed at the base of the corolla: ovary 2-celled;
ovules numerous : capsule 2-valved : seeds oblong.

Texinum, Benth. Loose-growing, straggling shrub,
4 or 5 ft. high in the wild, 8-10 ft. high in cult. Lvs.
K-1 in. long, obovate: fls. axillary, slightly hairy within.
G.F. 3:489.

LEUCOSTfiGIA (Greek, toUte roof ; alluding to the
indusia). Polypodidcece. A small genus of Indian ferns
allied to Davallia, with a small, narrow, thin indusium
attached by its base, with the apex and sides free. The
leaves are mostly tri-quadripinnate. For cult., see
Davallia.

pArvula, Wallich. Eootstocks wide-creeping, scaly:
lvs. nearly sessile, deltoid, less than 1 in. long, half as
wide, usually tripinnate. Singapore and Borneo.

L. M. Underwood.

LEUCdTHOE (Greek mythological name; daughter of
Nereus), Jijricdcece. Including Agarista. Ornamental
low evergreen shrubs, with alternate, short-petioled,

usually serrate lvs. and with white, rarely pink or scar-
let, usually nodding fls., in terminal or axillary racemes,
appearing mostly in spring. The S. American species,
which are very rare in cultivation, though they surpass
the other in beauty of the fls., are hardy only South,
while the other species can be grown as far north as
Mass. and western N. Y., the evergreen ones iu sheltered
positdons or with slight protection during the winter.
They are very handsome for borders of shrubberies or
as undergrowth in open woods. They thrive best in

somewhat moist, peaty or sandy soil, and prefer shaded
or partly shaded situations, but also grow in full sun if

the soil is not too dry. Prop, usually by seeds sown in
peaty, sandy soil in pans or boxes in spring, and treated
like those of Azalea or Rhododendron ; also by layers or
division ; the evergreen species grow from cuttings
under glass in late summer, but root rather slowly.
About 35 species in N. and S. America, Madag., Himal.
and Japan, formerly often united with Andromeda. Lvs.
evergreen or deciduous : fls. in axillary or terminal
racemes ; calyx 5-parted, imbricate ; corolla ovate or
cylindrical; stamens 10; anthers obtuse or 2-poiuted at

the apex: capsule separating into 5 valves; seeds minute,
irregular. Most of the allied genera differ by the valvate
calyx, and Chamsedaphne by the valves of the capsule
separating into 2 layers, the inner one 10-vaIved.

A. jDvs. evergreen: racemes axillary, sometimes clus-
tered, shorter than the lvs.

B. Racemes dense, sessile, many-fid.: pith of

branches solid.

axillaris, Don {Andrdmeda axilldriSjliaioa.). Shrub,
to 5 ft., with spreading and usually recurving branches,
puberulous when young : lvs. with short pubescent
petioles, oval to oblong-lanceolate, shortly acuminate,
serrulate toward the apex, glossy above, pale and sparsely
pubescent beneath when young, 2-4 in. long: racemes
1-2 in. long: sepals broadly ovate; corolla white, usually
greenish in bud, Kin. long. April, May. Va. to Pla. and
Ala. — Var. longiiolia, Pursh. Lvs. linear-lanceolate.

B.M. 2357.

CMesbsei, Gray. To 6 ft., similar to the former, with
glabrous, slender and more arching branches : lvs.

longer-petioled, ovate-lanceolate to lanceolate, ciliately

appressed-serrate, glossy above, usually light green
beneath, glabrous, 3-7 in. long: racemes larger: sepals
narrower; corolla over Kin. long, white, usually reddish
in bud. April, May. Va. to Ga. B.M. 1955. L.B.C.
14:1.320. — This species is handsomer than the former,
and also somewhat hardier: lvs. and fl.-buds assume
a beautiful purple hue, late in fall which is retained
through the winter.

BE. Racemes peduncled, with rather few, slender-
pedicelled fls.: pith laminate.

acuminata, Don {L. popuUfdlia, Dipp. Andrdmeda
acumitidta, Ait.). Shrub, to 12 ft., with spreading
branches : lvs. short-petioled, ovate-lanceolate, acumi-
nate, entire or obscurely serrulate, glabrous, 2^ in.

long : pedicels as long as corolla : calyx very short

;

corolla cylindrical, over 3^in. long. June. S.C.toPla.

AA. Lvs. deciduous: racemes mostly terminal, secund,
longer than the lvs, (Subgenus Mubotrys.)

racemdsa, Gray [Andrdmeda racembsa, Linn. L. spi-
cdta, Don. Lybnia racemdsa, Don). Shrub, to 10 ft.,

with mostly erect branches: lvs. oblong to ovate, acute,
serrulate, pubescent beneath, at least on the veins,
1-3 in. long: racemes erect, 2-4 in. long: corolla cylin-
drical, >^in. long. April-June. Mass. to Fla. and La.
Em. 423.

reciirva, Gray. Similar to the last, but lower and
more spreading: lvs. elliptic-ovate to elliptic-lanceolate,
acuminate : racemes spreading and recurved ; capsule
depressed and strongly lobed. April-June. Va. to Ala.
G.F. 9:225. — It grows in drier situations, but otherwise

,.it is not superior to the former ; the foliage of both
assumes a splendid scarlet color in fall.

Jj. Ddvisi(S, Tow. Evergreen shrub, to 5 ft. : lvs. oblong, ob-
tuse, crenately sen-ulate: racemes slender, mauy-tid.. clustered
in terminal panicles. May, June. Calif. B.M. 6247.— i. Gray-
d7ia, Maxim. Half - evergreen ; lvs. large, broadly oval, ap-
pressed-pilose : racemes terminal, slender : fls. rather small.
June. Japan.— L.neHifblia DC. (Agarista neriifolia, Don).
Evergreen, glabrous shrub, with ovate-oblong, acuminate lvs.

and bright scarlet fls. in erect, slender racemes at the end of the
branches. Brazil. B.M. 459.3. — L. pulchra, DC. (Agarista
pulchra, Don). Evergreen shrub, 2 ft. or more high, glabrous:
lvs. ovate, mueronate, about 1 in. long; fls. white, in spreading,
peduncled, slender racemes, much longer than the lvs. Caracas.
B.M. 4314.— L.populifblia, Dipp.= L. acuminata, in main list.

Alfred Eehdek.
Leucotho'^ Catesbcei is one of our most ornamental

and popular hardy broad-leaved shrubby evergreens. It

is used for massing in connection with Rhododendrons,
Kalmias, etc., serving as a base for these taller varie-

ties. The shiny dark green leaves are borne with regu-
larity on a recurved stem often 2-3 ft. long, and some-
times coloring brilliant bronze and claret shades in

autumn when exposed to the direct rays of the sun.
Leucothoe sprays are largely used by florists in making
up designs and in connection with Galax leaves, usually,
however, in the more informal pieces. They were intro-

duced to the trade about 1890. The fragrant flowers are
in the leaf axils, borne along the stem in early spring,
and are usually conspicuous, considering the fact that
the leaves are persistent. It is this graceful evergreen
spray effect, with the good color and dense habit, that
makes Leucothoe so desirable as a plant for massing,
and also the fact, perhaps, that it is fairly easy to trans-
plant. Seeds are produced freely, and can be sown in

sphagnum moss and sand under glass, as Rhododen-
drons and Azaleas are grown, pricked off in flats and
planted outdoors in early spring, when the plants are a
few inches high. Leucothoe is also propagated by di-

vision, underground runners and cuttings, the latter

being plunged in sand on the bench and given moderate
bottom heat. It is usually collected, however, in its na-
tive habitat, in small plants, transplanted to nursery rows
and grown for several seasons. Harlan P. Kelsey.

LEVEKWOOD. Ostrya Virginica.

LEVlSTICUM (a modification of a name given by
Dioscorides to some umbelliferous plant). Umbellifene.
LovAGE is a plant grown for its aromatic seeds, which
are used in confectionary. The leaf-stalks were for-

merly blanched and eaten like celery. It is a tall, hardy
perennial herb, with large, 2-3times divided radical lvs.

The plant may be propagated by seed sown as soon as

ripe, but when plants are already established root-di-

vision is less troublesome and risky. Division may be
made in the autumn, but better in the spring. The di-

vided plants and the seedlings, when 2 or 3 in. tall,

should be set in checks 3 ft. apart in deep, rich soil.

When well established the plants remain profitable for

many years, demanding but little attention. The genus
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has only one species, and is distinguished by having
the bracts of its involucel grown together.

officinale, Koch. Lovage. Tall : Ivs. dark green,
shining ; segments wedged shaped at the base, cut to-

ward the apex: iis. yellow: seeds 3-ribbed, hollow and
boat-shaped on one side, convex on the other. S. Eu.

LEWlSIA (after Meriwether Lewis, of the famous
Lewis and Clark expedition across the continent to the
Pacific in 180i). PortulAeacece. The Bitter-root, i.
rediviva, is an odd and interesting plant. It has a
thick-branched root : Ivs. like a Portulaca, fleshy and
linear, and handsome fls. borne 3 or 4 in. above ground.
The fls. are 1-2 in. across, rosy, varying to white, red or
purplish, with 8-14 petals. The plant has been thor-
oughly tested in the East, and is desirable for rockeries,
needing perfect drainage, a sunny position and careful
watering while in flower. One of those perennials that
should be planted in groups for best effect, and also as
a precaution to prevent loss by oversight in careless
weeding during fiowerless period.
The starchy root is dug by the Indians in spring, and

eaten. The bark is ordinarilj^ very bitter, but at flower-
ing time it is said to slip off' easily, and the root when
boiled has little of the bitter taste. The roots from
which the plant was described showed signs of life after
being in the herbarium for several years. Pursh planted
them, and they grew for a year, This event suggested
the name redifiva. The fine fls. figured in B.BI. 5395
came from a root w'hich had been immersed in boiling
water in order to make an herbarium specimen. The
root is called spatulum or spatlum by the Indians. The
Lewis and Clark expedition was planned in the house
of Bernard M'Mahon, an early American horticulturist.
(See M'Mahon). A full account of this plant is given
by Pailleux and Bois in Le Potager d'un Curieux; also
in R.H. 1892, p. 298. Generic characters are: sepals 5-8,
persistent; stamens numerous: style 6-8-parted: cap-
sule circumscissile. The genus has 2 species.

rediviva, Pursh. Fls. June-Aug. Wash, and Calif, to
Nev. B.M. 5395. R.H.1892, p. 298. V. 2:306. Mn. 2, p.
85- J. Woodward Manning and W. M.

LIATRIS (a name of unknown derivation). Com-
pdsitce. Blazing Star. Button Snakeroot. A genus
of hardy perennials, confined to eastern and southern
N. America. Fifteen or more species have been recog-
nized, all of which are best adapted to the wild-flower
border. The most showy are Ij. elegans and JO. j^ycnos-
taclitja. All produce their flowers in wand-like spikes
or racemes, the petaloid coloring of the involucral bracts
often adding to the effect of the usually bright rose-red
or purple flowers. Their flowers are produced in late

summer and autumn. They multiply by offsets from
their corm-like base, or may be grown from seed, which
should be sown in autumn. They will grow and pro-
duce flowers in poorer soil than most garden plants, but
thrive best in good, rich garden soil, and require no
special care. When grouped in masses they give best
results.

AA. Bracts of involucre obtuse.

B. Heads hemispherical, K-1 in. broad, 15-45-flowered,
and peduyicled.

soaridsa, Willd. Stem stout, 1-5 ft. high: lower Ivs.
spatulate or oblong-lanceolate, 4-0 in. long, % in. wide;
upper narrowly lanceolate: heads large, numerous, in
a relatively loose spike; involucral bracts often tinged
with purple: fls. purple: pappus bristles minutely bar-
bellate. Throughout the U. S. and Can., east of the
Rockv Mts. B.M. 1709. B.R. 7:590 and 20:1654. G. C.
111.14:593. D.271. P.M. 5:27 (as i. SorcaZis). -Next to
L. elegans and pycnostachya, perhaps the most desir-
able species for ornamental purposes.

BE. Heads oblong, 3-4 lines broad, 5-15-flotvered.

0. Bracts not piinctate.

D. Heads sessile.

Bpicita, Willd. Stem stout, rather tall, 2-5 ft., and
very leafy: Ivs. all linear, the lower larger and broader
than the upper, which are gradually reduced to the
linear-subulate bracts of the spike: heads 8-13-fld.,

% in. long, closely sessile, and forming a dense spike

from 6-12 in. long; involucral bracts rounded obtuse,
with usually purplish margins. In the Atlantic and
Gulf states, from Mass. to La. B.M. 1411.

Var. mont&na, Gray (L. pumila, Lodd.). Fig. 1270.
Lower, 10-20 in. high: Ivs. broader, the lower ones K-Ji
in. broad, and obtuse at apex :

spike proportionately short and i^^
heads larger. Va. and N. Car.,
in the mountains. L.B.C. 2:147.

DD. Heads distinctly jyedi-

celled.

E. Lvs. oblong-lanceolate, rela-
tively short.

gracilis, Pursh (L. paweiflos-
culdsa, Nutt. i. lanceolcita,

Bertol). Stem slender, 1-3 ft.

high: lower lvs. oblong-lanceo-
late, upon distinct petioles^ up-
per reduced to small linear
bracts : heads in a loose raceme,
3-5-fld. ; bracts of the involucre
few and rather loose. Georgia,
Ala. and Fla.

EE. Lvs. attenuate-linear, the
radical 8-12 in. long. j^^n. "t?^

tenuifolia, Nutt. {L. Icevigdta,

Nutt.). Stem slender, 2-4 ft.

high: lvs. without distinction
of blade and petiole, only a line
or two wide : heads in a strict

raceme, a foot or more long,
about 5-fld. : pappus strongly
barbellate. N. Car. to Fla.

CO. Bracts punctate: heads
peduncled.

graminifblia, Pursh. Stem
comparatively slender, 2-3 ft.

high : lvs. ciliate toward the
base, with scattered hispid
hairs: spike less dense, often
becoming racemose : head l/i

in. long ; bracts of involucre
punctate, rounded at the apex.
Atlantic states, Va. to Fla.

AA. Bracts of involucre acute or
nmcronate.

B. Heads 15-60-fld., cylindrical
or turbinate.

c. Bracts with lanceolate,
spreading, rigid tij^s.

squarrdsa,Willd. Stem stout,
6-20 in. high: lvs. linear and
rigid, the lower elongated and
grass-like : spike variable in
length, bearing few to many
heads, the larger heads 1 in.

long; involucral bracts lanceo-
late, rigid, and usually bearing pointed tips, squarrose.
Eastern U. S., as far west as Neb. and Tex. B.R. 11:
948 is var. intermedia of this species.

cc. Bracts witli closely appressed, mucronate tips.

cylindracea, Michx. Stem 1 ft. high : lvs. and spike
as in last species : heads few, 16-20-fld. ; bracts of in-
volucre abruptly mucronate. Upper Can. to Minn, and
Mo.

BB. Heads S-6-fld., oblong or narrowly campanulate.
0. Inner bracts much longer than the fls.

Elegans, Willd. Stem 2-3 ft.: lvs. linear, the upper
soon reflexed: spike dense and wand-like, 3-20 in. long:
heads % in. long; inner involucral bracts prolonged
into spreading, petaloid appendages, which surpass the
flowers and pappus. Va., to Fla. and Tex. B.R. 4:267.

CC. Inner bracts not longer than the fls.

D. Pappus bristles very plumose: b7-acts appressed.

punctata, Hook. Stem stout, 10-30 in. high: lvs. and
involucral bracts punctate and rigid: spike long and

1270. Liatris spicata, var.

montana (XK).
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wand-like, dense and leafy: heads 4-6-fld., % in. long;
bracts of involucre oblong, rather abruptly cuspidate,
ciliate on its margins: pappus plumose. Saskatchewan
and Minn, to Tex. and Mex.

DD. Pappus bristles merely barbellate.

E. Involucral bracts spreading.

pycnost&ehya, Michx. Stem stout, 3-5 ft. high: Ivs.

crowded throughout, the lower lanceolate, the upper
narrowly linear: spike densely flowered, 5-18 in. long:
heads about K in. long, all se-ssile; involucre with squar-
rose tips acute, purplish: pappus copious, minutely bar-

bellate. 111. and Ia.,to Ark. and Tex. R.H. 188a:.324.

Gn. 55:1217. — One of the choicest and boldest species.

EE. Involucral bracts oppressed.

Ch^pmanii, Torr. & Gray. Stem a foot or two high,
strict and rigid: Ivs. short, the lower oblong-linear, the
upper small and awl-shaped: spike densely flowered,
often 1 ft. long: heads about 3-fld. : fls. large for the
size of the head: pappus grayish, the bristles minutely
barbellate, about % in. long. Fla. W.W. Rowleb.

LIBSETIA (Marie A. Libert, a Belgian woman, who
wrote on liverworts, about 1820). Triddcece. This in-

cludes some tender bulbous white-fld. plants procurable
from Dutch dealers, but for northern gardens inferior

to our common hardy Blue-eyed Mary
(
Tradescantia

Virginica), The fls. appear to be 3-petaled, the showy
parts being the inner segments of the perianth. The
fls. are about 1 in. across, and numerous in large clumps
of certain species. Rhizome short : Ivs. linear, equi-
tant: perianth without any tube above the ovary; seg-
ments obovate, the 3 outer usually shorter, firmer and
less showy than the inner, more or less green or brown;
stamens inserted at the base of the segments ; filaments
free or connate toward the base : ovules many, super-
posed: capsule small, leathery, loculicidally 3-valved:
seeds 3-cornered.
The genus has 8 species, found in Australia, New Zea-

land, Tasmania and Chile. All are white-fld. except L.
ccerulescens, which is blue. Botanically it is nearest to

Diplarrhena, but in the latter the inner segments are
shorter than the outer ones and connivent. Libertia be-

longs in the same subtribe with our blue-eyed grass
(Sisyrinchium), but in the latter case all the perianth
segments are about equal in size. Baker, Handbook of

the IrideiB, 1892.

A. Clusters lax: pedicels longer than the bracts.

E. Lvs. 3-6 in. long, entirely green.

pulch^lla, Spreng. Lvs. not rigid: stem K-1 ft. long:
inflorescence of 1 or few clusters, which are 2-3-fld. S.

Australia, Tasmania, New Zealand.

BE. Lvs. 1 ft. or more long, ivith a broad pale midrib.

ixioides, Spreng. Stem 1-2 ft. long: inflorescence an
ample panicle with numerous peduncled, 2-6-fld. umbels.
New Zealand.

AA. Clusters dense: pedicels sJtorter than the bracts.

formosa, Grab. Lvs. rigid, UK ft. long: stem 2-3 ft.

long: inflorescence of many sessile umbels. Chile. B.M.
3294. B.R. 19:1630. Gn. 45, p. 192 (fine habit sketch)
and 40, p. 441 yif_ jj^

LIBOCfiDKirS {libas, drop, tear, and Cedrus ; allud-

ing to the resinous character of the trees). Coniferce.

Syn., Heyderia. Incense Cedar. Ornamental, tall ever-
green trees of pyramidal habit, with frond-like arranged,
mostly flattened l")ranchlets, small, scale-like, opposite
lvs., and rather small, ovate or oblong cones. None of

t)he species is quite hardy North,but L. decurrens thrives
in the vicinity of the city of New York, and even in

sheltered places in E. Mass. It is a valuable park tree,

forming a symmetrical, narrow pyramid, with bright
green foliage. It is also an important timber tree, the
wood being light, soft, close and straight-grained, is

very durable in the soil, and is used for fencing, for

shingles, for the interior finish of houses, and also for

ship and boat building. The other species are hardy
only South, and, though very ornamental trees, they are

hardly cultivated in this country; they are all important
timber trees in their native countries. The Incense

Cedars thrive best in a well-drained soil, and prefer open
situations; they are liable to lose their lower branches
rather early. Prop, by seeds sown in spring ; also by
cuttings under glass in late summer or fall, which root
rather slowly; sometimes grafted on Thuya and Chamse-
cyparis. Eight species in W., N. and S. America, Aus-
tralia and S.W. China. Allied to Thuya. Branchlets flat-

tened, rarely quadrangular, frond-like in arrangment:
lvs. scale-like,with decurrent base,with or without glands:
fls. monoecious or dioecious, terminal, similar to those
of Thuya: cones oblong to ovate, with 4, rarely 6, woody
scales, the lower pair sterile, small and short, the sec-
ond one much larger and fertile, each scale bearing two
long-winged seeds, the third pair, if present, connate
into a woody septum.

decurrens, Torr. (Thitya Craigiiina,MxiVT. T. gigantea,
Carr., not Nutt.). White Cedae. Tree, to 100 ft., with
erect or spreading, short branches, forming a rather
narrow, feathery head ; bark bright cinnamon-red :

branchlets much flattened, bright green on both sides

:

lvs. oblong-ovate, adnate, with long decurrent base, free
at the apex and acuminate, glandular on the back : cones
oblong, %-l in. long, light reddish brown; scales mu-
cronate below the apex, a third connate pair separating
the 2 fertile ones. Oreg. to Calif, and W. Nev. S.S.
10:534. P.S. 9, p. 199. Gn. 29, pp. 2CG, 2C7.-In cult, the
young trees are conspicuous by their bright and deep
green foliage, while the trees in their native localities

are mostly of a light yellowish green. Var. comp&cta,
Hort. Dwarf compact form of globose habit. Var.
glaiica, Hort. With glaucous foliage.

L. Ckilmsis, Endl. Tree, to 60 ft., with compact, pyramidal
head; branchlets much compressed: lvs. Klaueous green, small,
erect-spreading, obtuse, with a silvery line beneath: cones ovate
oblong, Kin. long. Chile. P.F.G. 1, p.47. G.C. 18.50, p. 439. R.H.
1867, p. 410. Gn. 30, p. 552.—i. Donidna. Endl. (L. plumosa,
Sarg.}. Tree, to 100 ft., with dense, pyramidal head; similar
to the former, but lvs. larger, more closely set and more spread-
ing, without any silvery line beneath ; scales of the cone with
a large, curved spine on the back. New Zealand. N. 2;261. This
species is the most teuder of this genus.—i. tetrdgona. Endl.
(L. eupressoides, Sarg.). Tree, to 100 ft., with compact, pyra-
midal head, sometimes shrubby ; branchlets almost tetra-

gonal ; lvs. ovate or ovate-lanceolate, witli slightly spreading
and acute apex ; cones ovate; scales with a large, curved spine
on the back. Chile to Patag. G.C. 1850, p.439. Gn. 30, p. 552.

Alfred Rehdee.

LIBONIA floribunda and Penrhosiensis. See Jacobinia.

LICUALA (Molucca name). Palmdcece. Low, shrubby
fan palms: stems solitary or in groups: lobes of the
lvs. long, wedge-shaped, plicate, truncate and variously
lobed or split, deeply and irregularly divided; rachis

very short; ligule short: sheaths fibrous: fis. large.

Species 36 or more, from trop. Asia to trop. Australia.

Allied genera in cult, are Brahea, Serenoa, Erythea,
Pritchardia, Livistona, Trachycarpus, Rhapis. From
these Licuala is distinguished by the carpels of the ovary
3-angled, slightly coherent; style single, filiform: albu-

men equable: embryo dorsal.

A. Jjvs. with lobes more or less grown together: lobes

very broad,

E. Marginal teeth very large, the tipper edges bent
u nder.

Eumphii, Blume. Petiole spiny below : segments
12-15, the inner ones 2 ft. long and 1 ft. wide at the
apex, the lateral ones 16 in. long and 4 in. wide, oblique:

marginal teeth broadly ovate, obtuse, shortly bifid.

Celebes. Cult, in S. Pla.

BB. Marginal teeth ivith upper edges not bent tinder.

grandis, H.Wendl. (Pritchardia grdndis. Bull). Erect

palm, the stems clothed above with dead sheaths: lvs.

very many, erect-spreading; petiole 3 ft., slender, gla-

brous, with stout, short, straight or curved spines along

the margins below the middle; blade orbicular or semi-

orbionlar, very closely plicate, wedge-shaped or trun-

cate at the base, concave, the margins with many short

lobes which are obtuselv 2-fid : lignle thick, short, acute,

broadly ovate. New Britain. I. H. 28:412 and 41, p. 82.

G.C. II. 1:415. B.M. 6704. A.P. 7:1145. F.E. 7i982.

S.H. 1:344.
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AA. Lvs. dlgitately divided : lobes narrow.

E. Lohes less than 12.

Jean^nceyi, Sander. A dwarf, rapidly growing palm:
Ivs. deep shining green; lobes blunt, 5 to 8. New Guinea.
Gn. 55, p. 71. F.E. 11:291. G.M. il:341.

BB. Lobes 12 or more.

C. Petioles ivithout spines in the upper part.

^lagans, Blurae. Stems thick as a man's body, 4 ft.

liigh, prominently scarred: petioles 3-4}^ ft. long, the

margins with brown hooked spines to .just above the

middle; Ivs. orbicular; lobes very graceful, the linear-

lanceolate lateral ones gradually decreasing to 11 in.,

obliquely truncate, with acute teeth, the middle lobes 16

in. long, truncate, with broader obliquely ovate obtuse
teeth, lobes witli only 2 or 3 folds. Sumatra.

1271. Licuala peltata.

CC. Petioles spiny throughout.

D. Lvs. ascending.

peltita, Roxb. Fig. 1271. Lvs. 3-5 ft. diam., orbicu-

lar ; lobes very variable in length and width, many-
toothed at the apex, the teeth M-2 in.

;
petiole stout, 3-4

ft. long. The lobes of the lvs. droop very gracefully.

G.C. 1872:1657. India. -Adv. 1895, by Pitcher & Manda.
Fig. 1271 is redrawn from Martius.

DD. Lvs. horizontally spreading

.

spindaa, Wurmb. [L. 7i(JrriV7«, Blume). Lvs. 3 ft. or
more in diam., orbicular-reniform; inner lobes 18-22 in.

long, 4^-5 in. wide at the apex, 10-U-toothed; outer
lobes 15 in. long, 13^-2 in. wide, 4:-6-toothed ; teeth
rather large, triangular-ovate, bifid; petioles obtusely
3-angled, -i-o ft. long, with brownish hooked spines.
Java', Moluccas. Jared G. Smith.

Licualas are very handsome warmhouse palms of mod-
erate growth, several species of which have been grown
to some extent commercially. They delight in a tropi-

cal temperature and abundant moisture, and should also
be shaded from strong sunshine in order to produce
foliage of the deep, rich shade of green that is common
to this genus.
The most attractive species is L. grandis, which has

been until recent years a costly species owing to its

comparative rarity in cultivation. It is probably within
ten years that the first consignment of seeds of this spe-
cies was received in America.
The large fan-shaped leaves of the Licualas are some-

what tender and easily iniured, which makes them of
less value for house decoration, but as exhibition plants

58

there are few palms more striking than L. grandis, and
L. elegans. L. spinosa and L. peltata are also well
worth cultivation, though objection is sometimes found
to the strong hooked spurs with which their leafstalks
are armed. y^^ h. Taplin.

LIGULARIA. All referred to Senecio.

LIGtJSTICITM (Latin, referring to the ancient prov-
ince of Liguria, where a plant was gathered which was
something like this and used in medicine.) UnibeUiferce.
This includes a native hardy herbaceous plant suitable
for naturalizing with aquatics and bog plants. It has a
bold habit, grows 2-G ft. high and has ternately decom-
pound foliage. Offered by dealers in native plants. The
genus has about 20 species scattered in the northern
hemisphere. They have large aromatic roots, mostly no
involucre, involucels of narrow bractlets and white fis.

in large, many-rayed umbels. Consult our manuals or
Coulter and Rose's "Revision of North American Um-
belliferse," 1888.

aetaeiidlium, Michx. Stem stout, branched above:
lvs. 3—4-ternate; Ifts. 2-5 in. long, coarsely serrate,
broadly oblong: umbel 10-20-rayed: fruiting rays 1-2

in. long. July, Aug. Rich ground, S. Pa. to Gulf of
Mex. B.B. 2:519. -Int. by H. P. Kelsey. "v^. m.

LIGtrSTRUM (ancient Latin name). Oledcea?.. In-
eluding I'is Ian ia. Privet. Prim. Ornamental shrubs or
trees with deciduous or evergreen opposite, entire lvs.,

white or whitish , mostly fragrant ds. in terminal panicles,
and decorative, usually black berries, often remaining on
the branches through the whole winter. Some deciduous
species, as L. vuhfare, Ibota,ciliatum and Amurense, are
hardy North, while others, like Jj. ovalifoUum, Sinense
and Qu/hoiii, can not be considered quite hardy north of
Long Island. The evergreen species are only half-hardy
or tender, but 1/. Japonicum may be grown as far north
as Philadelphia. They are all very valuable for slirub-

beries, with their clean, dark green foliage, which is

rarely attacked by insects and keeps its green color
mostly unchanged until late in fall, though L. cillatiuYi

sheds the lvs. rather early and L. Ihota and sometimes
L. ovalifoUum assume a pretty purplish hae ; in mild
winters some of the deciduous species hold part of their
foliage until almost spring. X. vulgare, ovalifoUum
and others stand dust and smoke well and are valuable
for planting in cities. L. ovalifoUum is one of the best
shrubs for seaside planting, growing well in the very
spray of the salt water (known as California Privet).

Some are handsome in bloom, especially L. Sinense,
Ihota, Japonicum, hicidum and most of the other ever-
green species; all are conspicuous in autumn and winter
from the black berries, or in some vars. of i. vJtlgare,

whitish, greenish or 3*ellowish. L. vulgare, ovalifoUum
and also L. Amurenae are well adapted for ornamental
hedges. The Privets grow in almost any kind of soil, and
even in rather dry situations and under the shade and drip
of trees. Prop, by seeds sown in fall or stratified, some-
times not germinating iintil the second year; usuallj' in-

creased by cuttings of hardwood or by greenwood cut-

tings in summer under glass ; vars. are sometimes
grafted on Jj. vulg'ire or L. ovalifoUum. About 35
species, chiefly in E. Asia and Himalayas, distributed
south to Australia, one in Europe and N. Africa: from
allied genera distinguished by the terminal inflorescence

and from Syringa by the berry-like fr. Lvs. short-peti-

oled, estipulate: fls. perfect, small; calyx campanulate,
obscurely 4-toothed; corolla funnel-shaped, with mostly
rather short tube and with 4 spreading lobes; stamens
2: fr. a 1-3-seeded berry-like drupe.

Alfred Rehder.
California Privet for Hedges.— -Firsi method.—

Cuttings 8-14 inches of 1-year wood are made in fall or
winter, preferably the former, as they are occasionally
damaged by the winter, even as far south as Alabama.
These are tied in bundles and buried during winter;.
In the spring they are stuck in rows 2-6 inches by 2-3 J^

feet, and kept cultivated. They are sold at 1 year, when
1-2K feet high, or at 2 years, when 2-4 feet high. If not
sold at 2 years the plants are sometimes cut back to 3
inches to sprout again. They are dug by spade or tree-

digger. These closely grown plants will make a hedge.
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as shown in Pig. 1272, especially if dug with spade and
given short roots. If 3-year plants, not cut back, are
used, the base is open, as the old wood at the lower part
of the plant has had its side branches weakened or killed

by crowding and they do not readily branch out. Plants

1272. Common method of making Privet hedee.

(Sciile }-< iu. to ft.)

grown by this method are frequently planted in a double
row.

Second metliod. — Cuttings of 5-6 inches of stout, 1-year
wood, are made in November. The cuttings are made
short so that the roots will not be cut off by the tree-

digger. The leaves are stripped off, and the cuttings
tied iu small bundles, as large bundles mold. These
are buried, tops up, over winter, in the spring, before
growth starts, they are planted in rich, mellow land 4

inches apart, with rows 8 inches apart. To plant, a
back furrow is plowed in the center of the block, the
top raked off, a line stretched and pegged down. The
cuttings can then be inserted nearly full length. The
trampling of the row settles the soil enough to expose
tile top buds. With a one-horse plow the bottom of the
farrow is loosened where the planters have packed the
soil, and new furrows are made around the strip planted.
Tlie cuttings are tilled during summer with a wheel-hoe
or hand-plow. To make wide plants, the tips of the
shoots are pinched when they are about 3 inches long.

This is repeated at intervals of about three weeks during
the summer. Nitrate of soda may be used to hasten
growth. This method produces a plant as shown in

Fig. 1273.

The plants may be dug in the fall and heeled-in, to

prevent possible winter-killing. They are then sorted
into grades and planted in the spring lJ^-2 feet apart in

rows 3-4 feet apart against the land side of a deep fur-

row, and a little soil kicked over the roots. The filling

is completed with a one-horse plow. Before filling, fine

manure may be spread near the plants.

The plants should be straightened up and trampled
firm. When finished, they should have the lower branches
covered and the lower end of the cutting not below the
level of the tree-digger. The pinching-back process may
be continued, or tlie tips may be cut with a sickle dur-
ing the early part of the season, especially on plants of
the smaller grade. To get more roots on the branches
the plants may be hilled-up. They are cultivated with
a one-horse cultivator or a two-horse riding cultivator.

At two years these will make plants IVi-VA feet high
and lH-2 feet wide at
the base.
Dig with a tree-dig-

ger that operates on
one or both sides. The
plants may be set 12-

15 inches apart, 4-6
inches deeper than be-
fore, and produce a
hedge as shown in Fig.
1274. A smaller num-
ber of plants is re-

quired than when
plants grown by the
first method are used.

rnansPLANT TO HEBE.

1273. California Privet from short
cuttings, transplanted deep.

(Scale % in. to ft.)

1275. No. a is used on Lgng Island ; b is used at New-
port. At Newport, by repeated clipping, the leaves be-
come very small and the growth dense, resembling a
wall. Nos. d and e frequently result from using narrow
plants and allowing them to grow at the top.
Third method. — At Biltmore Nursery, North Carolina,

the Privet cuttings are run through a stalk cutter and
the pieces sown in a furrow. Henry Hicks.

INDEX.

Alivoni, 7. .T:i7,onieum, 5, 6, 7. QuihoTii,12.
Amurense. 4, Kittlerianwm, 6. Regelianum, 3.

angustifoliuin, 1. Keliennanni, 6. robustum, 7.

aureo-marginatum, lofujifoUum, 1 and rosinarinifolium, 1.

5,7. supp. list. seiit-pervirens, 10.

Califomicuiti, 5. lucidum, 7. 8. Sleboldi, 6.

buxifoUum, 10. macrophyllum, 7. Sinense, 7, 11.

Ohinense, 11. tnagnolicefolium, 7. st>ieatu7n, 1, 6. 7, 9.

ciliatum, 2. Massalongianum, 1. Stauntoni, 11 and
eoriaceum. 8. vneadia, 2. supp. list.

excelsum, 7. medium, 2, 5. syringceflorimi, 6.

Fortunei, 11. myrtifolium, 1. tricolor, 5, 7.

glabrum, 6. Nepalense, 9. variegatura, 5, 10.

glauenm, 10. obtusifolium, 3. villosum, 11.

Ibota, 2, 3, 4. ovalifolium. 5. vulgare, 10.

Italicum, 10. pendulum, 10.

A. Corolla with the tube S or 3 times longer than the
limb.

B. Jjvs. linear-lanceolate or linear, evergreen.

1. MaSBalongiinum, Vis. {L. longifblium, angustifb-
linm, mjjrtlfblium, roatnarinifblium and spicatum,
Hort.). Erect shrub, to 3 ft., with warty and pilose
brauchlets: Ivs. tapering at both ends, glabrous, 1/^-3
in. long: panicles much branched, many-fld. with rather
small pedicelledfls.,2>^-3K in. long. July, Aug. Himal.
G.C. II. 16: 149. -Graceful half-hardy shrub.

.L_ TniMTo H^fie:

As there are numerous vigorous buds near the ground,
the growth is very dense at the base. After planting,
the tops may be cut off to an even height.
Various forms of hedge are used, as shown iu Fig.

- IStn.—
>j

1274. The Privet hedge at final transplanting.

(Scale J-o in. to ft.)

BB. Jjvs. oblong to ovate or oval.

c. Young branchlets and inflorescence pubescent: Ivs.

deciduous.
2. ciliatum, Blume {L. Ibbfa, Sieb. & Zucc. i. Ibota,

var. cili&tum, Dipp. L. medium, Hort., not Franch. &
Sav. ) . Shrub, to 6 ft. ,with erect and spreading branches

:

Ivs. rhombic-ovate or ovate-lanceolate, acute at both
ends, appressed pubescent near the margin and finely
ciliate and pubescent on the midrib beneath, 1-2 in.

long: panicles small, erect, about 1 in. long: lis. almost
sessile; calyx glabrous: fr. shining. June. Japan.—
This is one of the least decorative species; it has been
introduced under the erroneous denomination of i.
medium, which is sometimes misspelled L. meadia.

3. Ibbta, Sieb. {L. obtusifblium, Sieb. & Zucc). Pig.
1276. Shrub, to 10 ft., with spreading and curving
branches: Ivs. elliptic to oblong-obovate, acute or ob-
tuse, usually only pubescent on the midrib beneath,
1-2 in. long: panicles nodding, small, 1-13^ in. long,
numerous along the branches on short branchlets: fis.

short-pedicelled; calvx piibescent: fr. with slight bloom.
June, July. Japan, China. G.F. 6:425. M.D.G. 1899:218.
— Graceful shrub, hardy North. Var. EegeliAniim,
Rehder {L. I^^r/eHanitm, Hort.). Low, dense shrub
with almost horizontally spreading branches and oblong
or obovate, usually more pubescent Ivs.
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4. Amurfinse, Carr. (L. Ibbta, \s,r. Amurinsis, Hort. ).

Shrub, to 15 ft., with upright branches: Ivs. oval or ob-
long, usually obtuse, somewhat glossy above, glabrous
except the midrib beneath, 1-2% in. long: panicles erect,
often rather many-flci., 1-2J^ in. long: fls. short-pedi-
celled; calyx glabrous or slightly pubescent near the
base. June, July. Japan, China. R.H. 1861, p. 352.—
Similar in habit to the following and almost half-ever-
green.

CC. Young parts glabrous: Ivs. half-evergreen.

5. ovaliiolium, Hassk. (i. Califdriiicnm, Hort. L.
Japdiiiciim, Hort., not Thunb., and probably i. mklium,
Franch, & Sav.). California
Privet. Shriib of upright habit, to
15 ft., quite glabrous: Ivs. cuneate
at the base, elliptic-ovate or elliptic-

oblong, acute, dark green and
glossy above, yellowish green be-
neath, IVi-lUi in. long : panicles
erect, many-tid., rather compact,
to 3 in. long: fls. almost sessile.

July. Japan.—A very handsome
shrub, but of somewhat stiff habit;
well adapted and much used for
hedges (see Mn. 0, p. 9). Var.
aureo- marginatum, Hort. Lvs.
edged yellow. Var. variegatum,
Hort. (var. rohustum rarii-'/afinn . Hort.). Lvs. varie-

gated with yellow. Var. tricolor, Hort. Lvs. variegated
with yellowish and white, pinkish when young (Mn. 2,

p. 42)".

AA. Corolla with the tube as long as the limb or shorter.

B. Young growths glabrous: lvs. evergreen.

6. Jap6nicum, Thunb. {L. gl&brum, Hort. L. Kelleri-
Anurn, Vis. L. Kellermanni, Siiboldi, spicatunt and
syrlngwflbrum, Hort.). Bushy shrub, to 10 ft.: lvs.

roundish-ovate to ovate-oblong, acute or obtusish, with
reddish margin and midrib, veins beneath not distinctly
marked, 2-3}^ in. long: panicles broad, rather loose, to

4^2 in. long; tube usually somewhat longer than calyx.

July, Aug. Japan. — Very handsome evergreen shrub,
but in colder climates often losing the lvs. in fall; often
confounded with the following, and also with the
former.

7. licidum. Ait. {L. Japdnicum macrophyJhtm, L.
magnolUefotium, L. Sinense latifbUum robustnm and
L. spic&tum, Hort. I. Large shrub or tree, to 20 ft., with
somewhat spreading branches, similar to the former:
lvs. larger, ovate to ovate-lanceolate, acute or acumi-
nate, distinctly veined beneath, 3-5 in. long: panicles
less loose, with almost sessile fls. : tube about as long
as calyx. July, Aug. Japan, China. B.M. 2565; 2921
(as L. Ifepalense gliibrum). G.C. II. 10:753. — Larger
leaved than the former, but more tender. It yields the
white wax, an exudation of the branches, caused by an
insect. Coccus Pe-lah; therefore cult, in China. Var.
Alivdni, Arb. Kew. (L. Jap6nicum,\ar. Alivoni, Andre).
Lvs. ovate-lanceolate, to 8 in. long, acuminate, some-
times with yellowish variegation when young. Var.
aureo-marginatum, Hort. {L. excelsum aurettm, Hort.).
Lvs. margined yellow. Var. tricolor, Arb. Kew. {L. Ja-
vdnicum t7-icolor, Hort.). Lvs. with yellowish variega-
tion, pink when young.

BB. Young branchlets and inflorescence pubescent or
puberulous.

c. Lvs. evergreen, 2-5 in. long.

9. NepalSnse, Wall. (i. spiccitiim, Don). Evergreen
shrub or tree, with pubescent branchlets : lvs. oblong or
oblong-ovate, acuminate, pubescent beneath, 2-5 in.
long: panicles rather large and broad, interspersed
with petioled bracts. July, Aug. Himal.

CC. Zvs. deciduous or half-evergreen, 1-3% in. long.

10. vulgare, Linn. Common Privet or Pkim. Shrub,
to 15 ft.: branchlets and panicles puberulous: lvs.

oblong-ovate to lanceolate, obtuse or acute,
glabrous: panicle rather dense, pyramidal,
l%-2>2 in. long: stamens shorter" than the
limb. June, July. Eu., N. Afr., W. Asia.
Natuialized in some plates, chiefly in the

^^ East B B.2:G04'.-]Many
gaidenforms. Var.busi-
Jolmm, Nichols. Lvs.
ovate oi oblong-ovate,
obtuse half-evergreen.

1275. Conventional forms cf California Privet hedges.

8. coriaceum, Carr. (L. liicidum, var. eoriclceum,
Decne. ). Dwarf, dense shrub,with short, rigid branches,
to 6 ft., very leafy: lvs. orbicular or orbicular-ovate,

convex, dark green and shining above, 1)4-2% in. long:
panicle compact, 2-4 in. long, with sessile fls. July.
Cult, in Japan, not known wild. B.M. 7519. R.H. 1874,

p. 418; 1888, p. 440. F. 1876, p. C5.

fe'^ J-^t"^^

1276. Ligustrum Ibota.

Var. glaucum albo
green, with narrow

marginatum, Hort. Lvs. bluish
white margin. Var. It^licum,

Kirchn. (L. Italicum, Mill. L. sempervirens. Fieri.).

Lvs. linear-lanceolate, almost evergreen. Var. pendulum,
Hort., with pendulous branches. There are also vars.

with fruits of different colors, as var. chlorocarpum

,

Loud., with greenish, var. leucocarpum. Loud., wit-h

whitish, and var. xanthocarpum, Loud., with yellowish
fruits. Of the variegated forms, var. aureum, Hort.,
with yellow foliage, and var. variegatum, Hort., with
the lvs. blotched yellow, are the most important.

11. Sinfense, Lour. (L. Fdrtnnei. Hort.). Shrub, to 8
ft., with slender spreading branches: branchlets pubes-
cent: Ivs. oval to ovate-lanceolate, pubescent along the
midrib beneath, at least when young: panicles pubes-
bent, loose, to 4 in. long, with distinctly pedicelled fls.

China, Corea. Two forms can be distinguished. Var.
villdsum, Rehder (L. viUdsmn, May). Lvs. oval to

ovate-lanceolate, obtuse or acute, pubescent beneath,
especially along the midrib: panicle somewhat narrow.
G.C. 18,58, p. 021. Var. Statintoni, Rehder {L. Staiintoni,

DC). Less high and more spreading: lvs. oval to ovate,
obtuse or emarginate, sparingly pubescent on the mid-
rib bene.ath. panicle broader and more loose. G.C. II.

10:305. G.F. 3:213.

12. Quihdui, Carr. Shrub, to 6 ft., with spreading
branches : branchlets and panicles finely pubescent :

lvs. elliptic-oblong or narrow-oblong, obtuse, glabrous,
somewhat coriaceous, 1-2 in. long: fls. almost sessile, in

small clusters, forming at the ends of the branches long,

mostly panicled spikes. June-Aug. China. G.C. II.

18, p. 277.

L. brackystdchyum. Dene. Closely allied to L. Quihoni, but
of upright habit, witli larger lvs. and shorter, more compact
panicles.

—

L. compdctum. Hook. t. & Thomps. (L. laueifolium,
longifolium, lineare and Simoui, Hort.). Evergreen shrub,
quite gl.'ibrous: Ivs.lanceolate, to 6 in.: panicle large, compact:
tube sliort. Himalayas.—i. iti&uldre, Decne. (L. St.iuntoni,
Hnrt., not DC.) .Shrub, to 6 ft., allied to L. vulgiire: lvs. elliptic-

ovate to line.ar-l.aneeolate, yellowish green, often pendulous,
2-3 in.: panicles rather large. Origin uncertain.—i, PeHnense.-
Hort. = Syringa Pekinensis,

—

L. strongylophyUum. Hemsl.
Evergreen shrub or small tree, almost glabrous: lvs. orbicular
or obov.ate, ^-1 in.; panicle rather loose. China.

—

L. Wdlketi,
Decne. Allied to L, Nepaleuse: lvs. ovate to lanceolate, gla-

brous, to 3 in.: panicle large, to 6 in. Ceylon, Neilgherries.

G.C. in. 24:282. G.M. 41:683. ALFRED Rehder.
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LILIUM (ancient Latin name). Liliiicece. Lilt. The
Lilies have always been loolsed upon as amongst the
noblest of garden plants. Their conspicuous flowers,
striking colors, and their stately forms appeal strongly
to the eye and to the imagination as well. They are
among those good "old-fashioned" plants which fre-

quently and .iustly come newly into vogue. Lilies are
less understood and less discriminatingly appreciated
than almost any other plants of prominence. The Tiger
Lily is a favorite and old-fashioned flower, to be found
in many of the mosc homely and unpretending gardens.
Now and then one finds a good group of the Madonna
Lily, very rarely a cluster of the beautiful little Coral
Lily, and sometimes the landscape gardeners furnish
free-handed clients with masses of the Gold-banded Lily
in the shrubbery borders. The Easter Lily is largely
forced by the florists, as are also certain varieties of the
Speciosum group. But aside from these, no Lilies can at

present be classed as real favorites of the American
public, Tvhile dozens of magnificent kinds are practically

unknown.
In the opinion of the writer, the three best Lilies for

everybody to grow are L. fiprhinm, var. splendens ; L.
speciosum, var. ruhrum; and L. temiifoliimi. To these
the following species may be added as well worthy of
general culture, at least in the eastern states (the order
given is appro.\-imately that of the writer's preference)

:

jb. ehr/cins (many varieties, all ^ood) , aiiratum, concolor
and its var. parfJieneion (the Coridion Lily), Srownii,
JJenryl, CJuilcedonicum, testaceum, candidiim, macula-
turn, puheruhtm, Japonicum var. roseuin, lotigiflorum,

pomoonium. The connoisseur should not be without //.

Muximowiczli, Canadense, Parryi, Kepaienae, mona-
delphum, pardalinum, superbum, Washhigtonlaiuim,
Grant, Wallichicmutn, Philadelphicum, Colmnhianum,
Neihjherreyise. All these will succeed fairly well, and
many of them are of the easiest possible culture.

Lilies are ornamentally useful principally for their

flowers. Their foliage is seldom of a character to assist

in any scheme of garden decoration. Certain species
bear flowers in such quantity and of such pronounced
colors that they make very effective masses. Such
strokes of color can best be worked into the garden
picture at carefully chosen points in the borders, espe-
cially where the rich sunlight of early morning or late

afternoon takes its rest. For fine mass effects of this

kind the divers varieties of L. elegans, particularly

var. fulgens, are excellent. L. tigrinum, var. splendens
and L. tenuifoliumoxe also striking; "while other sorts

"which mass "well, but are of more modest colors, are
Li. speciosum, auratum, CJialcedonicum, concolor, and
JSrownii. Lilies of many sorts are highly agreeable
"when scattered— not massed— somewhat freely through
shrubbery borders, or with large hardy perennials.
Almost any Lily is satisfactory "when so placed, but the
varieties must not be mixed, and there should be enough
plants to avoid a feeling of thinness and isolation.

Lilies are native to the north temperate zone. The
majority of our best garden Lilies, such as Jj. tigrinum,
auratum, speciosum, and the fine new Hennji, come from
"western Asia, whereas none of the American species is

especially successful in our gardens. Throughout Japan,
eastern and southern China and Burma, and the adja-

cent islands, are found dozens of the most gorgeous
species.
The genus Lilium is the type of the order Liliaceae,

a family crowded "with plants of garden value. The
family has over 2,000 well-known species, and of the
187 genera probably half are in cultivation. There are
many monographs of the genus Lilium in rare and
costly works and in various languages. The latest and
most sumptuous one is "A Monograph of the Genus
Lilium," by Elwes, published in 1880, with magnificent
colored plates. It is referred to below by the abbre-
viation El. Unfortunately, there is no recent book
on Lilies in the English language which combines
the horticultural and botanical points of view. The
latest botanical review of the whole genus will be found
in the "Botanical Gazette" 27:235 (1899), to which the
student is referred for fuller descriptions than those
given below. B\ A. Waugh.
CtTLTURE.— In the growing of a large collection of Lilies

in the open air, the best results can be obtained only

with a variety of soils and conditions. Heavy soils are
not suited to many of the Lily tribe. A few species, like
L. superhutn, Canadense and tigrinum, may do well in
heavy soil, but a light soil with sand and gravel inter-
mixed, one from which any excess of moisture runs off,

is much better for a large collection. Drainage is of
great importance. The slope of a hill, if not too steep,
affords a chance for varied degrees of drainage; the

1277.

Liliunr Neilgherrense.

(XK.)

upper portions are suited to such as prefer the driest
ground, as L. Philadelphicum, concolor and Washing-
tonianum, while at the bottom, if the drainage be good,
I/, auratum, testaceum. candidum and others would
thrive. No general rule for the culture could be given
for all. A slate ridge seems to be well suited to some
Lilies. L. concolor, Philadelphicum, Grayi, the varie-
ties of elegans, ^V(tsh^ilgh>^^ianunl,puherulum, Colmnhi-
anum, .Ifa.ri mna'iriii and others seem to like such soils,

and with deep planting will stand more drought than in

lighter soils.

Lilies like some shelter from severe winds as well as
midday sun. They do finely among Rhododendrons.
The point is not so much to shade the stems and foliage
as to keep the ground over the bulbs cool and moist. An
open frame is an admirable place for planting Lilies,

with 3—t in. of peat or leaf-mold over the bed, which
keeps them cool. Peat is very beneficial also when
mixed with the soil about the roots.

The scales of Lily bulbs shrink by exposure to air,

and in this way the bulb is weakened. Bulbs with
shrunken or flabby outside scales are less valuable than
with firm and plump ones. They may be kept in damp
soil, boxed tightly for some time, but many of the store

bulbs have lost much of their vitality by the time they
reach the purchaser. It is not rare for such bulbs to

fail to grow until the second season. X. monadelphum,
maculatum and Brownii frequently do not appear above
ground until the second season, if their scales have
been dried to any considerable degree.
Among the kinds which seem to do well in any ordi-

nary light soils, and which, as a rule, may be grown
with least effort, are L. auratum, Chaleedonicum, can-
didum, elegans and its common varieties, testaceum,
macxUatum,Henry i, tigrinum, Martagon,Maxiniowiczii,
longiflorum, monaclelplium, and the varieties of spe-
ciosum. L. superbum and Canadense are also easily

grown and do well with considerable shade. L. Philip-
pense, Catesb<ei and Neilgherrense are not suited to out-

door culture in the North. L. Nepalense and sulphureum
may be grown in Vermont with fairly good results, but
should not be allowed to freeze during winter. All Lilies

are better if their bulbs are not frozen. Most of them
will stand some frost at a good depth, but frost seems to

weaken them and Lily diseases attack the weaker plants
first.

The Lily blight or disease, which seems to affect Lilies

in much the same way that the potato rust does the
potato, is more damaging to some species than to others.

Those from the Pacific coast seem to be more subject to
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this disease than the Japan species. The disease is cora-

mou in our wild Lilies and is sometimes found on them
in their natural habitat. In cultivation the disease often
ruins flowers, foliage and the stalks of L. Cmiadense
without seeming to affect the bulbs. It is common on L.
candidmn, and we now seldom find bulbs entirely free

from it. The Bordeaux mixture has been found bene-
ficial in fighting the Lily disease, but the best results

are attained by using it as a preventive, applying it to

the foliage before any blight appears.
In planting new bulbs, it is well to use ground that

has not had Lilies for some years. All stalks and foli-

age affected by blight should be removed and burned,
and blighted bulbs and scales, especially such as are
worthless from decay, should be burned, as these may
help to propagate the disease.
As a rule. Lilies like a rich soil, but it seems to be the

general opinion of all who have had experience in grow-
ing them that manures {particularly fresh manures)
should not be allowed to come in contact with the bulbs.
Many advocate the application of all manures as a

mulch, letting the I'ains carry down their fertilizing in-

gredients. When the enrichment is not allowed to come
in contact with the bulbs, but is placed within the reach
of the extended roots from the bulb, well composted
manures seem not injurious. Lilies, as a rule, do better
when set at considerable depth. They seem to resist

drought better, and the bulbs are no doubt kept cooler
in hot weather. Most Lilies throw out many roots along
their stems between the top of the bulb and the surface
of the soil, and deep setting is rather necessar}"" to this
root-growth. Deep st>adiug should go with deep setting,

and it is not too much to say that the ground should be
spaded twice as deepas the bulbs are placed. Sphagnum
moss has been found beneficial to some species. Among
such are L. axiraium and candidum. Two or three inches
of the fresh moss may be placed under the bulbs. It

has been used with success under others, and is espe-
cially good for L. tesiacetim.

Lilies are propagated from seed, from scales and from
offsets. With one or two exceptions, the production of
bulbs from seed is a very tedious process. Several spe-
cies seldom, if ever, produce seed in this country,
Amongthese maybe mentioned L. candidum, speciosum,
testaceumy macukftum, Brownii, tigrinum, Chalcedoiii-
cuin, and some varieties of elegans. Some species, such
as L. aifratnm, seldom germinate until the second sum-
mer after planting, i. teuulfoluDu is, however, an ex-
ception to most species, for not only does the seed ger-
minate the first year, but it is not rare for some of the
bulbs to bloom the second summer.

In growing Lilies from scales, it is a good plan to re-

move outside scales from strong bulbs when quite ripe
or in early spring, and plant these scales where they
will be kept moist and warm. They generally change
into bulblets the first season and make a fairly good
growth by the second autumn. If well cared for they
are large enough to sell by autumn of the third season.
Z/iliiim iiffrinum, bulbiferum and sulphureitm have
bulblets in the axils of their leaves, which, if gathered
as soon as mature, may be planted, and with good care
usually bloom the third or fourth year. In many other
kinds offsets form along the stems beneath the surface
and down to the bulb, which, when planted out, make
good bulbs in about 3 years.

Lilluni longiflorum, Maximoiviczil , especially the red
variety, and most of the varieties of elegans, have a
large number of offsets along their stems under the sur-
face of the ground. The number is larger in seasons
when plenty of rain comes during their growth than in
dry seasons. L. candidum is set with best results as
soon as the foliage begins to turn in August; and it is

at this same season that its scales should be planted for
propagation. When good, healthy scales of this species
are planted out early, they usually change the same
autumn into bulbs, and most of them will send up leaves
before winter. y. H. Horsfokd.

Lilies in Canada. — Some of the species generally
recommended for garden culture as hardy do not stand
at Ottawa. Those that have failed are L. candidum
(of late years from disease), Krameri, cordifolium,
speciosum, Krmfzeri, Canadense, Harris ii, auratum,
and vars-pictum, pJaiyphyUum, hyemale, Wittei. Those

that have held their own, but have not increased, are
L. Maximo wiczii, pomponium, Pyrenaicum, elegans
semi'pleno and elegans ineomparabile. Those that have
increased and been perfectly hardy are L. *Iongi-
florum, ^Brou'nii, *croceiim, *Batmannice, '^-WaUaceif
7naculafum, *Dahitricum, elegans and vars. *cifrinum
and others, L. Higrinum, tigHnum, var. Fortunei and
f/ore-pleno, h. sjyeciosum Yars. '^-album, *ros€um, rubrum
and *3Selpomen€, L. ^Martagon, *superbum, *pardali-
'num, -'testaceum, ^pomponium. Those starred (*) are
the most satisfactory. It would be well to warn growers
that in the average garden L. auratum., in all its varie-
ties, will not last more than 2 or 3 years without renew-
ing. Some of the more expensive varieties flower only
once.
An important characteristic of Lilies is perfume, a

point in which they differ very much. It is very strong
in Jj. candidum, longiflorum and the auratunis, and
the atmosphere is full of the delicious odor on a quiet
evening. It is fainter in L. iestaceutn, and rank in

1j. croceum and related species, and a positive stench
in L. pomponium — almost iinendurable in the garden
and unbearable in the house. Beautiful as L, pom-
ponium is in color and habit, the odor outweighs these
good points, and makes it undesirable and not to be
recommended.

jj.^ ^ Whtte.
The Easter Lily.— In North America a tall and

large-flowered form of Lilium longiflorum, and oue that
can be readily forced in a relatively high temperature^
has come to be known as the Easter Lily. This variety
was introduced from Bermuda. About 1875, a Philadel-
phia woman, in returning from Bermuda, brought with
her two Lilies in bloom and presented them to a local

florist. The bulbs were increased to one hundred in the
next three or four years, when the plants were seen by
W. K. Harris, an enterprising Philadelphia florist. The
earliness of blooming and prolificacy of the bulbs were
striking features, and led to their purchase by Mr.
Harris. In 1S82, the Lily was introduced under the
name Lilium Rarrisii. Ithad been exhibited previously
in New York and Philadelphia, where its early flowering
brought it into prominent notice. While the Lily was
being increased prior to its introduction, other florists

who had seen it were gathering bulbs in Bermuda and

1278. LiUutn Japonicum (X3^).

endeavoring to secure a stock. In 1882, it was also in-

troduced by a Philadelphia florist under a long Latin
name, and later by a New York florist as the Ber-
muda Easter Lily. Practically all of the na>nes except
l/ilixm Harrifiii have been discarded. To botanists it

is known as Z/. longiflont'm, var. crimium. The dis-
tinguishing trait of L. ffarrisil~^nd this gives it its

emphatic commercial value— is its power to stand a
high temnerature, allowing it to be forced into bloom .
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tliroughout the winter. A second favorable feature is

the production of an unusually large number of flowers
from each bulb, and a third, the large size of the flow-
ers. It is practically impossible to obtain uniform and
good stock of the true variety from Bermuda at the
present time.
The propagation and general management are not

unlike that given other bulbs of its class. It is multi-

1279. Lilium Philaaelphicum (XK).

plied by offsets, in which the variety is prolific, a bulb
sometimes producing as many as fifty. When first in-

troduced, tlie stocli was increased from the bulb scales,

and from cuttings of the stem before the plant had
bloomed.
The Easter Lily is not difficult to gi'ow under glass,

it one has strong and healthy bulbs. The perplexity in
its culture, of which one sometimes hears so much, is

due to the fact that bloom is usually wanted at definite

seasons, as New Year's, Easter, Decoration Day. Now,
the time at which any bulbous plant will bloom depends
to an important extent on the age, size, freshness and
degree of maturity of a given bulb. Each bulb is to a
great degree a law into itself. This explains why it is

so difficult to secure uniform bloom at a definite time.
The dates of potting and shifting which give satisfac-

tory results one season may give unsatisfactory results
the following season. What the gardener does, there-
fore, is to start his bulbs early, and then retard or force
them by varying the temperature, as the crop and occa-
sion may demand. He grows them in pots, so that he
may shift them from house to house.

In common with all hardy or spring-blooming bulbs,
Easter Lily bulbs should be kept cool until roots have
formed, when they may be brought into heat for flower-
ing. Secure the bulbs as early as possible. Place j'our

order in early summer. You will do well if they are re-

ceived in early September. Keep them moist: if they
become dry and shrivelled, much of their vigor is lost.

There are three leading commercial grades, measured
by the average circumference in inches of the bulbs,—
the 5-7's, 7-9's, 9-irs. The 7-9 is usually the most ser-

viceable and economical grade for the commercial florist.
It is best to put them into small pots (usually 4 in.) to
form roots, and to transfer them, when growth has be-
gun, to the pots in which they are to bloom. Handling
them at first in small pots saves labor, economizes room,
and may give stockier plants. By growing them in pots,
the plants may be shifted from cool to warm parts of
the house, thereby insuring greater uniformity of sea-
son ; and all diseased plants are readily detected and
easily discarded.

In September or October, then, the hulbs are firmly
potted. If the soil is rather heavy, set the bulb on a
cushion of sand (see Fig. 290, p. 192). The top of the
bulb should be about level with the surface of the soil.

The best earth is one which is light and rather fibrous,
devoid of clay. A good potting soil (see Piitling) will
answer. The 5-7 and 7-9 sizes may be put in 4- or 4J^-
inch pots, and the 9-U in 5-inch. Plunge them in a
frame in the open, covering with sifted coal ashes or
excelsior; or put them in a cool cellar. Here they may
remain (in New York) until the 10th or l.itb of Decem-
ber. Protect them from very severe weather and from
beating rains. By early December they should have
made good balls of roots, and a little top growth. Bring
them in, and shift into C-inch or 7-inch pots, one bulb
in each. For decoration, 3 to 5 small bulbs may be put
in 8- to 10-inch pots, choosing bulbs of equal strength
in order that the bloom may be simultaneous. None of
them will need transferring again. For early results for
cut-flowers, it is customary to put the 5-7 bulbs at first

into 5-inch pots and to put them at once on the benches,
keeping them rather cool for a time. Flowers may then
be secured for the holidays.
Keep them cool. A carnation temperature suits them

well until they begin to bloom, when a higher tempera-
ture is desirable. Start with a night temperature of 45°
to 50°, increasing to G0°. If the flowers begin to open
too soon, remove to a cooler house which is partially
shaded, where they may be retarded as much as two
weeks. If they are too late, give more heat. The elec-
tric light run at night will hasten the bloom percepti-
bly. Rarely can more than 80 or 90 per cent of a crop
be made to bloom simultaneously. Following are the
dates of a crop which was forced for Easter (at Cor-
nell):

October 9. Bulbs received and potted, and plunged in
frames.

December 11. Brought into house.
December 12. Shifted to permanent pots, and plunged

in a bed in a house having night temperature of 50°.

February 5. First buds seen; some of the pots trans-
ferred to a warmhouse (temperature for tomatoes).

March 20. Plants in bloom in warmhouse.
April 15. Easter. Plants in full bloom in coolhouse.

Give Easter Lilies plenty of light. Keep down the
aphis by fumigating with nicotine vapor once a week.
If the bugs get a start, give them a little very weak
tobacco water. Stake the plants when about 2 feet high.
A good plant from a 7-9 bulb should have 3 to 5 fiowers
open at once, and 1-3 buds. After flowering, the bulbs
are practically worthless. They may be planted in the
border and may give a few flowers that season; and if

well protected they may give some satisfaction for sev-

eral seasons. If the bulbs are to be planted in. the bor-
der, ripen them up in the pots by gradually withholding
water. In rare cases they have been forced again the
second winter, but the attempt is not to be advised ex-
cept for experiment.

All the above remarks are intended for the true
Easter or Harrisii Lily. Lately L. lonqiflormn itself

has come into use for greenhouse work. It is usually
more uniform, of lower growth, and a neater plant. It

does not force so well, however, and is usually difficult

to get for an early Easter. It should be in prime for

Decoration Day. Some of these Longiflorums come
from Bermuda and others from Japan. The Bermuda-
grown Lilies are less reliable than formerly. It is prob-
able that Cuba and the southern parts of the U. S. will

grow the stock in time. L. H. B.

The genus Lilium is distinguished by having flowers
with the perianth of 6 distinct segments, deciduous,
clawed, the claws usually distinctly grooved; stamens
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G, equal, slightly adhering to the ovary below; anthers
attached near the middle, dehiscent along the edges;
style clavate, more or less curved: ovary sessile or
nearly so, 3-celled, with many horizontal ovules. Suc-
culent herbaceous plants, with scaly bulbs and leafy,

upright stems: Ivs. scattered or whoried: fls. showy,
solitary, umbellate or racemose.
Subgenus I. Eulirion. Perianth funnel-shaped,with

oblaneeolate segments, which are recurved only at the
tip: Ivs. linear or lanceolate, sessile or nearly so.

Subgenus II. Isolirion. FIs. usually single or um-
bellate; perianth erect, spreading; segments recurved
only in the extended flower, but not revolute; stamens
diverging from the straight style.

Subgenus III. Archlirion. Perianth broadly funnel-
form at the base; segments finally broadly spreading
or twisted, revolute, usually prominently papillose
within; stamens diverging from curved style.

Subgenus IV. Martagon. Pis. strongly nodding,
with perianth segments very revolute; stamens diverg-
ing; style carved.
Subgenus V. Pseudomartagon. Inflorescence usu-

ally paniculate, with fls. tending to be erect or only
slightly nodding

;
perianth funnelform ; segments

slightly recurved at the tip, or finally recurved from
the middle. American species.
Subgenus VI. Cardiocrinum. Lvs. stalked, cordate-

ovate: perianth funnel-shaped, usually more or less
irregular; segments oblaneeolate, recurved only at the
apex.
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album, 22, 25.
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28.

Canadense, 36, 37.

candidum, 8.

Carolinianum, 27.

Catesbjei, 18
Cbaleedonicum, 33.

dtriniun, 17.

Colchesteri, 6, 7.

Colchicum, 29.

Coluinbiaiium, 23.

concolor, 14.

cordifolium, 38.

coridion, 14.

croceum, 16.

JDahuricum, 13, 17.

Dalhansoni, 25.

Dalmaticum, 25.

Davuriciim, 13.

elegans, 17.

excelsum, 31.

eximium, 5.

formosum, 17.

, 17.

Fortunei, 19.

fulgens, 17.

Eiganteum, 39.

Grayi, 35.

hjematocronim,
Harrisil, 5.

Hansoni, 26.

Heldreichi, 33.

Henryi. 20.

Humholdtii, 24.

Jsabelliniim, 31.

Japoniciim. 6.

Krsetzeri, 22.

Krameri, 6.

lancifolium, 22.

Ledebouri, 29.

Leichtlitii, 30.

leucauthemum. 7.

Lishmanni, 19.

Liu Kiu, 5.

longiflorura, 5.

maculatum. 8, 26.

Martagon, 25.

Masseyi, 13.

Maximowiczii, 30.

Jlelpomene, 22.

mouadelphum, 29.

montamim, 13.

Neilgherrense, 4.

Nepalense, 9.

ochroleucum, 3.

pardaliuum, 28.

Parryi. 11.

partheneion 14.

parviflorurn, 23.

par^Tim, 36.

Philadelphicum, 13.

Philippense, 1.

plenescens, 19. [ft.

pleno-monstrosum,
pomponium, 32.

prtxcox, 22.

Psextdo-tigrinum,
30.

puberulura, 24.

puk'hellum, 14.

purpureum, 12.

Pyreuaicum, 32.

roseum, 6.

rubellum, 10.

rubescens, 12.

rubrum, 22. 32.

sanguineum, 17.

Sayi, 23.

Sinicum, 14.

speelosum, 8, 22.

spicatum, 8.

splendens, 19.

striatum, 8.

sulphureum, 3.

superbum, 27.

Szovitzianuni, 29.

Takesima. 5.

tenuifolium, 34.

testaeeum. 31.

Thxuibergianmn, 17.

tigrinum, 19.

umbellatuin, 17.

Walkeri. 36.

WallacGi, 17.

Wallichianum, 2.

Warei. 28.

Washingtonianum

,

Wil.soni, 5. [12. 28.

Wittei, 21.

SUBGEXUS I. EULIRION.

k. Tube scarcely widened from
base to middle.

B. Zrvs. linear, l-nerved.
c. Seight 2 ft. or less I. Philippense

CC. Height 8 ft. or over.

D. Fls. white; anthers
yellow 2. WalUchianum

BD. Fls. purplish or yel-

lowish ; a nthe rs
brown 3. sulphureum

BB. Xi'S. lanceolate, S-nerve.d or
more.

C. With creeping subterra-
nean stem 4. Neilg"herrense

CC. Stem, usually erect from
the bulb 5. longiflorum

AA. Tube widening gradually from
base to neck.

B. Lvs. narrow-lanceolate,
l-nerved, not whoried.

0. Fls. white or pink 6. Japonicum
CC, Fls. purplish, espe-

cially outside 7. Brownii
BB. Lvs. broad lanceolate, S-7-

nerved, not whoried.
C. Fls. in spike, usxially

ivhite 8. candidum
CC. Fls. few or solitary, yel-

lowisWor purplish— 9. Nepalense
ccc. Fls. few or several, pink. \0. rubellum

EBB. Lvs. in ivhorls.

c. Fls. clear lemon-yellow .\\. Parryi
CC. Fls. whiti.sh or pinkish

or spotted 12. Washingtonianum

1. PhlUpp6nse, Baker. Bulb perennial, ovoid : stem
1^-2 ft. high, slender, erect: lvs. 30—40, scattered: fis.

solitary, horizontal, white, tinged with green toward the
base outside, 5-6 in. long, trumpet-shaped. Philippine
Islands. El. 3. Gn. 50:1097 (fine). B.M. 6250 (good).
I.H. 41: IG.— Little known in cult., but a promising
species.

2. "Wallichiinum, Schult. f. Bulb large, long : stem
4-6 ft. high, stiff : lvs. 50-60, scattered, sessile, 3-5-
nerved: fls. usually solitary, sometimes 2-3, horizontal
or nearly so, white, slightly tinged with green, fragrant.
Central Himalayas. El. 4. B.M. 4561. Gn. 10:44.-
Somewhat difficult to grow, and on that account not
popular; but a noble species well worth the pains of the
amateur. Suitable for growing in shrubbery borders.

3. sulphilreum, Baker. Bulb large, globose: stem erect,
4-8 ft. high: lvs. numerous, scattered, linear: fls. usu-
ally 2-3, pendent on long peduncles, fragrant, sulfur-
yellow, tinged with red outside, 4-7 in. long. Burma.
B.M. 7257. Gn. 54, p. 259 {as L. ochroleucinn). R.H.
1895:541. — This is new to the trade, but promises to be
a favorite with the amateurs.

4. Neilgherr^nse, Wight. Fig. 1277. Bulb globose :

stem 1-2 ft. high, creeping at the base : lvs. 30-40,
crowded, 3-5-nerved : fls. 1-3, ascending, white, fragrant,
5-6 in. long. India. El. 6. F.S. 22:2266-67. Gn. 27:488.
B.M. 6332. P.M. 1876:237.-A beautiful Lily, too little

known in America. DiSicult of cultivation.

1280. Lilium elegans (X H)- No. 17.

5. longiflfirum, Thunb. Bulb globose: stem 1-3 ft.

high, erect: lvs. 20-40, scattered: fls. often solitary,

sometimes 2-3 or more, nearly horizontal, fragrant, waxy
white. Temperate regions of Japan, China and Formosa.
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El. 7. A.P. 11:1311; 12:1104. B.R. 7:560. L.B.C.
10:985. A. G. 19:709. Gn. 48, p. 386. -One of the best-

known Lilies in cult. It has been used extensively for
forcing, but for this purpose it is now generally super-
seded by the following variety:

Var. eximium, Nichol. (L. eximium, Court. £. Hdr-
risii, Carr. ) . Bekmuda or Easter Lily. Usually bears
more and larger flowers than L. longiflorum, on more

leafy stems. A. G. 18:297. A.P.
12:143. Gn. 30:556; 43, p. 165;

45, p. 215; 46, p. 73; 47, p. 172;

49, p. 481 and 52, p. 217. P.R.
1:679. G.C. III. 22:91. E.H.
1883:211.

1281. Liliuin tigrinum.
(Xl-5.) No.19.

Vars-Tak^simajWilsoni and
Liu Kiu are offered. They are
not sufficiently different from
the type for ordinary cultiva-
tion.

6. Japdnicum, Thunb. Fig.
1278. Bulb globose: stem 1-3

ft. high: Ivs. 12-20, scattered,
lanceolate, 5-7 - nerved : lis,

often solitary, sometimes 2-3,

white on the inside, more or
less tinged with pink or pur-
ple on the outside, fragrant,
3-5 in. long. Japan. El. 14.

B.M. 1591. L.B.C. 5:438.-A
fine, graceful species, much
grown in gardens. There are
several varieties, of which
{excepting roseum below)
Alexandrae and C61chesteri
are the best. G.C. III. 14: 243.

Var. roseum, Hort. (i. Kj-d-
meri, Hort.). More slender
and graceful than L. Japonieum , with beautiful pale
rose-colored fls. B.M. 0058. F.M. 1874:105. F. 1874:13.
F.S. 20:2061. — One of the most attractive flowers in the
genus.

7. Brdwnii, Poit. [L. Japomcitm ,Yar . Brownii ot mAnj
writers). Differs from Jj. Japonieum. in having a more
robust, vigorous habit, with leafy stalk and large fls.,

which are white inside and deep rich vinous purple out-
side. El. 8. Gn. 29:540 (as L. Japonieum); 38, p. 173;
47, p. 97. F.S. 21:2248, 2193 (as L.Japomeiim Golches-
trii). Gng. 4:193. —A favorite in gardens, and deserving
of general culture. Specially recommended to beginners.
Var. leucanthemum is offered. Gn. 47:1000.

8. candidum, Linn. Madonna Lily. Bulb ovoid,
large : stera-lvs. scattered, sessile, acute, bract-like
above : stem 2-4 in. high, erect, stiff : fls. 6-25 in a
raceme, 3%~5 in. long and wide, pure white, fragrant.
Southern Eu. El. 9. Gng. 6:.369. G.C. III. 21:161. Gn.
45, p. 281; 53, p. 188; 56,

p~. 255. -One of the most orna-

mental species, and an old favorite, though considerably
subject to disease. The following varieties are offered:
fl. pi., maculiitum, pleno-monstrdsum, speciosum, spi-
c&tum, striatum,

9. Nepal^nse, D. Don. Stem 1-2 ft. high, stiff : Ivs.
scattered, lanceolate or linear, 5-7-nerved: fls. few or
solitary, nodding, slightly fragrant, yellowish white,
more or less tinged with purple, often with small scat-
tered dots inside. Himalayas. El. 5. A. G. 13:249 (poor).
Gn. 35:684. B.M. 7043. R.B. 22:3.-A magniflcentLily,
suitable for the collector.

10. ruhfeUum, Baker. Bulb globose : stem slender,
bearing about 20 obscurely petioled bright green Ivs.,

which are 5-7-nerved: fls. pink, unspotted, about 3 in.

long and broad. Japan. Gn. 54:1197. G.C. HI. 23:321
and335. G.M. 41:477. A. G. 20:31. -Recently introduced
to English and American gardens, and very favorably
received. Promising. Said to force well.

11. Pdrryi, Wats. Bulb small, with .iointed scales:
Ivs. linear-oblanceolate,usually scattered: fls. horizontal,
pale yellow, about 4 in. long, with spreading, recurved
tips. San Bernardino county, Calif. El. 12. Gn. 18:264
(not typical) ; 49, p. 410. B.M. 66.50. I.H. 33:595. G.C.
III. 18:209 (habit not correctly shown). — Not uncom-.

mon in cult., and probably the finest yellow
Lily of easy growth.

12. Waahingtoniinum, Kellogg. Bulb ob-
lique, somewhat rhizomatous : stem 2-5 ft.

high: Ivs. in several whorls of .5-12 each, or
sometimes a few scattered: fls. few, or some-
times as many as 20, on ascending pedicels,
white, tinged with pink or red and dotted
with purple, fragrant. Calif. El. 10. Gn.
20:310; 27, p. 344. J.H. III. 33: 113. -One of
the best Californian species for eastern gar-
dens.

Var. purpilreum, Mast. (L.ruMseens,W&tii. )

.

Smaller and more slender, with smaller, more
pinkish fls. and perianth segments less acute.

1282. Lilium Henryl
iXii.) No. 20.

1283.

Liliuin auratum.

(XJ4.) No. 21.

El. 11. F.S. 19:1975. .Gn. 20:310.-A striking variety
which should perhaps be regarded as a separate spe-
cies.

SUBGENUS ir. ISOLIKION.

A. Xivs. more or less lehorlecl 13. PMladelphicum
AA. Jjvs. not H'liorled.

B. Style shorter than ovary 14. coniolor
BB. Style lo)ir/er than ovary.

c. Fl. papitlose inside.

D. Stem frequently bulhif-

erous 15. hulbiJerum
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DD. Stem not bulbiferotis...W. croceum
cc. J<1. smooth inside, or

nearly so.

D. Lvs. broad lanceolate,

crowded 17. elegans
DD. ii's. linear, scattered ..18. Cateabaei

13. PhiladSlpMcum, Linn. Fig. 1279. Bulb annual,
rbizomatous, small, with few tliicli, brittle scales : stem
1-3 ft. high, slender: lvs. 10-40, thin, glabrous, more or
less whorled: ils. 1—i, terminal or umbellate, bright red,

marked with scattered darker spots toward the center.

Prom Canada to N. C. and west to the Rocky Mts. El.

17. B.R. 7:594. L. B.C. 10:976. B.M. 872 (as Pennsyl-
vanicum) and 579. G.W. P. A. 6. — i. moiitanum. Nelson,
seems to be a western form,with broader lvs. -L. Masseyi
is a southern form, with narrower perianth segments.
This is the most characteristic and widely distributed of

our native Lilies. A charming wild flower. In fact, it is

so acceptable simply as a wild flower that it has seldom
been cultivated, though it takes readily to the garden.
It is a very variable species. Some, at least, of the i.
Baviiricum, or I/. Dahitricnm , in the nursery trade be-
longs with L. Phlladelphimfm.

14. c6ncolor, Salisb. Bulb perennial, ovoid, small:
stem slender, 1 ft. or more high: lvs. 20-30, scattered,
lanceolate, obscurely 7-nerved: fls. 1-3, erect,
1-2 in. long, spreading, bright scarlet, un-
spotted. China. El. 18. B.M. 1165. -One of
the best for garden cult. ; thrifty and easy to

grow. Of graceful, upright habit and good
for cutting.

Var. Sinicum, Hook. Taller, with larger
bulb: fls. more numerous; perianth segments
a little wider, bright scarlet with
black spots. Southern Siberia. B.
M. 6005. L.B.C. 17:1628 (as L.
Buscliiannm)

.

Var. pulchSUum, Baker. A slen-
der yellow-fld. var., perhaps be-
longing with the next.

in. long, bright orange, conspicuously lamellar-papillose
inside. Switzerland, France, northern Italy. Much
cult., especially in Eu. El. 22. L.B.C. 8:784 (poor).—
Closely related to L. bulbiferum, with which it is often
confused. It seems to be confounded with £. elegans,
also, at times. It is distinguished from the former by
having stems devoid of bulbels, and from the latter by
having the flower more distinctly papillose inside.

1286, Lilium Martagon (XM).
No. 25.

1284. Lilium speciosum (XJ-+). No. 22.

Var. parthen-
eion, Baker (L.
coridion

)

. A fine

yellow - fid. var.
One of the very
best for cultiva-
tion.

15. bulbiJerum,
Linn. Bulb ovoid,
perennial : stem
2-4 ft. high: lvs.

scattered, the up-
per ones often bearing bulbils in the axils: fls. 1 to

many, umbellate or somewhat racemose, on short, stout
pedicels

;
perianth 1^-2 in. long, erect, spreading,

bright red or dark orange, usually with some dull spots,

papillose toward the center. Cent. Eu. El. 23. B.SI. 36.

— This is one of the oldest in cult., and has run into

many horticultural varieties, few of which, however,
are known in this country. The only one named in

American trade catalogues is aurantiacum. In Europe
the species seems to be more commonly cultivated.

16. crdeeum, Choix. Bulb perennial, globose: stem
2—4 ft. high, vigorous : lvs. numerous, crowded, linear or
lanceolate, 3-5-nerved, not having bulbels in the axils:

pedicels ascending, white-cobwebby: fls. solitary, or
10-15, in an umbellate raceme, erect, funnelform, 2M-3

1285. Lilium pubcrulum (XM). No. 24.

17. Elegans,Thunb. (L.nmheUMttm,
Hort., not Pursh. L. Uahuricum, in
part. jt. Thunbergidnum, Schultes,
and many other synonyms). Fig. 1280.

Bulb perennial, ovoid: stem 1-2 ft.

Iiigh, stiff, erect, slightly cobwebby, or
sometimes nearly glabrous : lvs. 20-
30, scattered or crowded, 5-7-nerved :

1-5, spreading, usually self-colored
in some brilliant shade of yellow,
orange or red. Japan. Sundry varie-
ties are illustrated as follows: El. 19

and 20. Gn. 47, p. 415. P. 1868:121.
25. p. S. 16:1627 as (L. Tlinnbergianmn).

Gn. 38:778. P.M. 6:127 (as L. auran-
tiacum), I. H. 12:459 (as L. fo7'»(os?rHi.}. — Probably the
most useful hardy species for general garden use. Very
variable, with many striking varieties. Following are
the best:

Var. Sulgens, Baker iL, Bdtmavnim, Wallace. L. fiil-

gens, Morren. I/, sanguitienm, Hort.). A flue orange
or salmon-red var., with perianth segments rather nar
rower than the type. One of the finest Lilies for color-

massing. Thrifty and clean in the garden. Var. atro-
sanguineum, Bak. & Dyer. Very deep dark red. I.H.
14:.503 ? (as L. hwmaiocroiim). Var. alutaceum, Bak. &
Dyer (var. Armeniacmn, vsiv. citrinum, etc.) . More or
less clear yellow. P.S. 22:2319. Var. bicolor, Moore.
Yellow at the center and reddish outwards. Var. planus,
Waugh. More or less double. P. 1871, p. 83. Var. Wal-
lacei, Waugh {!/. Wallacei). Small, dwarf, usually 1-

fld.,paiered; segments rather acute. There are dozens
of other horticultural varieties, among which the best
are Alice Wilson, Best Red, Incomparable, Van Houtte.
These varieties are rather more distinct than in most
species of Lilies.

18. C4tesbffii, Walt. Bulb like that of L. PMladelplii-
cum: stem 1-2 ft. high, slender, erect: lvs. 20-30, scat-

tered, lanceolate: fls. usually solitary, erect, bright
orange red, spotted : segments lanceolate, with long-
attenuate tips. N. Car. to Pla. and west to Ky. El. 25.

B.M. 259 (good). L.B.C. 9:807. R.H. 1868:431 (poor).-
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A pretty plant, but not successful iu cult,, at least not
in the northern states.

SUBGENUS III. AECHLIRION.

A. IjVS. sessile 19. tigxinum
AA. l/vs. short petlolafe.

B. JFls. dull reddisli 20. Henryi
BB. Fls. white, yellowish, or pinkish.

c. Pis, open fiinnelform, on
rather short, s tra i g h t

pedicels 21. auratum
CO. Fls. on long, twisted pedi-

cels; segments twisted re~
volute 22. Bpeciosum

19. tigrinum, Andr. Tiger Lily. Fig. 1281. Bulb
perennial, globose: stem 2-5 ft. high, somewhat whitish
cobwebby: Ivs. scattered, rich green, 5-7-nerved, the
upper ones shorter and bearing bulbels in
their axils: fls. 3-10, or sometimes more, in a
wide raceme, nodding, bright red, thickly
spotted with large purplish spots; perianth //

segments twisted, revolute .Japan and China.

1287. Lilium maculatum (X 1-5). No. 23.

pearance, it stands midway between L. tigrinum and £/.

speciosum. Its free and easy unconventionality of
habit will endear it to the heart of the artist flower-
lover. In this respect, it surpasses even i. speciosum.

21. auritum, Lindl. Gold-banded Lilv. Japan Lily.
Fig. 1283. Bulb perennial, globose: stem 2-i ft. high:
Ivs. 20-30, scattered, 5-nerved : fls. in a short raceme,
with bracteolate pedicels, spreading; segments much
reflexed and somewhat twisted, white, more or less
marked with bands of yellow and spots of purple,
strongly papillose. Japan. In sundry varieties illus-
trated as follows: Gn. 15:183; 16:212; 39, p. 455; 50, p.
148. R.B.21:25. F.M. 1871:514. R.H. 1875:10; 1867:371.
El. lo. B.M. 5.338. A.G. 20:525. A.F. 7:43. Gng.
2:167; 4:53. G.C. III. 25:303.-Several garden varietie's
have been described with botanical names, though none
seems to be equal to the distinction. Trade varieties

are : imperiale, macrdnthum, pictum,
platyphyllum, rufcro-vittatum, rubrum,
specidsum, virginile, virginale album,
Wittei. The Gold-banded Lily is a fav-
orite in American gardens, where it is

used in large quantities. It appears to
best advantage massed and scattered
amongst moderately tall-growing shrubs.
It is of comparatively easy culture, but

1238. Lilium superbum (XM). No. 27. 1289. Lilium pardalinum (X M). No. 28.

El. .38. B.M. 1237. F. 1873:13. -A thoroughly old-
fashioned and remarkably useful plant. It lives and
thrives from year to year in the open border, where it

should be planted in masses.

Var. spl^nd^ns, Leichfc. A fine variety of more robust
habit, with louger-ilowering spikes. Gn. 27:480 and p.
152. F.S. 19:1931 (too dark colored). This is to be highly
recommended. In most gardens it should be substituted
for the ordinary Tiger Lily.

An odd double var. R.H.
F.S. 19:1995. Other vars.

Var. plenfiscens, Waugh.
1873:10 (good). F. 1871:25.

are F6rtunei and Lishmanni.

20. Henryi, Baker. Fig. 1282. Bulb globose: stem 2-6
ft. high: Ivs. lanceolate below, more ovate above: inflo-

rescence a laxcorymbof 4-8 fls., bracteate at the base: fl.

dark reddish yellow, marked with a few irregularly scat-

tered brown spots. Ichang, western China. Gn. 40:830
(fine); 55, p. 233 (fine). G.C. III. 8:380. B.M. 7177 (too

light-colored). — Recently introduced to cult., and un-
questionably one of the best Lilies known for general
garden culture. The price of the bulbs still keeps many
persons from planting it, and many others from massing
it in large quantities, as it should be used for the best
effect. Still it propagates so freely and proves so hardy
that it will undoubtedly soon become cheaper, and find

its way into common use. In habit and general ap-

does not live and thrive indefinitely, as L. speciosum,
Henryi and tigrinum do.

22. specidsum, Thunb. {L. lancifdlium, Hort.). Fig.
1284. Bulb perennial, globose: stem 2^ ft. high, stiff:

Ivs. 12-20, scattered, very short-petiolate, oblong-lanceo-
late, 5-7-nerved: fls. 3-10, racemose, on divaricate, brac-
teate pedicels, white, more or less suffused with pink and
dotted with red, strongly papillose toward the center;
perianth segments much revolute. El. 13. B.M. 3785.
Gn. 25:425; ^^33, p. 289; 45:947 and p. 90 (finel; 45, p. 91;
47, p. 19. R.H. 1843:492. B.R. 23:2000. This is prob-
ably the best species of all for general cult. It is thrifty

and hardy, especially var. rubruw . The habit of the plant
and flower is delightfully free and informal. The white
and the red varieties are both grown extensively by the
florists, and cut for sale. It has been extensively im-
ported from Japan. There are numerous trade names
current, most of which do not stand for important va-

rieties. The ones of greatest concern are Mel-p6mene
and Kraetzeri, The Lily known as " Opal " is a form of

this species.

Var. rtibrum, Hort., is a fine, extra strong growing
sort, with darker pinkish red fls., and is the best for gar-

den culture. Gn.30:72G.

Var. Album, Hort. (i. ;))'«'C03-, Hort.), is white ornearly
so and less thrifty. P.M. 8:127.
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SUBGENUS IV. MAKTAGON.

A. Foliage mostly whorled.
B. JjVS. in small ivhorls of less

than Soriiartly scattered .. .23. Columbianum
BB. jCrs. nearly all in large whorls

of S or more.
c. Bulb large, horizontally

elongated 24. pubenilum
cc. Bulh small, globose.

D. Fls. purplish or whitish .25. Martag-on
DD. Fls. yellow, spotted 26. maoulatum

DDD. Fls. mostly reddish or
dark orange.

E. Color reddish or yel-

lowish, dull black-

spotted 27. superbum
EE. Color orange-yellow,

ivith distinct round
dark spots 28. pardalinum

AA. Foliage not whorled.
B. Formof Ivs. lanceolate; nerves

many 29. monadelphum
BB. Form of Ivs. linear; nerves

one or few.

c. Lvs. crowded.
D. Perianth segments rather

broad.
E. Fls. red or yellow 30. Maximowiczii

EE. Fls. creamy white 31. testaceum
DD. Perianth segments nar-

row.
E. Fls. whitish outside. .32. pomponium

EE. Fls. red outside 33. Chalcedonieum
cc. Lvs. scattered 34. tenuiSolium

23. Columbianum, Hort. (L. S&yi, Nutt. L. parvi-
florum, Holz,). Bulb perennial, ovoid, small: stem
lK-3 ft. high, slender: lvs. few, mostly in whorls of

4 or 5, the upper ones frequently scattered, oblanceo-
late, acute: tls. 2-3 or more, umbellate, on slender nod-
ding pedicels; perianth lK-2 in. long, bright orange,
thickly spotted with small purplish dots; segments
lanceolate, retlexed. Ore.,Wash. El. 31. F.M. 1874:130,
as Z/. parviflornm (not characteristic). — Not uncom-
mon in garden collections, where it succeeds as well as
any of the Pacific coast species. It is so slender of
stem, sparse of foliage and small of flower, as grown in
eastern gardens, that it does not give any mass effect.

It looks best mixed in the border with hardy perennials.

24. pub^rulum, Duchr. (L. Californlcum, Hort., not
Domb. Ij.JlHmboldtii,Roez.&: Leicht. I/. Bloomerianum,
Kell.). Fig.l2S5. Bulb large, thick: stem 3-5 ft. high : lvs.

in 4-6 large whorls of 10-15 lvs. each; fls. 6-10 or more,
in a large panicle, on nodding, divaricate pedicels,
bright orange-red, thickly marked with dark spots;
segments strongly reflexed. Calif. El. 32. P. 8.19:1973.
Gn. 20:314 and p. 568.—A noble, dignified, commanding
plant, and one which ought to be cult, oftener. Rather
formal in appearance.

25. Mirtagon, Linn. (L. Dalmdticum, Vis.). Turk's
Cap Lily. Fig. 1286. Bulb perennial, ovoid: stem
23^-5 ft. high : lvs. in 2—4 whorls of 6-9 each, sometimes
a few scattered, sessile, with 7-11 nerves: fls. 3-20, in a
long, loose, bracteate raceme, nodding, fragrant, vary-
ing in color from purple to dirty white, spotted or un-
spotted; segments lanceolate, strongly revolute. El. 33.

Gn. 23:371; 38, p. 393; 44:927 (as B. Balhansoni).
B.M. 872 and 1034. P.M. 1874:1.30. P.S. 20:2127 (as
Martagon Bal}naticum) . — 'Much cult, in Europe, less in
America. It has many horticultural varieties, but the
only one in our catalogues is album. The plant is vig-
orous, upright and thrifty, with good foliage, but the
fls. are small, dull-colored and not showy, as compared
with our more popular kinds.

26. maculitum, Thunb. (L. Ednsoni, Leicht.). Pig.
1287. Bulb perennial, globose, compact; stem 3-4 ft.

high: lvs. oblanceolate, acute, frequently in a single
"whorl of 8-12, or some scattered, sometimes several
whorls: fls. 4—12, in a loose raceme, on erect, spreading
pedicels, bright orange, conspicuously spotted with pur-
ple on the lower halt: .Japan. El. 34. B.M. 6126 (good).
Gn. 29, p. 287. R.H. 1883, p. 290. -One of the thriftiest

and hardiest species known. It is a trifle high-priced
for general planting, but is worthy a place in every gar-
den. It is one of the most formal and dignified of
Lilies.

27. superbum, Linn. American Turk's Cap Lilt.
Pig. 12S8. Bulb large, globose: stem 3-6 ft., tall, erect;

lvs. often in "whorls, sometimes more or less scattered,
3-5-nerved: fls. 6-12, or even more, paniculate, bright
reddish orange, conspicuously spotted; perianth seg-
ments lanceolate, acute. Canada to Georgia and west to
the Mississippi river. El. 26. B.M. 936 (good). L.B.C.
4:335 (as B. autumnale). Gn. .30, p. 8 (fine); 30:551
(fine); 38:781. Mn. 8:1 (fine). -Frequently cult. Useful
in borders

Var. Carolini&num, Chapm. {B. Carolinidnum,
Michx.). Smaller, more slender, with fewer fls. and
broader lvs. A southern variety, in dry woods, Va. to
Fla., and -west to La.

28. pardalinum, Kellogg {B. Calif6r7iicum, Domb.).
Fig. 12S9. Bulb shtirt, rhizomatous: stem 2-3 ft. high:
lvs. mostly near the middle of the stem, in 3-4 whorls
of 9-12 lvs. each, with a few scattered: fls. 3-10, loose
corymbose, on long, nodding pedicels, bright red with
orange toward the center, strikingly marked with large
purplish brown spots; perianth segments strongly revo-
lute, somewhat papillose. Calif. El. 28 and 29. P.M.
1872 :33 ( as B. Washingtonidnum ) . Gn. 20 :312 and p. 520.
—A magnificent garden flower, not commonly grown,
though adapted to general cult. Var. angustiiolium,
Kellogg, has narrow, scattered lvs. Var. Warei, Hort.,
has yellow fls. Gn. 29:547.

29. monadelphum, Bieb. {L. Szovitzicinitm, Pisch. &
Lall. B. Colrhicum , Hort.). Bulb perennial, ovoid:
stem 2-5 ft. high : Ivs. 30-50, scattered, linear-lanceolate
or oblanceolate, many-nerved: fls. 2-12, sometimes 20-30,

in a raceme, nodding, bracteate, fragrant, yellow, with a
few small spots, and tinged at the base and tip with

1290. Lilium pomponium (X J's). No. 32. -

purple. Persia. El. 36 and 37. B.M. 1405. Gn. 9:9(as
B. Szovitzianim.) ; 39:796. G.C. III. 16:129.-A pretty
species, but not much grown in this country. Var.
Ledebouri, Baker. Dwarfer than the species, with nar-
rower linear lvs. Caucasus.
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30. Maximdwiczii, Kegel (L. LeXchtlini , Hook. L.
Pseudo-tif/rinnm, Carr. ). Bulb globose: stem 2-3 ft.

high, slender, decumbent at base: Ivs. 30-40, scattered,
linear, 3-nerved: fls. few, in a loose corymb, on spread-
ing pedicels, bright lemon-yellow, light orange or red,
thickly dotted with dark purple and tinged with purple
on the outside; segments strongly revolute. Japan, El.
39 and 40. B.M. 5(i73. I. H. 15:540. R.H. 1807:410. F.S.
17:1736, yellow variety. Gn. 21:331, yellow variety; 42 p.
193 (not typical).—A fine garden plant having much the
ame habit and cultural qualities as L, tigrinnm, but

tending more to yellows in the
fis. There are several horticul-
tural varieties, but they are not
generally offered in America.

31. testiceum, Lindl. (L. Isa-
helUniim, Kunze. L. excels Km,
Hort.). Nankeen Lily. Bulb
globose: stem 2-G ft. high: Ivs.

00-100, scattered, linear, 3-5-

nerved : fls. 2-10, umbellate,
rather crowded, nodding, fra-

1291. Lilium parvum. Nat, size.

No. 3G.

1292. Lilium Canadense.
An old flower. {XH-)

grant, creamy yellow, with sometimes a few minute
reddish dots. El. 44. B.B. 29:11 (too highly colored).
P.M. 10:221.—Not known in the wild state, and generally
said to be a hybrid between I/, cavididum and Chalce-
donicuyn. If this is a true hybrid it is the only one
known in cult. A flue, stately plant, with unusually
attractive flowers.

32. pomponium, Linn. (i. rH^iftHi, Lam.). Fig. 1290.
Bulb ovoid, with several lanceolate scales: stem 2-3 ft.

high, thick, stiff: Ivs. 100 or more, scattered, narrow-
linear: fls. 2-15, racemose, nodding, often bracteolate,
cinnabar-red, thickly spotted and papillose within, fra-
grant. N. Italy and S. France. G.C. III. 8:51. Gn.
20:307 (fine). El. 45. -Adapted to the hardy border,
"where it shows well in masses or scattered. An excel-
lent Lily for garden planting, especially the yellow var.
auieum, Hort.

Var. Pyreniicum, Baker (L. Pi/rencticum, Gouan).
A more robust plant, with wider Ivs. distinctly 3-nerved

:

fls. larger, yellow. Pyrenees. El. 40.

33. Chalced6nicum, Linn. Bulb ovoid: stem 3-4 ft.

high, stiff: Ivs. 100 or more, crowded, 3-5-nerved, with
the edges and veins below distinctly papillose: fls. few
in a raceme, nodding, bright red. unspotted, or some-
times with minute dots, rarely yellow. Greece. El. 43.

F.S. 21:2100. B.M. 30. -An excellent garden plant, and

destined to become more popular in America. Here
belongs L. Heldreichi.

34. tenuifdlium, Fisch. Siberian Cokal Lilt. Bulb
small, globose; stem 1-2 ft. high, slender: Ivs. 20-50,
scattered, very narrow-linear, with revolute margins:
fls. 1-20, racemose, nodding, rich scarlet, self-colored;
segments much revolute. Siberia. El. 42. B.M. 3140.
L.B.C. 4:358, as L. jmmUnni (poor).-A deserving fa-
vorite. Very easily prop, either from seeds or bud
scales. Fine for massing. Especially suitable for
beginners.

SUBGENUS V. PSEUDOMARTAGON.

A. Perianth narrow : segments only
stif/htly spreading at the tip.

B. Fls. dull reddidit liroirn 35. Grayi
BB. Fls. bright reddish brown 30. parvum

AA. Perianth spreading : segments rotate
spreading or slightly recurved 37. Canadense

35. Griyi, Wats. Lvs. lanceolate, in whorls of 4-8:
fls. few or solitary, lK-2 in. long, dull reddish brown or
orange, covered inside with purplish spots. Va. and N.
Car. G.F. 1:19. B.M. 7234. — Becoming somewhat com-
mon in gardens. Closely allied to L. Canadense, but
thoroughly distinct as a garden plant. Not showy, but
attractive to the amateur. Of easy cult.

JO. pArvum, Kellogg (L. Canadense, var. Wdlkeri.
I Canadense, var. parvum). Fig. 1291. Bulb of i.
tanadense: stem 1-2 ft. high: lvs. partly whorled, or
the upper ones scattered: fls. few or many, upright or

nearly so, bright reddish orange, thickly dotted.
Sierra Nevada, Calif. El. 30. B.M. C14"C. F.S.
21:2192. J.H. III. 31:113 (poor).-A pretty and
interesting species, but not sufficiently showy
in cult, to suit the average gardener. Var. Slore

pleno is ottered.

37. Canadtose, Linn. Fig. 1292. Bulb annual,
rhizomatous: stem 1-4 ft. high, slender, erect:

lvs. oblanceolate, acute, 5-7-nerved, usually
mostly in whorls: fls. 1 to several, usually some-
what umbellate, 2-3 in. long, in various shades
of yellow, orange and red, with numerous dark
spots. Eastern N. A., from New Brunswick to

Ga and west to the Mississippi river. El. 27. Gn.
29 543 (good) ; 34, p. 182. B.M. 858 (poor).-A good
species for garden use. Excellent for massing or for
scattering in Ijorders of shrubbery or of hardy peren-
nials. Variable. Var. rubrum has red fls. Var. flayum
(or Intetim) has yellow fls. B.M. 800.

SUBSENUS VI. OARDIOCRINUM.

A. Lower lvs. tinged imtJi red 38. cordifolium
AA. Lower lvs. clear green 39. giganteum

38. cordilolium, Thunb. Bulb perennial, glohnsi-: stem
3-4 ft. high : lvs. at the base cordate, long-petiiilate,

tinged with red ;
stem-lvs. cordate-ovate, short-petiohite:

fls. 3-10 in a short raceme; perianth narrow, funnelform,
3-5 in. long, white, with large, violet-brown patches on
the lower half of the outer segments. Japan. El. 1.

G.C. III. 8:41. B.M. 0337. -Sometimes found in collec-

tions, but difficult of cult., particularly in this country.

39. giganteum, Wallich. Bulb globose: stem 4-10 ft.

high : radical lvs. green ; stem lvs. 12-20, scattered,

ovate, acute, deeply cordate at base, reticulate veined,
petiolate: fls. 12-20 in a raceme, slightly nodding, white,
tinged with purple inside and green outside, fragrant,
4-5 in. long. Himalayas. El. 2. G.F. 6:370. B.M. 4673.

F. 1874, p. 79 (poor). R. H. 1861, p. 310. I. H. 1, p. 11.

G.C. III. 8:47 (good); 16:7.54. Gn. 8, p. 504 (c. p.) ; 34, p.

269 (good); 52, p. 226 ; 54, p. 186 (doubtful). -Found
only in large collections. Very difficult of cult.

L. avenaceum, Fisch. On6-2 ft. high : lvs. few, scattered or
somewhat whorled: fls. few, nodding, small, revohite, bright
reddish yellow, with afew tine dots. Gn. 24, p. 85. Japan, Kam-
chatka and vicinity.—jC. Bakerianum, Coll. & Hems. An In-

dian species not yet in cult. Belongs in subgenus Isolirion.—
L.Bolanderi.WMsoVL. Bidbovate: stem 6 in. to 3 ft. high: fls. 1-2,

horizonl;il m- slit^litly nodding, dingy purple or dark brownish
red, dark sin:iltfd, about 1 in. long. Calif. R.are. A fine curi-

osity fur the collector, but not a gardener'splant.-i. caUiJsitm,

Sieb.&Zucc. Bulb small, perennial: stem 1-3 ft.: lvs. 30-40,

scattered, linear. 3-5-nerved: fls. 2-12 in a narrow raceme, on
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short nodding pedicels, bright scarlet. Japan and Loo-Choo
Islands.—-L. Carniolicum, Beruh. Bulb ovoid: stem 2-3 ft.:

Ivs. 30-40, scattered, many-nerved, withciliate margins: lis. ra-

cemose, nodding, 2 in. long, orange or red. Europe. Rare in

cult. EI.45.— -L. Claptoneiise,'Q.OYXj.=Li. primulimim.

—

L. Da-
vidi, Duch. Known only in herbarium.

—

L.Delavayi, Franehet.
A Chinese species recently discovered, and not yet offered for

sale. Fls. wine red, somewhat the form of L. longifiorum.—i.
Fargesi, Franehet. Small, long, yellow tls. Subgenus Marta-
gon. Recently from China, and not yet in the trade. —Jv. formu-
suiii, Franehet. A species recently discovered in China, resem-
bling L. bulbiferum and elegans, hut having white tls. Not in-

troduced.—i. Lankongense, Franehet. Newly discovered in

Yun-nan, China. Not introduced. Subgenus Martagon.— iv,

Lowi, Baker. A new Burmese species, having 2-3 white fls.

somewhat resembling L. candidum. Not yet introduced. B.M.
7232. Gn. 45:953. Gr.C. III. 14:121.-1/. maritimum, Kellogg.
Bulb small, conical: stem low: Ivs. usually scattered, narrow,
often obtuse: fls. solitary or few, horizontal, 1-2 in. long, deep
reddish orange, spotted, Calif.—i. medeoloides, Gray. Stem
slender, 1-2 ft.: Ivs. several, sometimes whorled, sometimes
scattered: fis. 1-3, with short, erect pedicels, funnel-shaped,
bright orange-red with a few spots. Japan, Korea. Rare or un-
known in cult.—i. mirdbile, Franc-het. Anew species of the
subgenus Cardioerinum recently found in Su-Tcliuen, China.
Not introduced.— -L. myriophyllum, Francliet. Recently dis-

covered in China. Said to be a "magnificent species, recalling

L. Walliehiamim." Not yet in the trade.—i. nitidum, Hort.
Bnlb oblong, subrhizomatous, with crowded appressed lanceo-

late scales: stem 18-24 in. high: Ivs, lanceolate, scattered and
in whorls: fls. 10-20, bright yellow with many red-brown dots.

Not in American gardens.—i. occidentdle, Purdy. Bulb rhizo-

matous: stems 2-4 ft.: Ivs. scattering below, but in whorls at

the middle of the stem, lanceolate, acute: fls. few to 15, orange-
red, ^yith. crimson tips and black spots. Calif,—i. ockrdceum,
Franehet. Chinese, recently discovered, not introduced.—i.
oxi/pi'talum,Baker. One-l^ ft.tall: Ivs. 20-30, scattered, lanceo-
late-linear: fi. wide funnel-shaped, or nearly rotate, purplish,

tinged with green beneath, somewhat dotted inside. Western
Himalayas. Not in cult. El. b.~L. papilliferum, Franehet. A
recently named species from Yun-nan, China. Not in the trade.

Fls. dirtv red. Belongs with L. speeiosum, etc.

—

L. polyphyl-
iujw, D.Don. Three-4tt.high: Ivs. 40-60, scattered: fls. 4-10, in

a loose raceme, on nodding pedicels, yellow, with purplish
spots. Himalayas. I.H. 32:565.

—

L. primulhium, Baker. A
new species from Burma, with pale yellow fls., somewhat re-

sembling L. Nepalense. B.M. T221.~L. Fiirdyi, Waugh. Bulb
like L. Columbianum: stem 2-5 ft. high; Ivs. lanceolate, mostly
in whorls: fls. few to 10, horizontal, orange-red, thickly dotted,
fragrant. Washington and British Columbia.— I/. SuUhuense,
Franehet. A new lily of the tenuifolium style, with 1-4 reddish
orange flowers spotted with black. Recently discovered in Su-
Tchuen, China ; not introduced. B.M. 7715.—i. Taliense,

Franehet, A recently discovered species of the subgenus Mar-
tagon. Fls. white or whitish. China. Not in commerce.—!/.
Tunnanense, Franehet. Awhite-fld. species, somewhat resemb-
ling L. Japonicum recently discovered in China. Not yet in the
trade. p. A. Waugh.

LILAC. See Syringa.

LILY, in the narrowest sense, is restricted to the genus
Lilium,but the popular names given below also include
plants outside the family Liliacete. Many of them belong
to the Amaryllis family. African Blue L., Agapantlius
umbellatus. African Corn L., I^ria. Amazon L,, £Ju-
cliaris Amazonica. American Turk's Cap L., LiJhnn
superhum. Atamasco L., Zeplujrantlies Atamasco. Bar-
badoes L., Hippeastrum equestre. Belladonna L., Ama-
ri/llis Belladonna. Bengal L.» Criniim longlfoUnm,
Bermuda L., Lilium Harrisil. Black L., FritlUaria
Camtfihafcensis . Blackberry L., Belemcanda Chinen-
sis. Bourbon L., Lilium candidum. Brisbane L., Bu-
7-ycles sylvestris. Calla L., Bichardia ^fhiopica. Cape
L., Crinum Capense. Checkered L., FritUlaria Mele-
agris. Climbing L., Gloriosa and Littonia. Common
White L,, Lilium candidum. Day L., the blue and white
ones are Bunkias; the yellow and orange ones Hemero-
callls. Easter L., Liliutn Hari-lsii. Fairy L., Zephy-
ranthes rosea. Fayal L., Ornithogalum Arabicum. Gol-
den-banded L., Lilitim auratum. Golden-rayed L.,

Lilium anraium. Guernsey L., Nerlne Sarniensis.
Jacobean L., Sprekelia formosisslma. Kaffir L., Schizo-
stylis coccinea. "SUtLriTposaiL., Caloehortus. HartagonL.,
Lilium Martaqon. Orange L.^ Liliuyn croceum. Peru-
vian Swamp Ii., Zephyranthes Candida. Plantain L.,

Funkia. Pond Jj. ^ Nuphar advena. Sacred L.of China,
Narcissus Tazetta,Yii,T. oricntalis. Spider L. St. Ber-
nard's L., Anihericum Liliago. St. Bruno's L,, Para-
disea Liliastrum. St. James' L., Sprekelia formosis-
sima. St, Joseph's L., Lilium candidum. Tiger L.,

Lilium tigrinum. Turban L,, Lilium pomponium,,
Turk's Cap L,, Lilium Martagon. Water L., Nympkcea,
White li,^ Lilium candidum.

LILY-OF - THE - IWCAS. Alstrosmeria Pelegrina.
See, sdso, Mymenocallis (Ismene).

LILY-OF-THE-PALACE. Bippeastrum aulicum.

LILY-OF-THE-VALLEY. Convallarla majalis.

LIMATODES (probably from the Greek for meadotv^
referring to the habitat of the plants). Orchiddcem.
Similar to Calanthe, but the spurred labelluni is not
adnate to the column but closely wrapped around it. In
Pkajus, and in Calanthe also, the Ivs. are not articulated

to the stem and therefore wither on the plant instead of
falling.

After resting season of Limatodes is over, say from
February to May, shake off the old potting material. If

plants are large, divide them and pot them moderately
tight. For the American climate, chop finely some good,
turfy loam well mixed with old rotten cow manure and
a little leaf mold and sharp sand and place in a shaded
house, temperature 70° to 90°. Do not water till roots
are well out, and sparingly till leaves are well started.

After that and during flower-sheath growth, they will
enjoy profuse waterings and spraying— water with weak
liquid at intervals of 10 days or so, and every plant will
be a marvel of beauty.

rdsea, Lindl. {CaldntJie rosea, Benth.). Pseudobulbs
4-8 in. long, pyriform or fusiform, grooved: Ivs. 8-18 in.

long, elliptic-lanceolate, acuminate, plicate: scape from
the base of the pseudobulb, 12-18 in. long, slender, bear-
ing a many-fld. villous raceme: fls. large, rosy, 1}4 in.

across ; sepals ovate-lanceolate
;

petals oblong, acute
;

lip 1>2 in. long, with a large obovate-oblong midlobe;
baseyellow, edged with scarlet. Jan. Burma. B.M. 5312.

—A hybrid of this species and Calanthe vestita, Lindl.,

is common in cultivation under the name Calanthe
Veitchil, Lindl., which see. John Saul said L. rosea
bore fls. as large as those of Calanthe Veitchil, and
more brilliant in color.

Heinrtch HASSELBRiNa and Wm. Mathews.

LIME. The use of Lime in agriculture antedates the
Christian era. In modern times it has been an indis-
pensable adjunct to potassic, phosphatic and nitrogenous
manures in restoring and maintaining the fertility of
immense areas of soil derived from sandstone, granite,
mica schist and certain shales and slate. Without its

use the wonderful transformation of Limousin in France,
the sandy regions of Germany, and particularly the
reclamation of the sour peat (Hoch-moor) soils of north-
ern Germany would have been difficult or impossible.
Even limestone soils sometimes become so lacking in

Lime near the surface that they stand in great need of
its application.

The necessity of Lime as a direct food for the higher
orders of plants has been indisputably demonstrated.
Its physiological role is of the greatest significance. It

serves also as an indirect food by transforming or set-

ting free other soil ingredients which plants require.

(1) It aids in transforming the nitrogen of organic mat-
ter and ammonium salts into nitric acid, which, in combi-
nation with potash, soda, Lime and magnesia, furnishes
most plants the major portion of their nitrogen. (2) It

appears probable that liming favors symbiosis and the
consequent assimilation of atmospheric nitrogen in the
case of clovers, alfalfa and certain other legumes, while
it may have an opposite effect upon others, among which
may be mentioned serradella and lupines. (3) Lime at-

tacks certain more or less inert combinations of potash
and of phosphoric acid which exist in soils, thereby ren-
dering their manurial constituents more readily assimi-
lable.

Noxious iron compounds in soils are so acted upon by
Lime as to overcome their poisonous tendency. The
presence of carbonate of lime in soils prevents the
formation of sour humiis and consequent injury to a
large class of agricultural plants. Liming makes clays
more friable and sandy soils more compact, thus im-
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proving the texture of each. By the flocculation of the
fine particles of the former, water drains off more readily,

and the danger of serious washing is thus diminished.
Soluble phosphates ai'e less liable to be lost or changed
iuto unassimilable forms in soils containing Lime. Large
quantities of Lime should not be eniiihtyi^d upon .samly

soils in a single application. The repeated usi- ot: highly
magnesian Lime is fraught with danger, though, applied
occasionally in the place of ordinary Lime, it may prove
beneficial. The use of Lime, whether in wood ashes or
from other sources, increases the tendency to alkalinity

of the soil, and hence makes it more favorable to the
development of potato scab, provided the fungus which
causes the disease is already in the soil, or is introduced
into it upon the "seed" tubers. The disease which de-
velops upon turnips and certain other plants, known as
"club foot" or "club root," is lessened to a marked
degree by the use of Lime upon the soil.

Lime is usually applied to land at rates ranging from
half a ton to two and one-half tons \^er acre, and at inter-

vals of from four to six years. It sliould be thoroughly
worked into the surface soil after plowing. Upon sandy
soils it is applied with the greatest safety after com-
posting with organic matter.
The value of Lime in preparing composts has long

been known. Mixed in layers with loam, weeds, muck,
coarse stable manure and other vegetable or animal mat-
ter, it forms in a few months, if kept moist, an excellent

material for the use of gardeners. If worked over a few
times at intervals, the operation is materially hastened.
The introduction of a little common salt or of muriate of
potash facilitates the process by virtue of the formation
of carbonates of soda or of potash. In order to prevent
loss of ammonia, compost heaps are usually kept covered
with moist earth with which gypsum or land plaster may
often be advantageously mixed.
The influence of Lime on plant-growth is often as-

tounding. Lettuce, spinach, beets, onions, muskmelons,
asparagus, clovers, timothy, Kentucky blue grass and
p)oppies are almost failures upon very acid soil until

liming is practiced. Watermelons, lupines, serradella,

cranberries, rhododendrons, azaleas, the Norway spruce
and other plants might be cited that are known to be
injured or ruined by considerable applications of Lime.
Their natural home is upon a sour soil. The Early Rich-
mond cherry, thougli helped somewhat by liming, suc-

ceeds upon very acid soil, while the Black Tartarian
fails under similar circumstances. The Delaware grape
is more in need of Lime than the Concord. Blackcap
raspberries do not seem to be helped by liming, even
upon very acid soil, though the Cuthbert, a red rasp-

berry, responds to the treatment in a marked manner.
The quince is more in need of Lime upon acid soils than
the pear, apple or peach. The American linden and
American elm are thankful for Lime upon acid soils,

"while the white birch sliows utter indifference to it. The
success of the beech upon the limestone soils of Europe
indicates its natural home. Chestnut trees are said not
to thrive well on limestone soils. Gooseberries and
currants are moderately helped by liming on very acid
soils. Strawberries exhibit this characteristic only in a
slight degree.
Rhode Island owes its reputation as the home of Rhode

Island bent to the fact that this grass can persist upon
soil where many other grasses fail, and hence it has
won in the struggle for existence. Had the soil been
well supplied with Lime it is not probable that such
would have been the case. LTpon very acid soils, there
is little fear that the poppy would ever become a perni-

cious weed, as is the case in many of the wheat fields of

Europe. Such soils are, however, the natural home of
common sorrel. The conditions favorable to the poppy
are also favorable to wheat. Barley fails upon very sour
soils, Oats succeed except upon extremely acid soil,

though even soils of that character produce good crops
of rye and Indian corn.

He who will use Lime intelligently must study care-

fully the peculiarities of his soil, and of the plants that
are to be grown. h. J. Wheeler.

LIME (FRUIT) of literature is mostly Citrus Limetta
of Risso, or Sweet Lime, which is now regarded as a form
of C. Medica. The Sour or West Indian Lime (dis-

cussed below) is a much sourer fruit and is Citrus Me-
dica, var. aeida (see p. 32.T, Vol. I), Fig. 1293.

The Sour Lime is a useful member of the orange tribe,

valuable for its acid fruits,which are prized above lemons
in tropical countries for making cooling drinks and for
cookery. Limes are also largely used in the manufac-
ture of citric acid. The tree is low, much branched and
very tliorny, thriving on poorer, rockier soil, and in

closer proximity to salt water than other members of the
citrous tribe. In orcliard planting the trees are set about
1.5x2.5 feet apart, and cultivation given them the same
as for lemon and orange trees.

The variety most commonly grown is a small-fruited,

very prolific sort, ordinarily grown from seed and called

"West Indian." The fruits of this sort are shipped from

1293. Sour Lime— Citrus Medica, var, acida (XM).

lower Florida and the West Indies to Atlantic coast
cities in quantity during summer and autumn. There
are several good varieties beside the common "West
Indian," all of which are propagated by budding or gi'aft-

ing on strong stocks of various kinds, but especially

upon rough lemon and sour orange. Among the best
known and valuable may be named Tahiti, which has
large, smooth fruits almost the size of lemons and Sour
Rangpur, the "Mandarin Lime," in shape and character
of fruit much like the China Mandarin, but with in-

tensely acid juice. There are a number of sorts from
India being experimented with in Florida, but which are

not as yet well tested. The Lime, in almost all varie-

ties, is more tender as regards cold than even the lemon,
not being able to withstand sharp frosts without dam-
age. The Sour Rangpur (from India) is an exception,

and has proved to be almost as hardy as the sweet orange
tree, and has fruited freely in the upper orange belt of

Florida. Doubtless by budding or grafting Limes on
the Citrus trifoliata as a stock, the trees will be able to

stand more severe frosts than when worked on more
tender roots. e. N. Eeasoner.

The Lime is but little grown in California. In early

days it was freely planted, largely iu hedge form around
orange groves. Its susceptibility to injuries from low
temperatures,which did not harm the orange and lemon,
caused its abandonment in our chief citrous fruit regions,

and no effort was made to restore the acreage in frost-

less localities, because the supply from Mexican regions
keeps local prices so low as to oifer no profit to Califor-

nia growers. At present the Lime has no commercial
standing as a California fruit, though several varieties

are grown in a few places for home use.
E. J. WlCKSON.
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LIMNANTHEMUM [Greek, marsh flower). Including
Villdrsia. Gentiunacete. Floating Heart. About 20
species of aquatic plants, widely scattered in tropical

and temperate regions. They have 5-petaled white or
yellow lis., borne in spring and summer. Floating or
creeping: Ivs. ovate or orbiculate, heart-shaped at the
buse, rarely peltate, with a closed sinus, entire or
slightly wavy : peduncles with 1,2 or many tis. : corolla
wheel-shaped, deeply 5-cut; lobes fringed or not; sta-

mens 5, fixed at the base of the corolla. Distinguished
from Slenyanthes by having the capsule 4-valved in-

stead of irregularly 2-valved. Four hardy kinds are
procurable from dealers in aquatics and native plants.

Limnanthemums are most useful ornamental aquatic
plants, and are represented in cultivation by but four
species. L. ?acwiios»Hi— Floating Heart— is the hardi-
est of American species; its mottled, variegated leaves,
about 2 in. broad, are very attractive, regardless of its

dainty, white, miniature flowers. It is best grown un-
der natural conditions, in pools and still water, and in
water about 2 ft. deep. It may also be grown in tubs,
as a surface covering, with a few tall plants in the
center. L. tracliyspermum, commonly known as the
Fairy Water-Lily, is a much stronger grower; Ivs. deep
green, and, when grown in natural ponds, attain large
proportions,4-6 in. broad, and bears innumerable flowers,

more like flakes of snow. It is also valuable for tub cul-

ture, similar to the preceding variety. L. Indicwm,
commonly called Water Snowflake, is undoubtedly the
most interesting and attractive of any, and deserving of
most general cultivation. The leaves are of a light green
color, heart-shaped, and it produces flowers in greater
abundance, which are much larger and covered com-
pletely with hirsute glands. These, like the other varie-

ties, are produced in clusters on the petioles, near the
surface, and, although they are of but one day's dura-
tion, they are produced in such quantities that there is

never any lack of these delicate flowers all through the
season. In tub culture, this variety (or species) will

soon crowd itself over the edge of an ordinary tub, and,
although the leaves no longer float on the surface, it

does not affect the growth or the proliferousness of its

flowering. When grown in tubs, the latter should be
filled two-thirds with moderately rich, loamy soil,

covered with sand, and filled and kept filled with water.
All three species, when strong enough to produce flower-
ing leaves or petioles, produce new shoots, as each clus-
ter of flowers apparently terminates with a bud and
produces leaves; these, when strong, produce flower
buds and leaf buds again, and thus soon reproduce
themselves. L. irachyspermnm produces a cluster of
fleshy roots,with a bud from single leaves in fall, which
are plentiful in Florida in the season. These are excel-

lent for distribution, and can be sent safely a great dis-

tance. The petioles are very brittle and easily snap off,

but the floating leaf soon emits roots at the broken end
as well as where the flower buds are located; thus it is

very free and proliferous. These are very desirable
aquatic plants.
The fourth species, L. (or ViUarsia) nymplioides, is

a rampant, weedy plant, although its mottled foliage
is beautiful and the flower is much larger than those
of the above plants. Its habit of growth is also dif-

ferent: it produces runners, and rambles over an im-
mense space; it also produces seed in great quantity,
which, when ripe, floats on the surface for a short time,
then sinks to the bottom ; it is best confined to the
limits of a tub, where it grows freely and produces its

large yellow flowers in profusion. It is hard to eradicate
when once established, as it is perfectly hardy.

A. Color of fls. yellow.

E. Fls. accompanied by clusters of tubers.

lacnnfisum, Griseb. Stems sometimes 10 ft. long: Ivs.

purplish beneath, 1-2 in. long: fls. 3-6 lines across;
segments ovate, acute : seeds smooth. July, Aug.
Ponds, Nova Scotia to Fla. and La., west to Minn.
B.B. 2:622.

BB. I'ls. not accompanied by clusters of tubers.

nymphoides, Hoffmg. and Link. (Also written L.
nymphwoldes.) Lvs. 2-4 in. broad : fls. 1 in. across or
more ; segments obcordate, short-fringed. May-July.

Eu., Asia; naturalized in District of Columbia. B.B.
2:023. Gn. 24, p. 535. — Simulates Limnocharis Hum-
boldtii in habit.

AA. Color of fls. white.

B. Seeds rough.

trachyspfirmum, Gray. Stouter and larger than L.
lacunosum : lvs. cordate orbicular, thick, entire or re-
pand, 2-6 in. long, spongy: tubers thick: fls. G-10 lines
broad. Apr.-July. N. J. to Fla. and Tex. B.B. 2: 623.
—"Fairy Water Lily" is a nursery catalogue name.

BB. Seeds S7nooth.

Indlcum, Thw. Water Snowflake. Fls. white, yel-
low towards the base within ; segments fimbriated,
densely papillose, without a longitudinal fold down the
middle. Tropics. Not B. M. 658, which is a yellow-fld.
sps*<^'es.

-^yji_ Tricker and W. M.

LIMNANTHES (Greek, marsh flower). Geraiiiacece.
Two or 3 species of American annuals growing near the
water. Low, diffuse, rather fleshy: lvs. pinnate: fls.

white, yellow or rosy, solitary on axillary peduncles, I

in. across: fls. regular, the parts in 5's; sepals valvate
in the bud; glands alternating with the petals; stamens
10: carpels distinct, at first fleshy, at length hard and
wrinkled, indehiseent, separating from the short axis:
ovule solitary.

Douglasi, E. Br. Lvs. pinnate; Ifts. sharply lobed or
parted ; lobes linear: petals oblong-spatulate, notched
at apex, more or less yellow, white toward the tip : fr.

smooth or slightly corrugated. Calif. B.M. 3554. B.R.
20:1673.

LIMNOBIUM {living in pools, from the Greek). In-
cluding Trianea. MydrocharidAcea. Three or four
American aquatic herbs, one of which is in the Amer.
trade. Stemless plants, spreading by means of runners,
the large leaves floating. Monoecious, the fls. arising
from spathes borne on the rootstock, the pistillate

single from a spathe and the staminate 2-4 from a
spathe, all with 6 white segments or petals, the inner
ones being very narrow; stamens in a column, bearing
anthers at unequal heights: ovary with several (C-9)

locules and as many stigmas, ripening into a many-
seeded berry.

B6sci, Rich. {L. Spdngia, Steud.j. American Frog's-
BIT (the European Frog's-bit is Hydrocharis). A neat
floating plant, with purplish, hanging, hairy roots and
long-stemmed, cordate or ovate ivs. 1-2 in. long and
purplish beneath. Lake Ontario, south and west. Good
for the aquarium.
Z/imnobium Bdsci, while it is hardy southward, does

not appear to be so in New Jersey. Its mottled foliage
and silky rootlets are very attractive and make it valu-

able in the aquarium, but when grown out-of-doors in

summer in tubs or pools, it is very vigorous and soon
becomes crowded; the leaves, instead of floating, then
appear in an erect state, the spongy condition of float-

ing leaves having disappeared, the plant having no need
of such. It is really a floating plant, propagated by di-

vision of runners, and should not be placed in shallow
water, where it can readily root into the soil.

Trianea Bogotense is mentioned as synonymous with
Ij. Bosci, but it is more sturdy in habit, of a lighter

color— especially in winter— does not make such long
runners, and forms more compact and attractive ro-

settes of leaves. -Wm. Thicker and L. H. B.

LIMN6CHAEIS (from Greek for swamp-loving).
A lismilcece. Four species according to the latest mon-
ographer (Micheli in DC. Monogr. Phaner. 3) in tropical

America. Perennial aquatic herbs, stoloniferous. with
ovate, petiolate, floating or emersed lvs., and perfect,

with 3 outer and 3 inner parts, fertile stamens about 20,

and several or many ovaries. Excellent minor aquatics

for greenhouse culture or for planting out in warm
summer ponds.

Hiimboldtii, Rich. {L. Cdmmersoni, Spreng. B.
nymjyhdides, Micheli. Hydrdcleys Cdmniersoni, liXch.).

Water Poppy. Fig. 1294. Stem prostrate and rooting:

lvs. broad-cordate-oval, thick, mostly floating: fls. and
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Ivs. arising from bractert nodes, both long- stalked: fls.

2-2 J^ in. across, with 3 obovate-rounded light yellow pet-
als: carpels 5-7, not united. S. Amer. B.M. 3248. B.R.
19:1640.—A handsome plant with the yellow fls. (lasting

1294. Limnocharis Humboldtii (X Ji).

1 day) standing well above the water. In habit, remark-
ably like Llinnanthemum- ui/mphoides. Grows well in an
aquarium or in shallow water. Continuous bloomer.

emarginita, Humb. & Bonpl. {L. Phanieri, Rich. L.
flAva, Buch.). Stouter: Ivs. long-cordate-ovate, dock-
like, standing out of the water : fls. on long-winged
stalks, the yellow petals much contracted below: car-
pels 15-20, scarcely cohering. S. Amer. B.M. 2525.—
Less frequent than the last.

The culture of Limnocharis BumboJdtii is of the
simplest. When grown in tubs, fill the latter two-thirds
full of moderately rich soil, covering with sand and fill

up with water. Two or three plants planted in the cen-
ter will, in a short time, furnish the tub with its bright
glossy green Ivs. and numbers of its bright cheery yel-
low fls., which continue late in the season. In natural
ponds, planted on the edge the plants grow very rapidly,
and spread over a large surface of water. In artificial
ponds, plant in tubs or boxes and place in shallow wa-
ter or stand the tub or box on some stand, allowing 6-9
inches depth of water.

1295, Linaria Cymbalaria, or Kenilworth Ivy.

(XK.)

Idmnoeliaris emarginata, or Jj. Plumieri, is entirely
distinct from the preceding. The light green oblong,
blunt Ivs. are very characteristic and ornamental; petiole

LINARIA

triangular, 1-2 in. high: the fls., produced on a scape,
are pale yellow bordered white. Seed is produced very
freely, and as the seed matures the scapes fall to the
water, the seed ripens and sinks to the bottom, and
where grown out-of-doors, grows freely the following
season. The fiower-scape, as soon as it rests on the wa-
ter, throws up a shoot, which produces another plant in
a short time, which again produces flowers, seeds and
shoots, and so on. The plant may be grown in pots or
tubs or planted out in shallow water in early summer.

Wm. Thicker and L. H. B.

LINABIA {Linwm, the flax, which the Ivs. of some
species resemble). Scrophulariclcew. Low herbs, some-
times subshrubs, of 130-150 species, widely distributed
in extra-tropical regions, several species cult, for the
oddly-irregular fls. and others for the festooning foliage.
Lvs. alternate, or sometimes subverticillate, in the
erect-growing species mostly narrow and entire : fls.
solitary in the axils, or in terminal racemes, yellow,
white, blue or purple ; corolla personate or grinning,
2-lipped, usually 1-spurred at the base (in rare or so-
called Peloria states 5-spurred); stamens 4, ascending
in 2 pairs, slender; style 1: fr. a dry capsule, opening
by slits or pores near the summit.

Occasionally the fls. of the common toad flax (Linaria
vulgaris) are regular. When Linnasus discovered this
form, he took the plant to be of another kind and made
for it the genus Peloria. This word Peloria is now used
generically for the regular state of any normally irregu-

1296. Linaria vulgaris.

Spray from a side shoot CXM).

lar flower. Such monstrosities occur now and then,
particularly in the Scrophulariacese.
In America, Linarias are little known as garden plants,

although they are worthy greater attention. They are
of two general classes,— the hardy perennials and the
annuals. The perennials are prop, by seeds and by
division, usually the latter. All the species are of easiest
culture in any ordinary soil and exposure, and are largely
able to shift for themselves when once established. The
annuals may be started indoors; or in warm situations

they may be sown where the plants are to stand.

A. Plant trailing: lvs. palmatehj veined and lobed

(subgenus Cymbalaria)

,

Cymbalftria, Mill. Kenilworth Ivy. Mother-of-
Thousands. Fig. 1295.

' Perennial tender glabrous herb,
but sowing itself freely from seeds, long-trailing and
rooting at the joints: lvs. cordate-orbicular or reniform,
5-7-rounded-lobed, on slender stalks longer than the
blades: fls. solitary in the axils, on slender stems, small
but pretty, lilac-blue with a yellowish throat: capsule
globular, splitting from the top. Eu. — It sometimes has
white fls. There is also a variegated-lvd. variety. The
Kenilworth Ivy is one of the most familiar of trailers

on greenhouse bottoms and in odd corners; also as a
trailing basket plant in greenhouses and dwelling houses.
It is of the easiest culture, particularly in a moist and
partially shaded place. Prop, by division of the long
stems, or by seeds. It will not stand frost, but the plant
will spring up year after year from seed, becoming es-

sentially annual. It has become established in the open
in many parts of the East. Continuous bloomer. A
good basket plant for poorly lighted places.
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AA. Plant erect or nearly so: Ivs. long.

E. Flowers yellow.

viilga,ri3,MiII. Toad-Plas. Butter-and-Eggs. Pig.

1296. Vigorous perennial, spreading freely by under-
ground stems and in time forming large and persistent

patches: stems strict, nearly or quite simple, slightly

glaucous, 1-3 ft. high : Ivs. many, scattered, linear,

somewhat narrowed below: fls. in a terminal spicate

raceme, erect-spreading, with hanging nectary spur,

sulfur-yellow, but orange on the bearded palate. Eu.
A.G. 13: 469.— Extensively naturalized, and commonly
regarded as a bad weed; but it infests chiefly waste
places, and although difiicult to eradicate it

does not spread very rapidly. Now and then
it appears as an ornamental plant. It is more
interesting to the general plant-lover than to

the gardener. A double-fld. form is figured in

G.C. III. 18:5.54. The Peloria forms may have
5 spurs, or no spurs at all (B.H. 1851: 433).

Maced6nica, Griseb. Robust perennial, 2-3

ft. high, branching: Ivs. narrow-ovate or the
upper ones lanceolate, somewhat cordate at

the base, nearly or quite sessile, entire: fls.

bright yellow, with deeper color on the palate,
in long wand-like terminal racemes. Mace-
donia. Gu. 45:948. J.H. III. 30:469.-A showy
plant, hardy, bearing its snapdragon-like fls.

most of the season. Perhaps a wide-leaved
form of L. Dalmatica, Mill.

BE. Flowers bltie or purple.

c. Perennial border plants.

alplna. Mill. Compact-tufted plants, 6 in. or
less high, with weak and spreading flower
stems: Ivs. linear or lanceolate, mostly in
4's; fls. in short racemes or heads, blue with
an orange-colored palate, the straight or
slightly curved, sharp spur as long as the
corolla. Alps. P. 8.20:2128. G.C. II. 14:105.
—A pretty little alpine, blooming in July
and Aug.

triornith6pliora, Willd. Glaucous, 2-3 ft.

tall: Ivs. ovate-lanceolate, in 3's or 4's: fls.

about 3 in a whorl (hence the name, beurinij

three birds), rather large, slender-stalked,
violet- and purple-striped, with orange pal-
ate, about 1 in. long, the spur inflated above
and exceeding the lobes. Spain, Portu-
gal. P.S. 22:2297.-A handsome and
interesting plant, rarely seen in Ameri-
can gardens.

cc. Annual plants of the flower garden
(See B.H. 1896, pp. 371-374).

bipartita, Willd. A foot high, erect,

branching, with scattered or verticillate

linear Ivs. : fls. large, in a long racemose
spike, violet -purple, with the palate
orange-colored above and whitish to-

wards the base, the spur curved, about
as long as the corolla, standing oblique
or horizontal; upper lip parted. Portu-
gal, N. Afr. — Old-time annual, but it has never been
popular In N. Amer. Var. ilba, Hort., has yellowish
white fls. Var. spl^ndida, Hort., has handsome deep pur-
ple fls. There is also a var. striata, Hort.

Maroccana, Hook. f. Fig. 1297. Spike much shorter
and denser: fls. bright violet or rose, with a whitish
palate, the spur long, pointed, as long as the pedicel and
sometimes hanging nearly parallel with the axis of the
soike: Ivs. nianr, linear, scattered or whorled, hairy.
Morocco. B.M. 5983.

reticulata, Desf. Pis. pubescent, purple, reticulated
with purple, the palate yellower copper-yellow, the spur
pointed and shorter than the corolla and pointing down-
ward: spike short: Ivs. linear, scattered or verticillate.
Portugal. —An old garden plant, but little known in
America. Runs into two or three forms.

L. aparinoldes, Dietr. See L. heterophylla.—i. Tli-oiissonnet-
tii, Ch.iv. (L. mwUipunctata, Hoffing.). Low annual, with yel-
low, black-spotted lis., orange on the palate, and lanceolate or

59

linear Ivs.: 5-8 in. high, mostly upright. Spam.—L. Canaden-
sis, Dum., is a weedy native plant, of no value to the garden.
It is annual or biennial, strict, 1-2 ft., with very small blue fis.

—L. Dalmatica, Mill., is a yellow-tid. perennial: see L. Mace-
douica, in the main list.

—

L. hepaiiccefolia, Steud. A good al-

pine, making a very low mat: lis. purple: Ivs. cordate or reni-
torm, lobed. Corsica, SiT,rdinia.—i. /te(e?'oj3ftyiia, Desf. (L. apa-
rinoides, Dietr. ). Annual, erect, with scattered linear Ivs.: fls.

straw-colored, with a yellow palate, in spicate racemes. Mo-
rocco. B.M. 6041.

—

L. multipunctata, Hoffmg.^L. Brousson-
uettii.

—

L. purpurea. Mill. Erect perennial, with long racemes
of pnrple-bearded tls. and linear whorled Ivs. Eu. Of little

value.

—

L. saxdtilis, Hoffmg. & Link. Roekwork perennial,
trailing, with thickish lanceolate Ivs., and yeUow fls. in short
clusters Spain. l H. B

LINDELOFIA (Friedrich von Lindelof, of
Darmstadt, a patron of botany). Borragin-
dcew. Two species of hardy herbaceous per-
ennials from the Himalayas, one of which is

cult. It grows l-ly4 ft. high, and in June
and July bears racemes of drooping, odd-
colored fls. about three-fourths of an inch
long, with a pale blue tube and 5 deep rose
or purplish lobes. The racemes are about 6
in. long, and have 8-12 fls. The plant is likely
to be winter-killed unless given a sheltered
place, good drainage and winter covering. It

is not fastidious as to soil. Easily prop, by
division. It seeds freely and flowers the sec-
ond year from seed.

Like Solenanthus, this genus has the habit
and nutlets of Cynoglossum, but the stamens
of Cynoglossum are included, while those of
the other two genera are exserted. Solenan-
thus differs from Lindelofia in having a more
tubular flower, the lobes being relatively
shorter and erect or slightly spreading.

spectAbilis, Lehm. Pilose : Ivs. oblong-
acuminate, the upper ones heart-shaped or
clasping at the base: racemes bractless. B.
R. 26:50 (Cynoglossum longiflorttm). J.H.
111.31:235. J. B. Keller and W. M.

LINDEN. Tilia.

LINDllEA. See Benjoin.

LINDS.S)A, or Lindsaya, is a genus of about
50 species of tropical ferns, none of which are

advertised in America. Schnei-
der, in his Book of Choice Ferns,
says they usually die soon after
importation, even if apparently
in good condition on arrival.

In their native habitat, he says,
these ferns usually creep about
in poor, stony soil, which is fre-
quently drenched and washed
away by rain. They need a high
temperature and htimid atmos-
phere. Lately some success has
been attained by placing Lind-
Sieas in pots nearly filled with
crocks, in which they are firmly

held by 2 or 3 pieces of turfy loam, and by imitating in
other ways the natural conditions described above.

Linaria Maroccana,

(XK.)

LINN.9IA (named after Linnaeus, at his own request; it

was his favorite flower). Caprifolideew. Hardy ever-
green trailing subshi-ub with opposite, small Ivs. and light
pink, campanulate, nodding fls. in pairs on slender up-
right stalks. A graceful, dainty plant for rockeries, pre-
ferring a shaded position and porous, peaty soil. Prop,
usually by division or cuttings of soft or half-ripened
wood under glass. Only one species in the colder re-
gions of the northern hemisphere. Calyx 5-parted ; co-
rolla campanulate, 5-lobed; stamens 4: ovary 3-celled:
fr. dry, indehiscent, 1-seeded. By some botanists Abelia
is united with this genus.

boreaiis, Linn. Twra Flower. Pig. 1298. Stems
slender, slightly pubescent: Ivs. short-petioled, roundish
or obovate, with few crenate teeth, K-5-4 in. long: fls.

pedicelled in 2's at the top of slender, upright pedun-
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cles ; corolla rose-colored or white, about K in. long,
fragrant. June-Aug. In N. Anier. south to Md., and
Calif, in the Mts. B.B. 3:235. Gn. 24, p. 177.

Alfked Rehder.

:^^%W^

1298, Linnsa borealis (XK).

UNOSFKXIIX {Greek, linear spadix). PalmAcem. L.
Pef7-ickUtna is a pinnate-leaved palm from New Guinea,
int. 1899 by Sander & Co., who say: "The slender,
alternate pinnte are slightly arched. The base is netted
with brown fiber, small, hair-like glumes of the same
color being apparent on the younger fronds and leaf-

stalks. The young fronds are colored similarly to those
of Ai'cea Ilsemanni, and when developing have the
luster and brilliancy of new copper."
Linospadix contains about 4 species of dwarf, un-

armed palms, all from New Guinea, varying consider-
ably in foliage. The genus is allied to Bacularia, but
Bacularia has premorse leaf segments and erect anthers
fastened at the base, while Linospadix has acuminate
leaf segments and versatile anthers fastened on the
back. Linospadix is distinguished from Howea (which
see) by the stamens 6-9: pistillate fls. with 6-9 stami-
nodes : ovule parietal.

Petrickiana, Sander. Pinnse once cut from the apex
to a third or fourth the length of the pinna; laterally cut
about six-sevenths of the way from the tips of the seg-
ments to the rachis: premature basal Ivs. cut once from
the apex to half their length, the 2 lobes uncut. G.C.
III. 24:299. — This is a handsome pinnate-leaved palm
of compact growth and well furnished with foliage, at

least while in a young state. In its juvenile condition,
the leaves of L. Petrickiana are simply bifid, the
pinnate form gradually appearing as the plant attains

age. Cultural couditions suited to the needs of Calamus
and Diemonorops will be most likely to succeed with
Linospadix, and include a temperature of 70°, plenty of

water, and some shade throughout the year.

W. H. Taplin and W. M.
LINOS'^RIS (Linum and Osyris, which genera it re-

sembles), Compositce. One species, i. -yifZf/dWs, Cass.,
of Europe, is a good hardy perennial, growing lK-2 ft.

high, and bearing numerous small pale yellow heads

:

stems strict (from a hard root), striate, finely pubescent,
bearing many alternate, small, linear, entire Ivs. It is

an excellent late summer and fall bloomer, thriving w^ell

in any good garden or border. Prop, by division.
The genus Lynosyris is now referred to Aster by many

botanists, the above species then becoming Aster Lino-
syris, Bernh. It is also known as Ohrysocotna vulgaris,
Gueld. Horticulturally, it is distinct, with its yellow
heads and peculiar habit. From Aster it differs techni-
cally in the absence of rays and in yellow fls. L. H. B.

lilNXTM (classical name). Lin&cece. Flax. Temper-
ate-region plants of both hemispheres, of 80 or 90 spe-
cies, herbs or sometimes subshrubs. They are erect-

growing plants, with narrow alternate (rarely opposite)

and mostly entire Ivs., and showy 5-petaled fls. which
open in the sunshine. Stamens 5 and alternate with the
petals, usually united at the base: ovary 1, 3-5-loculed,
bearing as many styles as locules, and ripening into a
dry capsule which may or may not be dehiscent. The
fls. are borne in terminal racemes or cymes, and, although
each flower may be short-lived, the continuity of bloom
makes the plant showy. There are two horticultural
sections, — the annuals and perennials. All are of easy
culture in an open and warm place, fully exposed to the
sun. Seeds of the annuals may be sown where the
plants are to bloom or they may be started under glass.
The perennials often bloom the first year from seed, and
seeds are often used to propagate them ; but the plants
may be divided. There are several native Linums, some
of which are small-fld., weedy plants.

A. Plant annual; fls. red or blue.

B. Bloom red.

granditldmm, Desf. Flowering Flax. Figs. 1299,
1300. Erect, branchy, 1-2 ft., glabrous: Ivs. many, alter-
nate, broadly lanceolate to oblong, sessile or nearly so:
fls. terminating very slender pedicels which are 1-3 in.

long, the obovate petals wide-spreading (fl. 1-lK in.

across, and something like a single-fld. pink) and much
exceeding the pointed scarious-edged sepals. N. Afr.
B.M. 4950. R.H. 1848:401. — Very serviceable garden an-
nual, and popular for its glossy bright fls. The color
varies in the shades of red. Var. rilbrum has bright
red fls. Var. kermesinum is crimson. L. cocclneHm,-
Hort., is a scarlet-fld. form. In a warm, sunny place, the
Flowering Flax makes a very satisfactory plant. It is

not adapted to cutting, since the fls. are not durable.
Will not stand frost.

BB. Bloom hlue.

UBitatissimum, Linn. Flax. Much cult, for linseed
and for fiber, and running wild along railroads and in
fields : 2-3 ft. high, very slender-branched, glabrous:
Ivs. small, linear or lanceolate, acute, alternate : fls.

about Kin. across, light blue, soon withering: pod large,
mostly exceeding the scarious-edged sepals, nearly or
quite indehiscent. L, htimile. Mill., also cult, and some-

1299. Linum grandiflorum. Natural size.

times run wild, is lower and has a dehiscent capsule;
it is probably only a form of the above. — Flax has been
cult, from time immemorial, and it is unknown in an
originally wild state. Some authorities consider it to be
a modified form of i. ^e)*e^rjie.
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AA. Plant perennial : fls. yellow or Hue {white vars.).

B. Bloom yellow (L. trigyniim, which may be sought

here, will be found under the genus Reinwardtia).

Ilivum, Linn. Erect from a somewhat woody base,

glabrous, 1-2 ft. : Ivs. lanceolate or linear, alternate: ils

golden yellow, in a much branching cyme, the showy
petals much exceeding the glandular-ciliate sepals. Eu.
B.M. 312. —A good half-hardy perennial, but not popu-
larly known in this country.

BB. Bloom blue (or white).

perfinne, Linn. Fig. 1301. Erect-growing and branchy,
glabrous, 1-2 ft. tall: ivs. linear and acute, alternate:

fls. rather small, azure blue (there is a white-fld. form),

on the ends of slender pedicels, the styles and stamens
of different lengths (fls. heterogonous) in different lis.:

capsules ovoid, dehiscent, on inclined pedicels. Eu.

—

Worthy hardy perennial, summer-blooming, often flow-

ering the first year from seed.

L^wisii, Pursh (L. perenne, var. Liwisii, Eaton &
Wright). The West American representative of the

above, and scarcely distinguishable from it except that

the fls. are not heterogonous, pedicels more erect in fruit,

calyx nerves not evident. Fls. 1% in. across, clear sky-

blue, very pretty. B.R. 14:1163 (as L. Sibiricum, var.

Lewisii).

Austriacum, Linn. (L. perinne, var. Austrlacttm,
Voss). Lvs. linear, punctate: fls. rather small, violet-

red or light blue : fruiting pedicels horizontal or re-

flexed. Austria. —Hardy North, growing 1-2 ft. high and
blooming all summer.

NarbonnSnse, Linn. One to 2 ft. high, forming a

spreading clump, glabrous and slightly glaucous, and
very handsome for rockwork : lvs. linear-lanceolate,

pointed, alternate: fls. 1% in. across, on slender pedicels

in loose panicles, azure blue, with white eye and white
stamens. Eu. Gn. 52, p. 401. — Blooms in late spring and
early summer. L, jj. B.

LION'S EAR. Leonotis. L. Foot. Leontice ; also

Prenanthes serpentaria. L. Tail. Jjeonotis Leonurus.

JjtP&'RIS {Greei, fat, shining). Orchid&cem. A large
genus, containing over 100 species, distributed over the
warm and temperate regions of the entire earth. The
plants grow erect,with stems in some species 1 ft. high,

bearing 1 or several lvs. and a terminal raceme of small,

rarely medium-sized fls. Herbs, terrestrial or epiphytic:
stems sometimes thickened at the base into a small
pseudobulb, sheathed by scales : lvs. few, broad, con-
tracted into sheathing petioles: fls. whitish, greenish
yellow or purplish ; sepals and petals nearly equal,

linear, spreading; column long; lip nearly plane, often
with two tubercles above the base.
L. liliifolia should be planted in well-drained soil; a

shady bank is preferable. L. LceseUi delights in a wet
situation, just at the edge of the water.

1300. Linum Erandifloruin.

liliifdlia, Rich. Twayblade. Plants 4-10 in. high:
lvs. oval or ovate, 5 in. long; raceme with many purplish
fls. : labellum large, wedge-obovate. Succeeds in well-
drained soil on shady banks; woods and thickets, east-
ern N. Amer. B.B. 1:476. A. G. 12:153 and 13:517.-Pro-
curable from Dutch bulb dealers and dealers in native
plants.

LoesSlii, Rich. Plants 2-8 in. high : lvs. elliptic-lanceo-

late, 2-6 in. long: raceme with few greenish fls.: lip

obovate pointed. In wet thickets, N. Amer. and Eu.
B.B. 1:477. G.C. II. 21:144.

Xj. atropxtrpicrea, Lindl. Plants 1 ft. or more high: lvs. 2-4,

nearly round, aeumiuate plicate, near together at the upper
part of the stem: raceme many-fld. : fls. ehoeolate-purple: lip

oblong, obtuse, recurved, .lune. Ceylou. B.M. 5529.—The most
ornamental of the genus.

Edward Gillett and Heinrioh Hasselerinq.

1301. Linum perenne (XK).

LlPPIA (August Lippi, French traveler, 1678-1704).
Sya.,Aloysia. Verbenclceie. The Lemon Verbena is an
old-fashioned favorite, with delightfully fragrant foli-

age, a sprig of which was often included in mixed bou-
quets. It is a low-growing, tender shrub, with long,
narrow, pointed, entire lvs., which are usually borne in
3's. In summer, it bears minute fls. in a delicate, pyra-
midal panicle, composed of many-flowered spikes, which
appear in groups of three at decreasing intervals along
the main axis. The Lemon Verbena comes from South
America, and in the North is deciduous. In northern
gardens it needs a winter overcoat of straw. In S.

Calif, it attains a large size out-of-doors. Full cultural
directions are given at the end of this article.

The genus Lippia is botanically nearer Lantana than
Verbena, though the common forms of all three genera
are very unlike horticulturally. Some species of Lippia
have their spikes crowded into dense heads, like Lantana.
The drupe in Lippia is dry, but in Lantana it is often
.iuicy. About90 species, chiefly American, a few African.
Shrubs, subshrubs or rarely herbs, hairy or not: lvs.

opposite or in 3's, rarely alternate, entire, toothed or
lobed, flat or wrinkled: calyx small, 2=^-cut; corolla
with a cylindrical tube, and 4 lobes.
Under the name of L. repens, Franceschi introduced

into S. California in 1900 an interesting perennial
plant designed as a substitute for lawn grass in the
South.. It makes a remarkably dense mat, and bears
numerous tiny flowers an inch or so above the ground.
The fls. are borne in a dense, bud-like head, covered
with many tightly overlapping bracts. The fls. appear
in rings, beginning at the base of the little head.
Franceschi writes of this plant that it thrives in any



930 LIPPIA LIEIODENDRON

soil no matter how poor, rapidly covers the ground,
smotliers weeds, stands trampling, requires much less

water than grass, needs no mowing, can be easily taken
out if desirable, and is used in southern Europe for
tennis grounds. Voss pictures this plant with an erect
and tufted habit, and refers it, together with L, canes-
cens, to i. nodiflora. These two names were kept dis-

tinct by Schauer in De CandoUe's Prodromus, and speci-

mens of Pranceschi's plant come nearer to Jj. canescens
than to £. nodiflora. Schauer's distinctions are given
below, but there is doubt as to the chief point of differ-

ence; viz., whether any of the plants are annual. They
all take root at the joints.

AA. Plant annual.

nodifldra, Rich. Stems herbaceous: calyx 2-parted,
slightly 2-keeled, keels puberulous; the whole corolla a
little more than one-twelfth of an inch long. Banks and
sand}' shores in the torrid zone and warmer parts of
the temperate zone.

A. Plant perennial.

canescens, Kunth. Stem somewhat woody at the base

:

calyx 2-toothed, 2-keeled, the keels slightly villous;
corolla conspicuously larger than in related species,
rosy, with a yellow throat. S. America, in dry, grassy
places.

citrioddra, Kunth (Aloijsia citrioddra, Orteg. ) . Lemon
Verbena. Lvs. in whorls of 3 or 4, lanceolate, short-
stalked, glabrous, densely covered beneath with glandu-
lar dots; spikes whorled and axillary or collected in

terminal panicles, which may be 3 in. long and wide.
B.U. 367 I

nrbena triphylla). Gn.56:U60. G. C. II.

11:301.

A florist should always have a few Lemon Verbenas.
Save a dozen plants in spring, shift them on as required,
and in the summer plunge the pots outside. At the
approach of frost bring them into the greenhouse, stand
them under the lightest and coolest bench, and give
them water enough merely to keep the wood from
shriveling. In early Pebruary shake the plants out of
the pots, shorten the unripened and weak wood, repot
in fresh soil, using 4-inch pots, and start the plants
into fresh growth in a temperature of 55°. In a few
weeks they will be covered with new growths suitable
for cuttings. Cuttings root readily in about 3 weeks.
The sand of the cutting-bench should be a little warmer
than the air. Water the sand twice a day, and keep it

well soaked. Never allow the cuttings to wilt from sun-
shine or dryness. Transfer the cuttings when rooted to
2-inch pots, and in April shift to 3-inch pots, plunging
them in a mild hotbed, where by the middle of May, with
one pinching, they will have become flue, bushy plants.
They need frequent syringing to prevent attacks of red
spider- Wm. Scott and W. M.

LIQUIDAMBAE (a compound of the Latin liquidus,
fluid, and the Arabic amhar, amber, the name given by
the Spaniards in America from the fragrant sap which
exudes from the tree). Ha^namelid&cew. A genus of
about 4 species, the one commonly known being the
Sweet Gum or Liquidambar of the middle and southern
states, a most interesting tree from its symmetrical
head, star-shaped maple-like lustrous lvs., brilliant au-
tumnal color, deep furrowed bark and corky winged
branches. Its branches are short in proportion, and
slender, giving it, when young, a narrow, pyramidal
head, which becomes, when old, a narrow, oblong
crown. Its foliage in autumn usually assumes a deep
crimson. Its corky branches, not a wholly constant
character, add to its picturesqueness and lend to its

interest in winter. In the southern states, where it fre-

quents river bottoms and is one of the most common
trees, it reaches the height of 80 ft. or more. Parther
north, where it is found on the borders of swamps and
is rarer, it reaches the maximum of 00-70 ft. On drier
and higher ground, it remains a small tree. In cultiva-
tion it is of moderate growth, thriving both in low,
damp places and on higher grounds, reaching a height of
30-40 ft. Beautiful at every stage, its habit adapts it to

both informal and formal planting, in the latter respect
particularly to street and park planting, under which
conditions it succeeds well. One of the most valuable

trees in cultivation in the middle and southern states

;

its lack of hardiness farther north forbids its use there.
It is free from insects and diseases, and is said to with-
stand salt air. Its resin resembles the liquid storax of
the Orient. It is propagated by seeds, which should be
stratified as soon as ripe, many of them lying dormant
until the second year. It requires close pruning when
transplanted.

styraciflua, Linn. Sweet Gum. Bilsted. Stak-
LEA^'ED or Ked Guji. ALLIGATOR TREE. A native tree,
80-140 ft. high : lvs. simple, alternate, generally rounded
in outline, deeply and palmately 5-7-lobed, serrate, aro-
matic, deciduous, glabrous below except a pubescence
in the axils of the veins; lobes triangular-ovate, acute;
petioles 6-7 in. long, slender: fls. apetalous, monoecious,
in globular heads, the staminate heads greenish, /i in.

in diameter, in terminal racemes, the pistillate heads
solitary, long-peduncled, at length drooping, 1-1K in. in
diameter, hanging all winter: staminate fls. have no
calyx, but numerous stamens intermixed with small
scales

;
pistillate fls. cohere as to their ovaries, forming

globular heads which harden in the fruit, having scales
for sepals, 4 rudimentary anthers and 2-celled ovaries,
1-2-seeded: capsules 2-beaked at the summit, forming
together a dense spinose head. March-May. Conn, and
southern N. Y. to Fla., III., Mo. and Mex. G. P. 2:235.
P.G. 3:111. G.C. II. 14:633. Mn. 4:117. Gn. 24, pp. 166,

167 and 38, p. 208.

L. orientalis. Mill. (L. iraberbis, Ait.) . A tree of Asia Minor.
Very similar to L. styracirtua and differing iu that the lvs. are
smooth in the axils of the veins. ^ Phelps Wyman

LIQUORICE. See GhjcijrrUza.

LIKIODfiNDEON {lirion, lily, and dendrov, tree; re-

ferring to the shape of the flowers). MagnoUAcea^.
Tulip Tree. Whitewood. Yellow Poplar. Hardy
ornamental, deciduous tree of pyramidal habit, with al-

ternate, long-petioled, rather large lvs. of unusual shape,
and large tulip-like greenish yellow fls. appearing in
spring. A very beautiful tree for park-planting and for
avenues, with handsome, clean foliage of rather light

bluish green appearance, rarely attacked by insects or
fungi, assuming in fall a brilliant yellow color; the fls.,

though of not very showy color, are conspicuous by their

size and shape. The Tulip Tree is also an important
forest tree, and the soft, fine-grained, light yellow wood
is much used in carpentry for furniture,boat-building and
the manufacture of small articles ; it does not split easily

but is readily worked and bent to any required shape. The
inner bark is said to have medical properties. The Tulip
Tree grows best in deep, rich and somewhat moist soil.

Transplanting is not easy; it is best done in spring,
just before the tree starts into new growth. Prop, by
seeds sown in fall or stratified and sown in spring; va-
rieties are usually grafted or budded on seedling stock,

rarely prop, by layers. The seeds are sometimes hol-

low, especially those grown along the eastern limit of
the species. One species in N. America from R. I. and
Vt. to Wis., south to Fla. and Miss. ; also occurring in
China. Lvs. with conspicuous deciduous stipules co-

hering when young and inclosing the next leaf: fls.

terminal, solitary, with 3 spreading sepals and 6 erect,

broadly ovate petals; stamens numerous, with long and
linear anthers; pistils numerous, forming a narrow
column, developing into a light brown cone, at maturity
the carpels, each consisting of a long, narrow wing with
a 1-2-seeded nutlet at the base, separate from the slen-

der spindle. The Liriodendron is one of the noblest
trees of the American forest.

TulipiJera, Linn. Pig. 1302. Tall tree, to 150, rarely
to 190 ft., with a trunk to 10 ft. in diam., often destitute

of branches for a considerable height, glabrous: lvs.

about as broad as long, with 2 lobes at the truncate and
notched apex and 2-4 lobes at the base, bluish green
above, pale or glaucous beneath, 5-6 in. long: fls. green-
ish 5'ellow, marked orange within at the base, lH-2 in.

long. May, June. S.S.l:"l3. Em. 2:605. B.M.275. Gng.
7:259. A. G. 1892:485. Mn. 2, p. 4; 6, p. 145. Gn. 34, p.
42. V. 20:86. — Var. pyramidale. Lav. (var. fa.^tiriic)tiim,

Hort. ). With upright branches, forming a narrow pj'r-

amid. Var. integriSolium, Kirchn. Lvs. rounded at the
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base without lobes. Var. obtusllobum, Pursh. Lvs. with
only one rounded lobe on each side of the base. There
are also several vars. with variegated Ivs., of which var.

aureo-marginatum, Hort. (var. panache, Hort.
)
,with Ivs.

edged yellow, is one of the best. F.S. 19:2025; 20:2081.

1302. Tulip tree—Liriddendron Tulipifera CXJa).

— In the middle West, Liriodeudron is universally
known as Whitewood. To lumbermen in the East it is

known as Poplar and Tulip Pox^lar.

Alfred Eehder.
LIBiOFE (named after the nymph Liriope). Hceina-

doracece. A tender, bulbous plant from China, growing
a foot high, with grass-like foliage and 1 or 2 scapes
overtopping the Ivs., which bear from J uly to September
as many as 90 violet-colored fls. in a spike-like raceme
6-12 in. long and 1 in. wide. The fls. are less than % in.

across, 6-parted and arranged in groups of 3-5 along the
racerae. They vary from dark purple through violet to
whitish. The deepest color is the finest, and is set oft

by the yellow anthers. The genus has only one species
and has been referred to 5 different families. The plant
has a short, thick, stoloniferous rhizome, no stem: no
perianth tube, and hypogynous stamens. It is procur-
able through Dutch bulb growers, and should perhaps
be grown in the greenhouse the year round.

spicita, Lour. (i. graminifbUa, Baker). Lvs. all

radical, linear-lanceolate, obtuse, 3-nerved, with a few
brown scales at the base: stamens 6: style columnar:
ovary 3-eelled. B.M. 5348, B.R. 7:593, and L.B.C. 7:694,

all as Ophiopogon spicatus. — Var. densifldra (i. gra-
minifolium densifJorum, Hort. Van Tubergen) is pre-
sumably the best form. W. jj.

LISIANTHTJS (Greek, smooth flower). Gentiandcew

.

The choice and rare plant known to catalogues as L.
Hussellianus is one of the largest-flowered species of
the Gentian family. It is a tender annual from Texas
and Mexico, and grows IK ft. high, producing its

5-lobed, purple, dark-eyed fls. in summer and fall. Un-
der favorable conditions the fls. are 4 in. across, as
many as 10 or 11 on a plant, and individual blossoms have
been known to last three weeks. The proper name of
this plant is Enstoma JiitsseJJia))a. In Lisianthus, the
ovary appears to be 2-celled, because the placentae are
connivent in the middle of the cell, but in Eustoma the
placentae are separated from each other by a consider-
able space. Lisianthus has about 60 species, all tropical
American; Eustoma only 2 species.

Ruasellianus, Hook. (Properly jE'Hs/d»?!n StisseliAnum,
G. Don). Glaucous: stem simple, or with a few opposite
branches: lvs. opposite, connate, ovate or ovate-oblong,
3-5-nerved : fls. pauicled, as large as a tulip ; lobes
obovate, spreading; stigmaof 2 very large, green,velvety,

spreading plates: pod oblong; seeds minute, pale
brown. B.M. 3626. G. C. III. 4: 240. E.H. 1863:
51 and 1881, p. 189. tj^,

jj.

This flne plant is difficult to grow in America.
In the Old World it is usually treated as a cool
greenhouse subject, being sown in early spring
for summer and autumn Isloom. The writer has
not grown it for thirty years, but in view of the
renewed interest in this plant, his experience
may be useful. The seed should be sown care-
fully, and at every stage of the plant's growth
over-watering should be guarded against. The
seedlings are very likely to damp-off. When they
are ready for trans-planting from the seed-beds,
use small pots. When larger plants are needed,
place them in a light, airy place and give gener-
ous bottom heat. For soil, use good loam, sand
and well-rotted manure. p, l, Harris.

LISSOCHILUS (Greek, smootJi lip). Orchid-
dceie. This genus contains about 30 species dis-

persed in tropical and S. Africa. Some of them
are very handsome, but they seem to be little cultivated
m America, only a single species being advertised here.
The plants are terrestial herbs, distinguished from their

near allies by the dissimilarity of the sepals and petals,
the latter being much larger and wider and usually of
a different color. The lvs. are plicate and prominently
veined, long and narrow: stems very short, leafy, finally

thickened into pseudobulbs: raceme simple: scape long,
stout, sheathed but leafless, growing beside the pseudo-
bulb : labellum spurred or saccate,joined to the base of the
column. The plants maybe grown in a compost of fibrous
loam, leaf-mold and sand. During the growing season
they require plenty of water, but during three months
of winter they should be allowed to rest and be kept dry.

Krfibsii, A. Rich. Lvs. in tufts on the young stems,
elliptic-lanceolate, 8-12 in. long : scape 2-3 ft. high :

raceme 12-18 in. long, with 20-30 fls.: sepals linear-ob-

long, bent back, green, with dull purple blotches; petals
much larger, golden yellow; lip yellow, pendulous, sac-

cate between the small, rounded lateral lobes; middle
lobe orbicular, notched in front. Flowers from May to

Oct., the fls. remaining a long time. Natal. B.M. 5861.

-Adv. 1895 by Pitcher & Manda.

L. giganihis, Welw. & Reichb. f . A gigantic orchid whose lvs.

are said to grow to a length of 8 ft., with flower spikes twice as
high: sepals linear, curled backward: petals oblong-quadrate,
1% in. across, pinkish rose: labeUum 3 in. long, with a long
spur ; middle lobe trowel-shaped, pui-ple, striped with darker
lines. Congo. G.C. III. .3:617. S.H.2:3o5. I.H. 35:53.-i. Hors-
fallii, Batem. A robust plant, vnfh plicate lvs. 2-3 ft. long and
5-6 in. broad, sharp-pointed: flower stalk twice the length of
the lvs., with many large fls. 3 in. in diameter: sepals reflexed,

rich piu-ple-brown on the upper sic'e; petals much larger, almost
square, white, suffused with rose. B.M. 5486. H.andsomer than
the first.— JL.rbsexis.JAinW. Lvs. broad and stiff: stem 3-4 ft.

high : sepals brown ;
pe:,ils and labellum fine rose-colored.

B.R. 30:12. Also a showy plant.— Jj. spec'ic>SMS, R. Br. Pseudo-
bulbs nearly underground : lvs. dark green, ensiform : scape
2-4 ft. high, with fragrant fls. 2 in. across: sepals sm,all, green,
reflexed; petals large, yellow; lip mostly yellow, apparently
on the upper side, due to the inversion of the fls. -June,

Jiily. Cape. B.E. 7:573 (erroneously numbered 578). P.M.B.
^•25. Heinrioh Hasselbrings.

LISTfiEA (after Martin Lister, 1638(?)-17r2). Oreltid-

(tcefe. Small, slender, erect herbs, with fibrous or some-
times fleshy roots, bearing a pair of opposite green lvs.

near the middle, and 1 or 2 scales near the base of the
stem: fls. small, spurless, in a terminal raceme; sepals
and petals similar, spreading or reflexed ; labellum rather
longer, narrow, entire or 2-lobed. About 10 species, na-
tives of the north temperate zone.

convallarioides, Torr. Stem 4-10 in. high , with smooth,
round-oval, obtuse, cuspidate lvs.: raceme 2-3 in. long,

bearing 3-12 greenish yellow fls. June-Aug. In woods.
Nova Scotia to Alaska and Calif.; south to N. C.
in the Mts. B.B. 1:473.
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cord^ta. Very slender, 3-10 in. liish : Ivs. cordate-
ovate, nuicronate: raceme 1-2 in. long, with 4-20 minute
purplish fls. June-Aug. In moist woods, Nova Scotia
to Alaska and Ore., south to N. J. ; Eu. B.B.I: 473.

Heinkioh Hasselbring.

LITHOSPfiEMUM (Greek, rock seed; the seeds like

little stones). Borragindcece. This includes a few low-
growing hardy herbaceous perennials of minor impor-

tance. The best known is i.
prostyafum, a rock-gardeu
trailer, which bears numer-
ous leafy spikes of blue fls.,

each about % in. across,from
early summer to autumn.

1303. Puccoon,—
Lithospermum canescens (X %).

1304. Lithospermum
aneustifolium. Nat. size.

The common Grorawell, £. officinale, is rarely cult, as

a medicinal herb. The rest are procurable from dealers

in native plants. Seeds of the G-romwell and the western
species are procurable, and plants of the other kinds.
i. prostratum is said to be prop, only by cuttings of the
previous year's wood; I/. niHltifloruni by cuttings of

young shoots. The kinds with red roots yield a dye.

Lithospermum has about 40 species in extra-tropical

regions: herbs or subshrubs, rough, silky, or bristly:

1vs. alternate: fls. white, yellow, bluish or violet; calyx
5-parted; corolla funnel- or salver-shaped, 5-lobed; sta-

mens 5, fixed to the tube : ovary 4-lobed.

A. Color of fls. hlue or purplish.

B. Habit trailing: tube of corolla densely hairy, thrice
as long as the calyx.

prostratum, Lois. Gentian Blue Gromweli.,. Sub-
shrub: Ivs. lanceolate-linear, margin somewhat revolute:
tube of corolla pubescent outside, densely villous at

apex. B. Eu. This is presumably the plant in the trade,
since 1/. prostratum, Buekl., is a white-fld. annual
properly called L. JUatamorense. However, L. prostra-
tum, Lois., is referred by Index Kewensis to //. fruti-

tosjKtt, which see. Gn. 45, p. 135. J.H. HI. 32:475.

BE. Habit erect: tube of corolla not hairy.

fruticdsum, Linn. Distinguished as above by DeCan-
dolle, and apparently more of a shrub, with the leaf
margins decidedly revolute. S. Eu.—Not cult.

AA. Color of fls. pale yellow, yellow or orange.

B. Size of fls. small; tube about as long as the calyx:
roots not red.

c. Inflorescence sparse : throat of corolla crested with
appendages.

oJiicinMe, Linn. Gkomwell. Much branched, 2-3 ft.

high : Ivs. lanceolate or ovate-lanceolate, 2 in. or less

long: fls. dull white. Along N. E. roadsides, but natu-
ralized from Eu.

cc. Inflorescence dense; throat of corolla nearly devoid
of appendages.

pildsum, Nutt. Mostly unbranched, 1 ft. high: Ivs.

linear and linear-lanceolate, 2-4 in. long: fls. dull green-
ish yellow, crowded in a leafy thyrse. Western N.
Amer.

BB. Size of fls. large, showy : tube of corolla much
longer than the calyx; roots red, long and deep.

c. Floral leaves reduced to bracts no longer than the

calyx.

muItiSlfirum, Torr. Height 1-2 ft.: Ivs. linear: fls.

light yellow, spicate. Rocky Mts. to W. Tex.

cc. Floral leaves much longer than the calyx.

D. Tube of corolla Vi-2 times as long as the calyx:
crests of throat little if at all projecting or arching.

E. Fls. nearly without pedicels: glandular ring at the
base naked.

canescens, Lehm. Puccoon, of the Indians. Red
Root. Indian Paint. Fig. 1303. Height 9-12 in. or
more: fls. orange. Plains and open woods, in sandy
soil, upper Canada to Ala., west to Ariz. B.M. 4389.

EE. Fls. mostly pedicelled: glandular ring at base
within bearing 10 very hirsute lobes or teeth.

hirtum, Lehm. Height 1-2 ft. : fls. bright orange.
Pine barrens, Mich, to Fla. and Colo.

DD. Tube of corolla 2-4 times as long as the calyx
crests of the throat conspicuous and arching.

angustiJdlium, Michx. Fig. 1304. Height 9-12 in. or

more: Ivs. all linear: fls. of 2 sorts, the earlier and con-

spicuoxis kind bright yellow, with corolla tube 1 in. or

so long, later ones and those of the more diffusely

branchiug plants with inconspicuous pale corolla, with-
out crests in the throat and probably cleistogenous.

Apparently all grades between early large fls. and late

small ones. Prairies. D. M. Andrews says it has pale

cream fls. Var. longifldrum {L. longiflornm. Hort., D. M.
Andrews) is said to grow 1 ft. high, with larger, pale

lemon fls. and comes true from seed. Grows wild in

Colo. w. M.

LITTjEA. See Agave.

LITHES!A (Chilean name). AnacardiAcece. A genus
of small South American trees related to Rhu.s, and by
Bentham and Hooker included in that genus. The plant

cult, by some under this name seems not to be true to

name, as it is a tree with undivided Ivs., while the true

plant is as hrub with 1-3 pairs of Ifts. and odd pinnate.

D. C. Mon. Phan. vol. 4.

Aroeirinha, March. {L. molleoides, Engl.). Shrub,
9-12 ft. high: Ivs. of 5 lanceolate Ifts., the raehis and
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petiole narrow-winged ; Ifts. 2-3 in. long, glabrous,
with small panicles of greenish yellow fls. and almost
white drupes 1-2 lines in diam. Brazil.

J. B. S. Norton.

LITTONIA (Dr. Sainuel Litton, professor of botany
in Royal Dublin Society). Liliacem. Littonia and
Gloriosa are called Climbing Lilies. Thej' are tender,
tuberous plants, with glossy, lanceolate Ivs. which curl
at the tips into tendrils, enabling the plants to reach
C-8 ft. The fls. are 6-parted, but in Littonia the seg-
ments are not reflexed like a Cyclamen, as in Gloriosa.
Fls. nodding, bell-shaped, orange, 1 in. or more across

;

segments oblong, acuminate, IK in. long: capsule long,
3-celled; seeds scarlet, about the size of a sweet pea,
round, arranged in 2 series. The odd-shaped tubers are
about 13^ in. across and may be planted outdoors in May.
There are i species, 1 from Arabia, 1 from S. Africa
and 2 from tropical Africa.

mod^sta. Hook. Lower Ivs. in 3's, upper ones alter-

nate: perianth segments provided with a small oblong
nectarv, partiallv closed by a ciliated scale on each side:
style S'-cut. S.Africa. B.M. 4723. Var. Keitii, Hort., is

an improved form, with larger and more abundant fls.

John Endicott and W. M.
LIVE - FOEEVEK. Sedum Telephium and other

Seduvts.

LIVEKLEAF. Rejiatica.

LIVEEWOET. A general name for a group of cryp-
togamia (flowerless plants), somewhat allied to mosses
and known as Hepaticfe. Conocephalus and Marchantia
have been offered by dealers in native plants as suitable
for rockwork and bog gardens. Lunularia is a common
weed in greenhouses.

LIVING EOCK. Consult Anhalonium.

LIVISTdNA (Patrick Murray, Baron of Livlstone).
Palmdcece. About 14 species of fan palms from tropical
eastern Asia, Malaya and Australia. Trunks usually
tall, stout, ringed below, clothed above with dead leaf-

sheaths: Ivs. spreading, orbicular, plicate, split to the
middle or below; the segments bifid, infolded, naked or
fibrous along the margins ; rachis
nhort; ligule small, cordate, free; pe-
tiole long, stout, flat or rounded above,
convex below, often spiny along the
margins; sheaths margined with re-
ticulate fibers : spadices long, at first

ascending, pendent in fruit, long-
peduncled, loosely branched, the
branches slender: spathesmany, long,
tubular, compressed, sheathing the
peduncle, thick, coriaceous, bifid or
2-lipped, 2-keeled or ancipital : no
bracts or bractlets: fis. greenish; fr.

smooth and shining, oblong-globose or
ellipsoidal, black, blue, yellow or
brown.
From the seven allied genera men-

tioned under Licuala, Livistona is dis-
tinguished by the following charac-
ters: fls. hermaphrodite: carpels of
the ovary globose, distinct or slightly
cohering : styles short, distinct or co-
hering: albumen not twisted, broadly
scooped out on the ventral side:
branches of the spadices not bracted
or the lower ones bracted.

A. it's, glaucous beneath.

Jenkinsiana, GriS. Lvs. 5-6 ft. broad, reniform, flabel-
late, 70-80-fid, glaucous beneath, the divisions very nar-
row, straight, shortly and obtusely 2-toothed. Assam.

AA. Lvs. not glaucous beneath.

B. Petioles without spines.

Wo&diordii, Ridley. Petioles slender, without thorns,
only i{ in. thick : lvs. orbicular, quite thin, 2 ft. long,
18 in. wide, split into very narrow acuminate lobes, the
lower ones free almost to the base, the inner ones split

only one-fourth of the way down: spadices very slender,
the short slender branches protruding from the mouths
of tubular brown sheaths : drupe globose, % in. in diam.,
bright red. Polj'nesia. First described in G.C. III.

23:177. — Nearly related to Jj. anstralis, but more grace-
ful, with smallei flowers and fruit.

BE. Petioles spiny below the middle.

c. Length of spines '%in. or less.

olivsefdrmis, Mart. {Corypha Gebdnga, Hort., in part).

Stems medium : lvs. glabrous ; petiole somewhat 3-

angled; spines retrorse, 1-3 lines long; segments 12-15
in. long, deeply bilobed, the lobes very long, acummate,
linear, pendent, with or without very short filaments:
fr. olive-shaped, solitary, or twin and connate to the
middle. Brazil.

00. Length of spines 1 in. or more.

D. Shape of lvs. reniform.

Chin^nsis, R. Br. {Latdnia Borbdnica, Hort., not
Lam. ) . Stem G ft. high, more than 1 ft. thick, gray, with
approximate rings : lvs. many; petiole equaling the
blade, covered to about the middle with retrorse brown
spines, 1 in. or more long ; blade reniform, 4-6 ft. in
diam.; segments linear - lanceolate, long- pendulous,
deeply forked, filiferous, the lower 1-2 ft. long, 1-2 in.

wide, the middle 3 ft. long, the lobes acuminate, 4-8 in.

long. China.

DD. Shape of lvs. orbicular.

rotundifolia, Mart. (ChanuBrops Birod, Sieb. C. Byr-
rhd, Hovt.). Stem 40-50 ft.high,l-lK ft. in diam., erect
or subflexuous, brownish black, obscurely ringed ; petiole
6 ft. , with recurved spines 1% in.longat the base; blade
3-5 ft. in diam., suborbicular, at length somewhat peltate
through reversion of the lowest lobes ; segments 60-90,
connate for one-third their length, bifid to the middle,
the lobes long-acuminate. Java. R.B. 21:110. F.R.
1:301. S.H.2:28.

BEB. Petioles spiny from base to apex.

E. Segments of the lvs. free one-third of the way doivn.

altissima, ZoU. Lvs. bright shining green, lK-2 ft.

long; segments free one-third of the way down, bifid at
the apex; petiole 2-6 ft., upper part green, brown toward
the base, inclosed in a reddish brown network of woody

1305. Livistona humilis.

fibers, armed on the margins with stout black recurved
spines. Java.

EE. Segments free nearly to the base.

F. Position of segments rigid, not drooping.

australis. Mart.
(
Corypha austr&Us, R. Br. ) . Stems

40-80 ft. high: lvs. in a dense crown, orbicular 3-4 ft. in

diam., divided to or below the middle into 40-50 narrow,
plicate, acuminate segments, either entire or 2-cleft at

the apex. Australia. B.M. 6274. Gn. 26, p. 337. V. 9:328,
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FF. Position of segments drooping.

a. Ifumber of segments 10-12.

Hodgendorpii, Hort. Stem tall, cylindrical, with tri-

angular leaf-scars: petiole rounded on the back, 3-5 ft.

long, red-brown at the base, olive-green above: spines
stout, recurved, lK-2>.2 in. apart, %-2% in. long: leaf

suborbioular, 4K-6 ft. in diam. ; segments plicate, cune-
nate, pendulous at the apex and 5-7-lobed, the lobes

acute. Java. I. H. 21:174. P.B. 1:427. Gn. 25, p. 392.

QG. Numher of segments more than 12.

hiimilis, R.Br. (i. ifffirJ.ff.P.Muell.). Pig.1305. Stems
4-16 ft. high : Ivs. at length orbicular-cordate, 3 ft. in

diam., deeply divided; segments narrow, plicate, acumi-
nate, the filaments between the lobes altogether wanting
or very minute or 1 in. long; petiole much flattened,

with acxite edges bordered with small prickles inter-

mix:ed Avith larger ones, often ^in. long. N. Australia.
— Pig. 1305 is redrawn from Martins.

subglobdsa, Mart. A medium-sized palm : Ivs. gla-

brous, the rays 10-12 in. long, 2-parted nearly to the
base, the lobes linear, very acuminate, pendulous : fr.

subglobose. Java.—Known in Java as "Sedangan."

Jared G. Smith.

This is the most extensively grown genus of fan-

leaved palms in commercial horticulture of the pre.sent

day, its commonest representative being the well-known
"Chinese Pan Palm,"i. Chinensis, which is also known
to the trade, and improperly, as Latania Borbonica. In
general, the members of this genus are by no means
difficult to grow, though it is well to make some distinc-

tions in culture between such strong-growing and com-
paratively hardy palms as I/. Cliinensis audi, anstralis,

and the more tender species from Java and northern
Australia, among which L. hnmilis, L. olivwformis and
L. rotundifoUa are prominent.
For those of the first section a strong loamy soil well

enriched with thoroughly decayed stable manure, good
drainage, an abundance of water and a night tempera-
ture of 60° will provide satisfactory conditions for

sturdy growth.
The more tropical species, of which i. rotundifoUa is

a good example, make better progress in a somewhat
lighter soil and a higher temperature, 65° to 70° being
more congenial to them than the cool treatment accorded
their stronger relatives. More shade is also required for

the warmhouse species, in order to retain the rich green
color that a healthy Livistona should present.
Red spider and white scale are two of the most trouble-

some insects to the grower of Livistonas, the first being
controlled to a great extent by thorough syringing, while
the latter may be eradicated by the careful use of various
insecticides, though avoiding the frequent application

of extract of tobacco, the continued use of the latter

substance often resulting in injury to the foliage of

Livistonas.
Zf. anstralis is a more stubby-growing plant than i.

Chinensis, the fan-like leaves are stiffer and less grace-
ful, and the footstalks are more thoroughly armed with
stout spines, while the leaves are also smaller in propor-
tion to the plant than those of i. Chinensis. L. Hoogen-
dorpii and L, olivosformis are somewhat alike in young
plants, but the first has many more and coarser spines
on the footstalks, and the stalks of L. Hooriendorpii are
generally longer, the leaves of both being much divided.
li. rotundifoUa and Jj. altissima are much alike in a
small state, and the writer is inclined to think that the
seeds of the latter are sometimes substituted for those
of L. rotundifoUa. The leaves of Ij. rotundifoUa are flat-

ter and more even in outline, those of L. altissima being
somewhat undulated, as though they were crowded on
the stalk. In fact, small plants of L. rotundifoUa are
usually more symmetrical, and also have longer foot-

stalks. VY. H. Taplin.

LLOYDIA (after Edward Lloyd, who found the plant
in Wales). LiUitcem. About 4 species of bulbous plants,
of which L. alpina was said by Baker to have the widest
distribution of any plant in the lily family. Dwarf
plants, with hard, grassy Ivs. and small, whitish, long-
lasting fls. ; perianth 6-parted; segments withering and

persistent ; stamens 6, hypogynous, shorter than the
perianth: cai^sule obovoid; seeds flattish.

alpina, Salisb. {L. serUina, Sweet). Distinguished
from the other species by having an oblique, somewhat
rhizomatous rootstock and glands on the claws of the
perianth segments. Radical Ivs. 2-4, linear, convolute:
stem usually 1-fld., 3-9 in. long: Ivs. 3-i, small, linear:
fls. whitish, yellowish purple at its base. Mts. of Wales
to Sicily, Himalayas, Colorado.— Adv. 1889 by. P. H.
Horsford.

LOASA (South American name). Loascicece. These
plants are too much like nettles to deserve cultivation,
though their fls. are odd and interesting. The pain
from their pricks lasts several days. Each of the "5-

hooded petals contains a bunch of stamens. They are
treated as half-hardy annuals, {^qq Annuals.) A ge-
nus of about 50 tropical American herbs, erect or twin-
ing: Ivs. alternate or opposite, entire, lobed or decom-
pound : capsule 3-5-valved from the apex, rarely twisted

:

ovary 1-celled; ovules numerous. The allied genus
Blnmenbachia differs in having capsules which are
longitudinally 5-10-valved and most frequently spirally
twisted.

1306. Loasa tricolor (X /4).

A. Sepals as long as petals.

tricolor, Lindl. Pig. 1306. Annual, 2 ft. high: Ivs.

opposite, bipinnatifld, very prickly: sepals as long as

the petals
;
petals yellow: crown red: filaments white.

Chile. B.K. 8:667.

AA. SejMils shorter than petals.

B. Petals yelloK.

hlspida, Linn. Annual, IK ft. high: Ivs. alternate,

5 in. long, 314 in. wide, pinnixtifld ; segments lobed : se-

pals much shorter than the petals
;
petals yellow, over

1 in. long. June-Aug. Peru. B.M. 3057. G.C. 111.

22:291. Gn. 25, p. 451. — Cult, in pots abroad.

BB. Petals ivhite.

vulcAnlca, Andr^ (£. Wdllisii, Hoit). Erect, bushy
annual, 2-3 ft. high: Ivs. 3-6 in. broad, 3-parted; seg-

ments serrate, each with a long stalklet, the lateral

ones often divided into 3 Ifts. : sepals shorter than the

petals; petals white; eve of fl. of 2 concentric red
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bands, with 5 yellow spots outside. New Grenada.
B.M. G410. I.H. 25:302. R.H. 189i, p. 233.

BB. Petals hrick-red.

lateritia, Gill. Without stinging hairs: stem scarcely
any; Ivs. opposite, long-petioled,pinnatisect; segments
rotundate, crenately lobed: peduncles twin, 1-fld., ter-

minal, about as long as the leaf: calyx lobes oval, longer
than the coroUa tube, half shorter than the corolla.

Chile. The above description is from the original one.

A much confused plant (see addenda of Ind. Kew
under Loasa and Blumenhachia; also equivocal pas-
sages in Engler & Prantl Pfl. Fam. 3:6a:118, 119, Lief-

erung 100). The stinging vine 10-20 ft. high pictured

in B.M. 3632 as L. lateritia, is a Blumenbachia, of the
section Raphisanthe. Z/. aurantiaca, Hort., is usually
given as a synonym of JJ, lateritia in botanies, but is

kept separate in the trade.

LOBfiLIA (Matthias von Lobel, or L'Obel, 1538-1616,

a Flemish botanist and author. Latinized Lobelius).
Ijobelidcece (by some combined with the Campanuldcece)

.

More than 200 herbs (or sometimes subshrubs in the
tropics) of wide distribution in temperate and tropical

regions, comprising many species with very showy
flowers. Corolla gamopetalous and tubular, split down
one side ; lobes 5, the 3 on the lower side (as the fl.

stands) somewhat united and forming a lip, the other 2

(1 on either side of the cleft or split) erect or turned
back ; calyx short-tubular or globular, joined to the
ovary, short-toothed ; stamens 5, united into a tube
around the single style, the tube often protruding from
the cleft into the corolla: fr. a 2-valved capsule. The
flowers are blue, red or yellowish, on 1-fld. pedicels,which
are arranged in a terminal raceme. Lvs. alternate,

mostly narrow.
There are two horticultural groups of Lobelias,— the

annuals and the perennials. The annuals are low, nor-
mally blue-fld. species suitable for bedding and edgings.
They are of the easiest culture either from seeds or
cuttings. See L. iJrinns (No. 1). The perennials are

again of two types,— the hardy and the half-hardy or
tender. The hardy kinds are natives, of which Jj. car-
dinalis and i. sypliiliiica are the leading representa-
tives. These inhabit bogs and low places, and the best
results under cult, are to be expected in moist and
cool spots. The half-hardy sorts are chiefly derivatives
of the Mexican Ij. fulgciis, a plant which is deservedly
popular in the Old World, but which has not attained

great favor here. These species may be bedded out in

the northern states. They are carried over winter in

pots or in a cellar. They usually give good results the
first year from seed, if started earl}--; or seeds maybe
sown in the fall and the plants carried over in a frame.
The hardiness of the hybrid perennial Lobelias in this

coimtry is yet to be determined. It is probable that
forms of L. fulgens will stand outdoors in the middle
states if given winter protection. In the latitude of
Washington they are hardy in winter but are scarcely
able to withstand the summers.

INDEX.

alba, 1 c, 6. Goldelse, 1 b. Paxtoniana 1 c.

atrosanouinea, 9. Golden Queen, 1 b. perennis, 10.

bicolor, 1. gracilis, 1, 2. puinila. 1 a.

cardinalis, 7. Krandiflora, 1 c. Queen Victoria, 9.

Cavanillesii, 13. heterophylla, 1, 3, 4. ramosa, 4.

compaeta. 1 a. hybrida, 10. Eivoirei, 12.

erecta, 1 a. Kalmii, 5. speciosa, 1 c.

Erinus, 1. Kermesina, 1 c. splendens, 8.

Feuillei, 14. laxiflora, 13. syphilitica, 6.

formosa, 9. Lindleyana, 1 e. temiior, 4,

fulgens, 9. Lugdunensis, 11. tricolor, 1 c.

Gerardi. 11. marmorata, 1 e. Tupa, 14,

glandulosa, 6. Nanseniana, 9.

A. Plant annual [or so treated), low and diffuse-

groiving.

B. Beards or hairy tufts on only tlie two lower anthers.

1. Erinus, Linn. (L. heferopliylla, Hort., sometimes, not
Labill. L. gracilis, Hort., not Andr. L. bicolor, Sims).
Figs. 1307-8. Diffuse and half-trailing annual or per-
ennial, much used for edgings. Glabrous or slightly
hairy below, 6-12 in. high: lvs. variable, the lower ones
obtuse and obovate or spatulate and crenate-toothed,
the upper ones oblanceolate or oblong (becoming linear

-. 5?^V^,J?\

1307 Lobelia Erinus

Isatiual size

and acute near the top of the stem ; and mostly sharp"
angle-toothed: fls. }4-% in. across, on slender pedicels*
light blue with a lighter center; the calyx lobes awl-
like, spreading, as long as the corolla tube; 3 lower
lobes of coroUa large and spreading. S. Afr. B.M.
514, 901.— One of the commonest of all annual edging
plants, particularly for early season effects. In our hot
climate, it often ceases blooming in midsummer, but
with good soil, plenty of water, and occasional cutting
back, it will bloom till frost. Seeds
sown in January and February will

give blooming plants by April and
May. For fls. alone, rather than
for edgings, the seeds may be
started later, or even sown in the
open ground. For definite results
in edgings, however, it is usually
better to start from cuttings. In
the fall, lift the best plants and
grow them in pots through the
winter as stocks from which to se-

cure cuttings. Cuttings taken in
late January or February should
give blooming plants by May.
Seedlings vary, and one cannot
rely on them for specific effects in design work, although
they may be best for the amateur who desires only fls.

Some strains of seeds, however, come very true. Lo-
belia Erimis is also a good pot-plant for the winter con-
servatory.

Lobelia, Erinus is exceedingly variable. The forms
fall into three groups:

(a) Variation in habit : Var. comp&cta or erecta,
dense-growing forms suitable for low, close edgings:
subvarieties are blue, white, etc. The most popular
bedding forms belong to this strain. The name erecta
is often used for the taller strains. Var. grracilis, with
slender growth and suitable for vases or baskets :

blue. Var. pumila. Very dwarf.
(b) Variation in color of foliage: Golden Queen

and Goldelse, with yellowish foliage. Also forms
with bronzy foliage, but not constant.

(c) Variation in color and size of fls.: Var. dlba,
white. Var. fldre pi^no, double. R.H. 1875:71. Var.
grandifldra. Various large-fld. forms. Var. Kerme-
sina, Crimson. Var. Lindleyana. Rose-color, with
white eye. Var. marmorata. Fls. marbled. Var. Pax-
toniana. Light bluewith white eye: growth straggling.
Var. Royal Purple, Purple-blue. Var. specidsa.
Large-fld., light azure blue, with white eye. Var.
tricolor. Fls. blue or pink, with white eye and car-

mine spots.

BB. Beards or hairs on all the anthers. The three fol-

lowing species are probably not in the Araer. trade,
although they are known as cult, plants. The
names sometimes occur, but the plants which they
represent are probably forms of L. Lrinus. But
the descriptions will enable the student to distin-

guish whether the species occur.

2. gracilis, Andr. A foot or less high, slender, decum-
bent at the base, glabrous: lower lvs. ovate and deeply
cut, the upper ones narrower and pinnatitid (becoming

?' ','•"= Z' \ " '•' tSS;

1308. Lobelia Erinus.

One of the most popular edging plants.

linear and entire at the top of the stem) : fls. }4-H in.

across, blue with a whitish eye, the middle lower lobe
stron^lj' obovate, the 2 upper lobes small and curved and
usually hairy: ti. -cluster long and open, more or less

1-sided: seed angled, not winged. Austral. B.M. 741.
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3. heterophylla, Labill. Much like the last, but fls.

larger, (the middle lobe nearly 1 in. long) and the lower
leaves parted into linear lobes ; seed winged. Austral.

B.R. 23:2014. P.M. 9:101.

i. tfinuior, R. Br. (i. ratndsa, Benth. ). Erect or as-

cending, 12-18 in., pubescent: lower Ivs. small, mostly
ternately divided, the upper Ivs. linear and mostly en-

tire: fls. rather large, bright blue, borne far apart on
very slender pedicels, the middle lobe much the largest

and obovate: seed smooth and shining, compressed.
Austral. BM.378i (an Ij.heterophtjlla}. B.2:93. R.H.
1856:281. G.C. II. 15:105.

AA. Plant perennial {rarely biennial}, usually tall

or strict-growing.

B. Corolla very unequally hilahiate or 2-lipped, tlte

lower lip S-lobed and deflexed, tlte upper lip very
small.

0. Species: fls. blue [sometimes varying to white).

5. Ealmii, Linn. A slender perennial (sometimes bi-

ennial ?), G-18 in. high, glabrous, branched: ivs. nar-
row-spatulate to linear at the top of the stem, remotely
denticulate: fls. small (% in. long), very light blue, in

a long, loose raceme, on filiform pedicels. On wet banks
and slopes and margins of bogs, in N. states: propagat-
ing by offsets. B.M. 2238. -Sold by dealers in nativ
plants. Useful for bog planting.

G. syphilitica, Linn. Strong, weedy herb, 2-3 ft., gla-

brous or nearly so, mostly simple: Ivs. thin, oblong-
oval to lanceolate, attenuate to the apex but the point
mostly blunt, small-dentate or crenate-denticulate, nar-
rowed into a very short petiole: fls. about 1 in. long in a
long, wand-like, racemose spike, blue or purplish, the
tube about K in. long ; calyx hairy and enlarging in

fruit, the lance-acurainate
lobes conspicuous, and bear-
ing auricles in the sinuses.
Moist places, E. states.
B.R. 7:537; 32:6 (as L.
glandulosa). Mn. 7: 61.—
Var. dlba, Hort. , has nearly
white fls. Interesting plant
for bog gardens and moist
borders. In dry soils it will
grow, but with less vigor.

00. Species: flowers in
shades ot red {or yellow
or very rarely white).

7. cardinMis, Linn. Car-
dinal Flower. Indian
Pink. Fig. 1309. Straight-
growing, glabrous or very
nearly so, 2-4 ft. tall, usually
unbranched : Ivs. narrow,
varying from oblong-ovate
to lanceolate, tapering both
ways, the petiole very short
or none, margin irregularly
serrate: fls. bright intense
cardinal (rarely varying to
white), the tube 1 in. long,
the 3 lower lobes very nar-
row, the fls. borne in a long
racemose spike in which the
bracts are mostly very nar-
row and the upper ones lit-

tle exceeding the pedicels
;

calyx hemispherical, the
tube much shorter than the
long-linear lobes : seeds dis-
tinctly tuberculate. Wet
places, as in swales, eastern
N. Amer. B.M. 320. G.W.
F. 41. - One of the most
showy of all native flowers,
and worthy of: cult, in any

moist border. It has been long in cultivation, but has
probably given no important horticultural forms.

8. spl^ndens, Willd. Like i. cardinalis, but more
slender, the Ivs. narrower and glandular denticulate.

mostly sessile: seeds little tuberculate. Wet places,

Tex., W. and S.—Once adv. by Saul.

9. Jiilgens, Willd. (£. formdsa, Hort. i. cardin&lis,
Hort., in part) . Very like the last, but fls. larger, deeper
red and more showy, the 3 lobes of the lower lip broader:
plant mostly pubescent (at least the foliage), and vari-

ously tinged or spotted with brown or bronze: bracts
more leafy. Mex. B.M. 4002 (as Jj. splendens, var. atro-

sanguinea). — ljong in cult, and a most desirable plant.

Not hardy without protection in the N. It has given rise

to many horticultural forms, some
of which (as "Queen Victoria") are
commonly referred to L. card inalis.

The trade name JJ. cardinalis atro-

sanguinea probably belongs to this
species. The recent L. cardinalis
JYanseniana.,ii purple-carmine sort,

is probably £. fiilgens. In Europe,
this Lobelia is one of the popular
bedding plants, but it has never
gained popularity in Amer. In this

. country it is usually grown in pots
and treated as a conservatory sub-
ject.

1309. Lobelia cardinalis.

(XM.)

ccc. Species - hybrids or deriva-
tive.^ : fls. mostly in shades
of red, pinlc or p'urple.

10. h^brida, Hort. The hybrid
Lobelias are mostly of Preneli ori-

gin, and they are little known in

the Amer. trade, although they are
occasionally imported by amateurs.
It is doubtful if they will endure
the winters of the northern states,

although they make excellent pot
subjects for blooming in the sum-
mer border. They may also be
planted in the open and lifted on 1310. Lobelia Rivoirei-
the approach of winter : or new stock

{X J-^.)
can be raised from divisions of
the old plants, or from offsets, or from seeds. Many of
these hybrids are most showy, and they should be bet-
ter known in Amer. It is probable that they are de-
rived chiefly from i. fiilgens, although they are said to
come largely from L. cardinalis, but Z. fiilgens and L.
cardinalis are confused amongst gardeners. L. syphi-
litica has also, apparently, entered into some of these
hybrid derivatives, particularly those with blue or pur-
ple colors. These hybrids are sometimes known collec
tively as i. hybrida and i. perennis hybrida. Two re
cent forms deserve separate mention:

11. Gerirdi, Hort. SsrhitoiL. fulgens or L.cardinalis:
Ivs. lanceolate or lance-oblong, glabrous, denticulate:
fls. in a heavy terminal spike or raceme, rich violet,

1% in. or more long. Obtained by Chabanne and Gou-
jon of the Botanic Garden of Lyons, and introduced to

the trade in 1895 by Rivoire Pere et Fils, Lyons. The
hispid calyx suggests L. syphilitica. R.B. 22, p. 112.

l.H. 42, p. 268. — it varies into rose-color (var. Lugdu-
n^nsis) and into coral-red, violet-purple, and the like.

The pistillate parent was a form of i, syphilitica and
the staminate parent was the " Queen Victoria " form of
i. fiilgens. The plant was named for M. Gerard, direc-
tor of the botanical collection at Lyons.

12. Kivdirei, Hort. (Fig. 1310), comprises still more
recent types, with very large rose or pink fls. Gn.
56:1238, which plate represents several derivative Lo-
belias. G.C. 111.24:233.

BB. Corolla somewhat equally S-Upped, the lower lip

only notched, the upper one 2-parted.

13. laxifldra, HBK. {L. Cavanlllesii, Mart. Sypho-
cdnipylus bicolor, Don). Tall, branching herb or sub-
shrub, with thinly hairy stems: Ivs. lanceolate or ovate-
lanceolate, acuminate, sharp-denticulate: fls. nodding,
on long, axillary pedicels, IK in. long, cylindrical, the
stamens projecting from the side, red and yellow, pu-
bescent. Mex. B.M. 3600. G.C. HI. 1:585.-An old
plant requiring cool greenhouse culture, or thriving in

the open in pots. It may also be planted out like Jj.
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BBB. Corolla with all the lobes united by the tips into

one lip.

14. Tilpa, Linn. [Thpa monthna, Hort. L. Fexullei,

Don). Very strong herb or subshrub (4-7 ft. tall),

erect and mostly simple: Ivs. oblong-oval, mostly acu-

minate, rugose, tomentose, denticulate: fls. in a long,
terminal raceme, blood-red, 2 in. long, the hooded lip

curving downwards and the column of stamens ascend-
ing; calyx lobes short. Chile. B.M. 2550. R.H. 1898,

p. 189. — Cool greenhouse; hardy in southern states with
protection.

L. amama, Miehs. Much like L. syphilitica, but the calyx
plain and not hispid. N. C, south.

—

L. d7i ceps. Thunb. Pereu-
nial, blue-fid., with somewhat fleshy Ivs. and 2-winged stem. S.

Afr. B.M. 2277, as L. decumbeus, and 2519, a.-s L. rhizophyta.—
li. coronopifdlia, Linn. Somewhat shrubby, with pinnatifid,

hairy Ivs. and handsome blue fls. (sometimes 1 in, long), on
long scapes. S.Afr. B.M.G44. G.G.ll. 15:105.—L. Dortmdnna,
Linn. Water Lobelia. Aquatic perennial, 1 ft. or less, with
Ivs. radical and submerged, and small pale blue fls. on a scape.
Useful amongst aquatic plants. Native.—7y. hortcnsis, DC, is a
hybrid form of L. amoena, probably not in cult. now.

—

L. in-

fldta, Linn. Indian Tobacco. Annual, of N. Amer.. with
ovate, pubescent, denticulate Ivs.. erect habit, and smairblueor
whitish fls.: herbage very acrid: plant formerly a domestic
remedy.—i. subniida, Benth. Annual from Mex., with radical
lyrate Ivs. and small pale blue fls. on long pedicels. G.C.llI.
^^Oi- L. H. B.

LOBLOLLY BAY. Gordonia Lasianthus.

L0CH£BIA (probably a personal name). Comprises
a few species, which are now referred to Achimenes.
In the trade are 2 species, L. heferopJii/Ua, Oeryt., or
Zi, ign^scens, Klotzsch (see Achimenes heterophylla,
p. 18), and i. hirsuta, Kegel (see Achimenes hirsuta,
DC, p. 18, suppl. list).

LOCO WEED. See Astragalus.

LOCUST. Common Locust is Sobinia Pseudacacia.
Honey L.^Gteditschia triacanthos. Swamp or Water
Ji,:^G. aquatica.

LODEMAN, ERNEST GUSTAVUS (Plate X), horti-
cultural investigator and writer, was born in Neufchatel,
Switzerland, May 3, 1867, and died Dec. 2, 1896, when
connected with Cornell University, Ithaca, N. Y. His
parents came to America when he was two years old,
his father becoming, in 1870, professor of modern lan-
guages in the State Normal School of Michigan. The
son entered the Agricultural College of Michigan, where
he graduated in 1889. It was in this institution that the
writer made his acquaintance. Modest and lacking in
self-assertion, he needed encouragement and stimulus
to make a strong investigator and teacher. In a real
estate venture in Florida, before his entering the Agri-
cultural College, he became interested in agricultural
problems and resolved to devote his life to them. In
1890 he undertook work as private assistant to the writer

;

and from this he became assistant and instructor in Cor-
nell University. In the extension work amongst New
York farmers he had charge of the investigations on
grapes and strawberries. He was the originator of the
spray-calendar idea. In 1896 he published "The Spray-
ing of Plants," which is yet the fullest presentation of
the subject. This was prepared after a most thorough
traversing of the subject, both as author and experi-
menter, including a visit to Europe for the purpose of
tracing the French history of the subject. He was an
accomplished scholar, speaking Oerman and French
with fluency and possessing a working knowledge of
other languages. His early death deprived American
horticulture of a promising leader. l H. B.

LODOtCEA. The double cocoanut or coco de mer. as
I/. Sechellarum (properly L. CaUipf/ge, Comm.) has
been termed, is one of the giants among palms, its
straight and smooth trunk frequently reaching a height
of 100 feet, and it is also a centenarian before its full
growth is attained. The seeds of Lodoicea are prob.ably
the largest knovm, the individual nuts being said to
weigh sometimes 40 pounds, though the largest seen by
the writer weighed about 15 lbs., and bore some resem-
blance to a malformed cocoanut. The formation of such

gigantic seeds requires a considerable period of time,
and from the time of flowering to the full maturity of
the seeds is said to cover a period of nearly ten years.
The germination of such seeds is not an easy process,
requiring much room and strong heat, the radicle being
correspondingly large and running down for 3 ft. or
more before the top growth begins. These first steps
in the life of Lodoicea develop some very tender pro-
cesses. Young plants of this palm require a strong and
moist heat; and a considerable amount of root room, in
combination with a light but rich compost, is best adapted
to their needs. Seeds sometimes require 3 years to ger-
minate. They are not advertised for sale at present, but
have been sold as curiosities now and then in America.
Their germination is a great event, but the plants are
never grown to iiny considerable height, as they require
too much care and room. See G.C. II. 20:181; 111.4:732;
8:417. F.S. 5:523. ^r, h. Taplin.

L(ES£LIA (John Lcesel, an early Prussian botanist).
PoJemonidceoi. Very close to Gilia, and often con-
founded with it. As finally outlined by (iray (Suppl.
Syn. PI. ) , it is confined to INIexico and includes perhaps
a dozen species. It somewhat resembles the Ipomopsis
section of Gilia in habit. "Fls. involucrate or involucel-
late; both bracts and calyx wholly or partly scarious;
corolla funnelform, either regular or one or two sinuses
deeper; seeds winged or margined, the surface becom-
ing mucilaginous when wetted. Suffruticose, rarely an-
nual, with spinulose-toothed Ivs."

L. coccinea, Don, is a handsome coolhouse plant with
brilliant rose-red tubular-trumpet-shaped fls.an inch long
in terminal fascicles or compound bracted racemes, with
stamens and 3-lobed stigma exserted; Ivs. small and
stiffish, oval or cuneate-oval, sharply and often spinu-
lose dentate, grayish green: plant strict, pubescent,
woody, perennial. Winter bloomer. It does not appear
in Amer. trade lists. L. tenuifolia, Gray, and L. effiisa,

Gray, of S. Calif., are phlox-like pLants offered by Or-
cutt, in 1891. The former. Gray subsequently referred
to Gilia tenuifdlia, Gray, and the latter to Gilia Diinnii,
Keljogg. Xj. H. B.

LOGANBERRY. The Loganberry is a valuable hybrid
produced at Santa Cruz, California, in 1881, by Judge
J. H. Logan, from a seed of the Aughinbaugh black-
berry, accidentally fertilized from an adjacent rasp-
berry, supposed to be the old Red Antwerp. The Augh-
inbaugh is a pistillate variety of Hiibus vitifolitis, the
extremely variable wild blackberry of California, and
was a chance seedling found beneath the oaks of Ala-
meda, about 1860. It is a strong-growing, dark green
vine of the dewberry type, but Avith fruit of the true
wild blackberry flavor. The Loganberry fruit has many
characteristics of both parents. It is a rich, dark red
color when ripe, and sometiiues is an inch and a quarter
in length. The plant has been widely disseminated
throughout the United States and Europe since 1893,
when the California Experiment Station, after five years'
testing, first distributed stock. G.F. 7:466.
The Loganberry is propagated from stolons developed

in the autumn at the end of the canes, or from single-

eye liardwood cuttings. Seedlings are especially unre-
liable. Plants should be trained upon a wall or trellis,

keeping the berries from the ground. Two adjacent
vines at Berkeley, California, cover 12 square yards and
yielded four gallons of fruit in 1899. If careful winter
protection is given, the plants can be grown in many
parts of New England and the middle states, according
to Bulletin 45 of the Rhode Island Experiment Station
and Bulletin 147 of the New York (Geneva) Station.

The value of the Loganberry for the home garden
wherever it is sufficiently hardy is generally recognized,
but its value as a standard market crop lias yet to be
determined. It proves difficult to transport to the Los
Angeles and San Francisco markets except when grown
within a short distance, and dealers prefer the standard
berries. When it can be gathered near the tim-e of
greatest perfection and delivered directly to the con-
sumer, it becomes a very popular fruit.

Chas. H. Shinn.

Tlie Loqanherry in the East. — lnthe East the Logan-
berry has not met the expectations at first entertained for
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it. It is reported tender in nearly all localities, requiring
the best of winter protection, and even then ot'teu being
injured. Thorough covering with earth in late autumn
is the most satisfactory method of doing this and is abso-
lutely essential. The berries are large, but the plants,

at best, are only moderately productive. In quality the
fruit ranks low, though apparently improved by cook-
ing. Pew persons like the flavor of the fresh fruit. It

now seems unlikely that the Loganberry will ever become
prominent in the East. Fred W. Card.

LOISELEtJEIA (after J. C. A. Loiseleur-Deslong-
champs, physician and botanist in Paris, ITW-ISW).
Syn., ChamceUdon, Ghamcecisltis. Mrlcctcecs. Procum-
bent hardy evergreen shrub with very small, mostly op-
posite, closely set, entire Ivs., and with small, usually
rose-colored fls. in terminal, few-ild. umbels. Well
adapted for rockeries, forming depressed tufts, but not
easy to grow and rarely cult. It grows best in a sunny
or partly shaded position in a porous, peaty and sandy
soil, which is well drained and has a constant but moder-
ate supply of moisture. Prop, by seeds treated like those
of Azalea or by cuttings of half-ripened wood under glass.

Only one species in the subarctic regions and high mts.
of the northern hemisphere, formerly included under
Azalea, but more closely allied to Kalmia: corolla

broadly campanulate, 5-cleft; .stamens 5: capsule 2-3-

celled.

procumbeus, Desv. (Asdlea procilmbens, Linn. ) . Only
a few inches high, quite glabrous: Ivs. petioled, oval
to narrow oblong, revolute at the margin, about K in.

long: fls. 1-5 on rather short pedicels, pink or whitish,
about one-flfth in. across. July, Aug. L.B.C. 8:762.

Alfred Rehder.

LdLITJM (the ancient Latin name). Oramlnem. Dar-
nel. Rye-Gkass. Includes a,bout 6 species of the Old
"World grasses, 2 of which are introduced in the eastern
states and 2 are familiar fodder grasses of the same
region. Perennial Rye-grass was probably the first

pasture grass to be cultivated in Great Britain, and is

grown there j'et to a considerable extent, where it is said
to occupy the same relative position of importance that
Timothy does here. A weedy species, L, temulentnm,
is supposed to be the "tares "of Scripture. It is the
Darnel, although that name is sometimes, but perhaps
erroneously, applied to other species. Spikelets sev-
eral-fld., sessile, and placed edgewise on opposite
sides of a zigzag axis, forming a narrow spike. Our 2

cult, species are short-lived perennials or the second
scarcely more than an annual, not to be recommended
for permanent pasture or lawn, but are frequently em-
ployed for hay or annual pasture. They are successful
only in the moist regions of the eastern states. Seed
sown in autumn or early spring, 25 to 30 pounds to the
acre.

perfenne, Linn. Perennial Rye-grass. One to 3 ft.

high, with flat, shining Ivs. and a slender spike, 4-10 in.

long: spikelets S-16-fld., awnless or only short awned.

It&licum, A. Br. Italian Rye-grass. Considered by
many as a variety of the preceding. Differs chiefly in
having longer awns to the florets. j^_ g_ Hitchcock.

LOMABIA (Greek, Loma; a forage). Polypodi&cece.
A genus of rather coarse ferns occasionally with a short
caudex, allied to Blechnum. Sori arranged in lines,

parallel with the midrib, and occupying nearly the en-
tire space between the midrib and the margin of the
leaf. Lvs.of 2 sorts. Some 35 species are known, largely
from the southern hemisphere. l^ jj^ Underwood.

Lomaria giblia is one of the most distinct and sym-
metrical ferns in cultivation. It includes several val-
uable varieties. The terminal cycas-like crowns are most
beautiful and graceful. In their young state Lomarias
make good plants for table decorations, principally as
center pieces, but after they begin to form a stem or
trunk-like base, they make fine decorative house speci-
mens. Var. intermedia is somewhat coarser than Jj.

gibba and of more erect habit. Var. crispa differs only
in the pinnse being more or less crested and wrinkled.

It does not grow quite as fast or as strong as either L.
gibba or var. intennedla , There are several other va-
rieties of less commercial value.
Propagation is entirely from spores, which are pro-

duced freely on the second or third course of fronds.
These spores must be treated much like other fern
spores. They should be sown or laid upon very fine

peaty soil or fine leaf-mold with a good portion of very
fine silver sand, in shallow pans, boxes or flats, and
kept in a warm and close atmosphere, well shaded from
the sun. A temperature of 75° to 80° is best suited to
them. The pans or boxes should be covered with a
pane of glass, and this must be removed at intervals in

order to keep the germinating spores from damping-off.
After the young plants are large enough to be handled
with the assistance of a small stick, they may be pricked
off and transferred into fresh soil of the same quality,
with perhaps a little loam mixed in and again placed in
a congenial, warm, moist place in the propagating- or
warmhouse, and again covered with glass. Give air and
ventilation to keep them from being attacked by fun-
gus. After producing the first two upright fronds, they
may be put into thumb-pots. The soil now should be
one-half loam and one-half peaty or leaf-mold soil, with
plenty of sharp sand. Ample drainage must be afforded,
and the plants kept in a temperature of not less than
00° to 05°.

The Lomarias, above all other ferns, must never be
allowed to get thoroughly dry. They love abundance of
water. Under proper treatment, they will soon make
fine specimens. When the plants are of good size, they
may be grown into miniature tree ferns, and as they
make quantities of roots and soon get pot-bound, they
can be reduced and root-pruned and put back into

smaller pots. With gentle bottom heat, they soon make
a new set of roots and new crowns or tops. When
thoroughly established in this shape, they make fine

decorative plants. Lomarias should never be exposed
to the full sun. Henry A. Siebreoht.

A. Plant with a distinct caudex or trunk.

B. JDvs. 6-12 in. long.

ciliitta, Moore. Caudex 6 in. high, IK in. thick: stipes
blackish: Ivs. 8-12 in. long, the upper pinnae with a
rounded auricle at the lower side of the base; fertile

Ivs. narrow-linear. New Caledonia.

lanceol&ta, Spreng. Caudex elongate, densely clothed
with dark brown scales : Ivs. 0-12 in. long, 2-4: in. wide,
with close, slightly falcate pinnae; texture leathery;
fertile pinnaa linear spreading. Australia and Polynesia.

BB. Lvs. iyi-3 ft. long.

c. Lower pinnce connected at base.

discolor, Willd. Caudex ascending : stipes black,
glossj^, with dense scales at base: lvs. 1^2-3 ft. long,
4-6 in. wide, with pinnfe narrowed suddenly toward the
point; fertile pinnae narrower and shorter. Australia
and New Zealand.

gibba, Labill. Caudex 2-3 ft. high: stipes short, with
black scales: lvs. 2-3 ft. long, in. wide; fertile pinnae
narrower, 4-6 in. long. — Var. plat^ptera, is advertised.
L. intermedia, Hort., may be derived from this species.
New Caledonia.

cc. Lower 2yinnce narrowed at base and distinct.

Borytoa, Willd. Caudex stout, erect, 1-2 ft. high,
woody, densely scaly: lvs. 13^-2 ft. long, 6-8 in. wide,
narrowed and sometimes auricled at base; fertile pinnae
narrow-linear, close. West Indies to Patagonia, JVIauri-

tius and S. Africa. — Probably includes 2 or 3 species,
among them L. zamicefolia , Hort.

AA. Plant with a. stout, short, creeping rhizome.

Spicant, Desv. Sterile lvs. lanceolate, 6-9 in. long,
1-1^2 in. wide, gradually narrowed below; fertile lvs.

1 ft. long, with longer stalks (6-9 in.) and narrowly lin-

ear pinnae. Eu., western N. Amer. — The large Cali-
fornian form with lvs. 2-3 ft. long is possibly a distinct
species. The European plant was early called Struthi-
opteris spicant by Scopoli, by which name it is now cited
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as the earliest generic name. Hardy; needs deepest
shade.

Nipponica, Kiinze. Lvs. 15-20 in. long, abruptly-

pointed at the apex, the lower divisions gradually re-

duced and strikingly surcurrent; texture thick; fertile

lvs. with pinnsB Y> in. apart, narrow-linear, scarcely
forming a wing to the rachis: indusia forming pod like

structures, tough, persistent. Sometimes referred to

the last species. Japan. l. ji. Undekwood.

LOHABIOFSIS. Cansvit Acrosticlium sarbifoUiim,

LOMATOPHfLLUM is a genus of the lily family
with 3-5 species in the Mascarene Islands. They have
the habit and perianth of Aloe, but differ in the red-
margined leaves and fr. a berry. They are fleshy sub-
shrubs with hermaphrodite fls. and introrse anthers as
in Sanseviera, but differ in having declined hypogynous
stamens and several ovules in a cell, whereas Sanseviera
has erect stamens inserted on the throat of the tube and
solitary ovules. Not cult.

LONAS (possibly a recombination of some of the let-

ters of Santolina). Compdsita;. This includes an unim-
portant, hardy, yellow-flowersd "everlasting" known to

the trade as the African Daisy or Atlianasla annua.
The heads are about three-eighths of an inch across, and
composed entirely of disk fls. There are 14 or more
heads in the largest corymb, which may be 2 in. across.
This plant was removed from AThanusia largely because
it is an annual herb, while the Athanasias are shrubs
or subshrubs. A more fundamental reason for giving
this plant a separate genus is that it has a cup-shaped
pappus, while in Athanasia the pappus is absent or con-
sists of small, rather bristly chaff or else of hyaline
hairs.

inodora, Gtertn. (AtJiandsia diiiiua, Linn.). African
Daisy. Fleshy, branching, 1 ft. high: lvs. alternate,
pinnatifid, the divisions linear, entire, remote: corymbs
dense; seeds 5-ribbed, not hairy. Mediterranean region.
B.M. 2276. J.H. III. 31:281.

LONDON PURPLE. See Insecticides.

LONGWORTH, NICHOLAS (1783-1863) has been
called the "father of American grape culture." Plate X.
He was born in Newark, N. J. He early went to Cin-
cinnati, then in the young and growing West, and en-
gaged in banking and other business. He early became
interested in agricultural affairs, and particularly in the
grape. From John Adlum he received the Catawba, and
became the means of making grape-growing a com-
mercial success in the Ohio valley. He was a leader in
the company of horticultural experts and writers
which made Cincinnati famous in the middle of the
century. Longworth was one of the first to perceive
that many strawberries are infertile with themselves,
and to suggest the planting of pollinizers, although the
imperfect nature of the strawberry blossom had been
known long before his time. He also introduced the
Ohio Everbearing raspberry, the first improved variety
of Huhiis occidentalis. Longworth was a pioneer of
horticulture in the expanding West, and, more than that,

he was a guiding spirit in horticultural affairs of na-
tional importance. In 1846 he published a pamphlet on
"The Cultivation of the Grape, and Manufacture of
Wine. Also, Character and Habits of the Strawberry
Plant." He also contributed achapteron the strawberry
to Buchanan's "Culture of the Grape." For further no-
tices, see Hovey's "Magazine of Hort." 29:100, "Evolu-
tion of Our Native Fruits," and our article on Horti-
culture. The portrait in Plate X shows Mr. Longworth
at 74 years of age. L^ jj_ B

LONICERA (after Adam Lonicer or Lonitzer, a Ger-
man physician and naturalist, 1528-1586). Including
Capriiolium, Xvlisteum, Nintba and Chammcirasus.
Capri'oliaeeiE. Honevsuckle. Ornamental deciduous,
rarely evergreen, shrubs of upright or climbing habit,

with opposite, entire lvs. and tubular, mostly 2-lipped
fls. of white, yellow, pink, scarlet or purple color, often
fragrant, appearing in axillary pairs or in terminal

spikes or clusters; the red, yellow, blue or black ber-
ries are in many species very decorative. The Upright
or Bush Honeysuckles are very valuable for shrub-
beries, and the low procumbent species, like h. spinosa
and rupicola, are well suited for rockeries. Most of the
cultivated species are hardy North, but i. Standisln,
fragrantissima, mimtmUari folia , l.edebouri, qninque-
locularis, Webbiana, rupicola, and other Himalayan
species are less hardy and need sheltered positions or
protection North. Some of the handsomest in bloom
are the well-known L. Tatarica, floribunda, spinosa,
Maackii, Ilorroivi, Ledebouri ; for the sweet-scented
early fls., L. Standishi and fragrantissima are to be
recommended. Honeysuckles with very decorative
fruits are L, Morrowi, Tatarica, gracilipes, alpigena,
chrfjsantha. Loniceras thrive in almost any good garden
soil, and prefer mostly sunny position, but i. ciliata,

nigra, Ledebotiri, hispida and Xylosteum grow as well
or better in partly shaded situations. Pruning may be
done during winter except in the early-flowering species,

1311. Fly Honeysuckle. Lonicera ciliata.

(X=3.)

like L, Standishi, fragrantissima, gracilipes and his-

pida. The Climbing Honeysuckles are well adapted for
covering walls, arbors and other trelliswork; they have
mostly handsome and often sweet-scented fls., but are
somewhat deficient in foliage, with the exception of L.
Japonica, and apt to become leafless and unsightly at

the base, and therefore may be mixed with other
climbers, like Ampelopsis, Akebia, Clematis. They per-
haps show their beauty to the best advantage when al-

lowed to ramble over shrubs and small trees. Those of
the Caprifolium group are mostly hardy North, with the
exception of the southern European species and L. his-

pidula, while of the Nintoa group i. Japonica is hardy
North, at least in a sheltered position; this species
makes also a very handsome ground cover, and, like Jj.

Periclymenum
,
gi'ows well in shade, but the others

prefer sunny positions. Prop, by seeds sown in fall or
stratified and by cuttings of ripened wood ; also by
green-wood cuttings under glass in summer, buti. Cap-
rifolium., sempervirens and allied species grow less

readily in this way. L. spinosa is sometimes grafted
high on stems of L. Tatarica, thus forming a small
weeping tree. About 140 species throughout the north-
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ern hemisphere, more than 60 of which, besides many-
hybrids, are in cultivation. Lvs. sometimes sinuately
lobed, in a few species with distinct stipules, mostly
deciduous: fls. in axillary peduncled pairs or in sessile

whorls at the end of the branches; calyx 5-toothed;
corolla with short or slender, often gibbous tube, 2-

lipped or almost equally 5-lobed; stamens 5: ovary in-

ferior, usually 2-3-celled: berry few- to many-seeded.

alba, 17, 26.

Alberti, 1.

alpigena, VI.

angustifolia, 17.

aureo-retieul.'Lta, 19.

Belgiea, 22.

brachypoda, 19.

Erowni, JiO.

Californiea, 34.

Canadensis, 8.

Caprifolium. 25, 26.

Caucasica, 13.

Chinensis, 19.

ciliata, 8.

ciliosa, 35.

cjerulea, 6.

dioica, 33.

Douglasi, 32.

Etnisca, 23, 25.

flava, 28, 30.

flava nova, 36.

flavescens, 3.

flexuosa, 19.

floribunda, 18.

Fraseri, 28.

fragrantissima, 11.

fuchsioides, 36.

gigantea, 23.

fflauca, 33.

glaucescens, 32.

INDEX.

graciliflora, 6.

jii'Hcilipes, 7.

f,'i-iu'ilis, 17.

grandiflora, 17.

ijrata^ 26.

Halleana, 19.

Heckrotti, 24.

Hildebrandiana, 21.

hirsuta, 34.

hispida, 5.

liispidula, 32.

implexa, 27.

intermedia, 4.

iuvolucrata, 3.

Italiea, 25.

Japonica, 19.

Karelini, 6.

latifolia, 17.

Ledebouri, 4.

longifiora. 20.

Magnevillea, 36.

media, 33.

minor, 36.

Morrowi, 15.

Niaguarilli, 11.

oblongifolia, 9.

occidentalis, 35.

orientalis, 13.

pallida, 26.

parvifolia, 17 and
suppl.

parviflora, 33.

perfoliata, 26.

Periclynienum, 22.

Pkylomelm, 7.

Plantierensis, 30.

prcecox, 26.

puhescens, 31.

pulcherrima, 17.

quercifolia, 22.

reticulata aurea,19.
rubella, 25.

rubiflora, 17.

rupieola, 2.

R^^prechtiana, 16.

seraperflorens, 22,

36.

serotina, 22.

Sibirica, 17.

Sinefisis, 10.

speciosa, 17, 36.

spinosa, 1.

splendens, 17.

Standishi, 10.

Sullivanti, 29.

Tatai-ica. 17.

vacillans, 34.

villosa, 6.

Xylosteum, 14.

A. Rahit upright : fls. in pairs, rarely solitary.

B. Fls. with almost regtilar d-lohed limb.

C. Corolla not gihhous at the base: low shrubs^with
slender, recurving or prostrate branches and
small lvs.

1. spindsa, Jacq. [L. Albertii,'Re.ge\). Shrub, to 2 ft.,

with slender branches; rigid and spiny in high alpine
regions, glabrous; lvs. linear or linear-lanceolate, some-
times with 2-4 teeth at the base, glaucous or bluish
green, J-^-l^in. long: fls. on slender, erect peduncles,
rosy pink, fragrant, with slender tube ; stamens ex-
serted. May, June. Turkestan, Himal. (it. 30:10(>5.

B.M. 739-i.

2. rupieola, Hook. f. & Thoms Low and almost
prostrate: lvs. often in 3's, oblong to oblong-ovate,
glabrous or tomentose beneath, about >^ in. long: fls.

short-peduncled, light pink, with short tube; stamens
and style included. June, July. China, Himal.

CC. Corolla more or less gibbous: erect shrttbs: lvs.

larger.

D. Bracts at the base of fls. large, ovate or cordate.

E. Color of fls. yellow or scarlet.

3. involTicrSita, Banks {L. flavSscens, Dipp.}. Shrub,
to 3 ft., with upright branches, glabrous or somewhat
pubescent: lvs. elliptic-ovate to oblong-lanceolate,
bright green, thin, slightly pubescent beneath when
young, 2-5 in. long: fls. erect, long-peduncled; corolla
yellowish or slightly tinged red, viscid, pubescent, with
short erect lobes, about % in. long: berries black, shin-
ing, almost enclosed by the enlarged purple bractlets.

May-July. Ontario to Alaska, south to Utah and Calif.

B.R. 14:1179. B.B. 3:242.

4. Ledeboiiri, Eschsch.(-Z!/.i«ferme£?/ft, Kellogg). Simi-
lar to the former, but more vigorous, branches some-
times sarmentose, to 15 ft. long: lvs. of firmer texture,
dark green above, pubescent beneath: fls. more salver-
shaped, with rounded, spreading lobes, scarlet-red out-
side, % in. long ; stamens shorter than lobes. May-
July. Calif. Gt. 2:04. R.H. 1843:373. -Much hand-
somer than the former, but more tender.

EE. Color of fls. ivhite.

5. hispida. Pall. Shrub, with spreading branches,
bristly-hispid: winter-buds large, 2-valved: lvs. obo-
vate to oblong, ciliate and hirsute, at least when young,
sometimes glaucous beneath, lK-2>^ in. long: fls. nod-
ding, white, salver-shaped, hisid, 1-lK in. long: bract-
lets none: fr. oblong, bright red. April, May. Altai,
Himalayas. — Distinct and handsome with its rather
large white flowers.

DD. Bracts small and narrow.

G. caertilea, Linn. Much-branched erect or spreading
shrub, to 3 ft., with glabrous or pubescent branchlets:
lvs. often stipulate oval or obovate to oblong-lanceolate,
pubescent or almost glabrous, pale or glaucous green,
1-2 in. long: fls. short-peduncled, yellowish or greenish
white, }i-% in. long: fr. blue, bloomy; berries connate
only at the base, but wholly covered by the connate
bractlets and hence seemingly connate, April, May. N.
Eu., N.Asia and in N.America south to Tenn., Wis.
andCalif. B.M. 1905.- Var. viUdsa, Torr. & Gr. Branch-
lets and lvs. villous pubescent. Var. gracilindra, Dipp.
(L. Karelini, Hort., not Bge.). With upright rather
slender, bright red branches, slightly pubescent : fls.

with slender tube.

7. gracilipes, Miq. [L. Phylom^lm, B.ort.). Shrub, to
6 ft., almost glabrous: lvs. roundish-ovate to oblong-
ovate, ciliate, bright green often with reddish margin,
1-23^ in. long: peduncles slender,nodding, usually 1-fld.

:

corolla pink, rarely white, % in. long: fr. rather large,
pendulous, bright red, April, May. Japan. G.F. 10:265.
—A graceful species; one of the earliest to bloom, and
very handsome in June with its pendulous scarlet fls.

8. cili^ta, Muhlenb. {L. Canadensis, Marsh.). Fig.
1311. Shrub, to 5 ft.: lvs. ovate or oval, rounded or
cordate at the base, ciliate, pubescent beneath when
young, lK-3 in. long: fls. slender-peduncled, always in
pairs, yellowish, sometimes slightly tinged red, % in.

long: fr. lightred. April, May. Canada to Pa. andMich.
B.B. 3:241.

BB. Fls. $-lipped.

c. OvaHes and frs. connate or partly connate, only
occasionally separate : fls. rather small.

D. Bractlets none: fls. white or yellowish.

9. oblongifdlia, Hook. Shrub, to 5 ft. : lvs. almost
sessile, oval-oblong, obtuse, pubescent beneath, l-23>^in.

long: fls. slender-peduncled; corolla hairy outside, yel-
lowish white, sometimes tinged purplish: berries dark
red. May, June. Quebec to Manitoba, south to Pa. and
Mich. B.B. 3:240.

1312. Lonicera Xylosteum (X%).

10. Standishi, Carr. [L. Sinensis, 'B.OTt. L. fragran-
tissima, Lindl.j. Half-evergreen shrub, with spreading
branches, to 6 ft. : branchlets with reflexed bristly hairs

:

lvs. coriaceous, oblong-ovate to ovate-lanceolate, acumi-
nate, ciliate, bristly hairy on botb sides or glabrous
above, 3—4 in. long: fls. on rather short curved pedun-
cles, white or slightly blushed, very fragrant, Va-H in.

long: fr. scarlet. March, Apr. China. B.M. 5709. G.C.
HL 5:245. R.H. 1873, p. 148.
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11. fragrantissima, Cai-r. {L., or Cuprifoliiim, Nla-
guarilU, Hort.). Similar to the former, but with long

and slender recurving and almost glabrous branches

:

Ivs. broadly ovate or obovate, acute, almost glabrous,

but bristly on the midrib beneath and ciliate, 1-2J^ in.

long: corolla glabrous outside. March-May. G.G. III.

5:2i5. R.H. 1873, p. 169. -Less hardy than the former.

Both have handsome half-evergreen foliage and very

early, sweet-scented, though not very showy flowers.

DD. SmetUts present, small, glandular: fls. dull

violet or hrownisli red.

12. alpigena,Linn. Shrub, to 8 ft.,with stout branches:

Ivs. oblong-obovate or oblong, short acuminate, glossy

and dark green above, light green and often pubescent

beneath, 2-4 in. long : fls. long-peduncled, with short

usually yellowish green tube and brownish red limb:

fr. bright scarlet, shining. April, May. Mts. of M. Eu.
and W. Asia.—Very handsome in fruit.

1313. Lonicera Tatarica (X%).

13. orientalis, Lam. (L. Oaticdsida, Bieb.). Shrub,
to 10 ft., almost glabrous: Ivs, elliptic or ovate to ob-

long-ovate, rarely oblong-lanceolate, dark green above,
pale or glaucescent beneath, 2-4 in. long: fls. short-pe-

duncled, pale violet or pinkish: fr. black, wholly con-
nate. May, June. W. Asia to Kamschatka. Gt. 11:359.

—Fls. and frs. not very conspicuous.

cc. Ovaries and frs. separate.

D. Fls. wJtite or yellowish white, changing to yellow:
branches pubescent.

14. Xyl6steum, Linn. Fig. 1312. Shrub, to 10 ft. : Ivs.

broadly oval to obovate, acute, dull green, pubescent
above, usually glabrous at length, 1-3 in. long: fls. pe-
duncled, yellowish white, often slightly tinged red, hairy
outside : bractlets pubescent, about half as high as ovary

:

berries dark red. May, June. Eu., W. and N. Asia,
sometimes escaped from cultivation. B.B. 3:241.

15. M6rrowi, Gray. Shrub, to 6 ft.,with wide spread-
ing branches: Ivs. oval or oblong-ovate, dark green
above, grayish tomentose beneath, 1-2 in. long: fls.

peduneled, pure white at first, pubescent outside, upper
lip divided nearly to the base, with spreading lobes:
bractlets pubescent, about as long as ovary: fr. blood-
red. May, June. Japan. A. F. 11:1267. Gng. 5:329.-
Very decorative, with its bright red fruit from August
until late in fall. There is also a var. with yellow fruit.

16. Euprechtiina, Regel. Shrub, to 12 ft.: Ivs. ovate-
lanceolate to lanceolate, acuminate, usually dark green
above, grayish pubescent beneath, 2-4 in. long: fls. on
rather long peduncles, pure white at first, glabrous out-
side: bractlets only glandular-ciliate, small, about one-
third of the ovary: fr. red or sometimes yellow. May,
June. Manshuria. Gt. 19:645. — This species and the
preceding are likely to hybridize with the following;
these hybrids are very common, and may be recognized
by the glabrescent foliage and the tinge of pink in the
fls. The true L. JRuprechtiana is much rarer than its

hybrids.

DD. Fls. 2yi>tk or red, sometimes white, hnt not
changing to yellow.

17. Tat4rica, Linn. Pig. 1313. Shrub, to 10 ft., almost
glabrous: Ivs. cordate or rounded at the base, ovate to

ovate-lanceolate, ciliate, sometimes slightly pubescent
beneath when young, 1-2H in. long: fls. slender-pedun-
cled, pink, crimson or white, the upper lip deeply divided,
spreading: bractlets small, glabrous: fr. red, rarely
yellow. May, June. S. E. Russia to Siberia. B.R. 1:31.

R.H. 1868:392. Gt. 18:627.- Variable in size and shade
of fls. Var. dlba, Regel (var. alba grandiflora, Hort.).
Fls. white, large. Var. angustifblia, Kirchn. (L. angus-
i(i^rt,Wender.). Lvs. narrow-lanceolate: fls. bright pink.
Var. latifdlla, Loud. (var. grandlflbra and var. grandi-
fldra riibra, Hort.; var. speoiosa, var. pulcherrinia,
Hort.). Large-leaved form, with large pink fls., the
lobes bordered lighter pink. R.H. 1844:109. A form of

this with deeper pink fls. is var. specidsa, Carr. (var.

spUndens, Regel). R. H. 1868:392. Gt. 18:627. Var.
parviJdlia, Jager (var, gracilis, Carr.; Jj. parvifdlia,

Hayne, not Edgew. ). Lvs. smaller, obtuse: fls. pure
white, small, with broad and short lobes: fr. orange-red.
Var. rubiJldra, DC. (-£. Sibirica, Hort.). Fls. deep pink.

18. floribiinda, Boiss. & Buhse. Shrub, to 8 ft.; finely

tomentose: lvs. roundish ovate to oval, obtuse, pubes-
cent on both sides, bluish or grayish green, %-!% in.

long: fls. slender-peduncled, light pink, upper lip di-

vided (not beyond the middle), with ovate erect lobes:
bractlets small, pubescent: fr. red. June. Transcauc,
Persia. Gt. 42, p. 103, Figs. 4-6. — Very free-flowering
shrub, with distinct, bluish green foliage.

A A. Habit climbing, rarely almost shrubby.

B. Fls. in pairs, ^-lipped, sometimes crowded at the

end of branches ; tube slender. {Nintoa.)

19. Japfinlca, Thunb. Fig. 1314. Climbing, to 15 ft.

high: branchlets usually pubescent when young; lvs.

half-evergreen, roundish ovate to oblong, pubescent be-
neath or almost glabrous, lK-3 in. long: fls. short-pedi-
celled, white, changing to yellow, often purplish out-
side, very fragrant, glandular-pubescent outside, l?^-2
in. long: fr. black, separate. June-Aug. China, Japan;
naturalized in some places from N. Y. to N. C. B. B.
3:240. — Var. atireo-reticulata, Arb. Kew. (L. reticuldta
aiirea, Hort. i. brachypoda reticuldta, Hort.). A form
of var. flexuosa, with the smaller and shorter lvs. hand-
somely netted yellow. B.H. 21:59. Var. flexudsa, Arb.
Kew. (L. flexuosa, Thunb. L. brachypoda, DC). Less
high climbing: lvs. ovate or oblong, obtusish, mostly
only pubescent on the veins beneath : peduncles usually
as long as petioles or shorter: corolla 1-1!^ in. long,
with the limb shorter than tube: bractlets broad, as
long as ovary. Var. Chln^nsis, Bak. {L. ChinSnsis,
Wats. ). Lvs. ovate, acute, ciliate and pubescent only at
the veins beneath, often with purplish hue beneath:
peduncles usually longer than petioles: corolla lK-2 in.

long, tube about as long as limb: bractlets narrow,
about half as long as ovary. B.R. 9:712. B.M. 3316.
L.B.C. 11:1037. Var. Halliina, Arb. Kew. (i. flexuosa

1314. Lonicera Japonica (X M).

Commonly known in this country as L. Kalliana.

Rallidna, Dipp. Caprifblium Hallidnum, Hort.). Of
vigorous growth: lvs. usually pubescent on both sides

when young, oblong-ovate, acute, to 2% in. long: fls.

short-peduncled ; tube as long as limb : bractlets broad,
half as long as ovary. Flowering in fall, otherwise
hardly different from the type. A.G. 12:663. Gng. 3:293.
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20. longiflora, DC. Climbing shrub, glabrou.?: Ivs.

oblong-lanceolate, shining above, pale beneath, 2-2J^ in.

long; fls. in short-peduncled pairs, sometimes crowded
towards the end of branches ; corolla "(vhite, changing
to yellow, fragrant, 3-4 in. long, with very slender tube:
bracts small, subulate: fr. white. S.China. B.R. 15:1232
(as Caprifoltuni longiflora).— Tender. Int. 1900, by
Franceschi.

21. Hildebraudiina, Coll. & Hemsl. Climbing shrub,
glabrous: Ivs. broadly ovate or elliptic-ovate, abruptly
pointed, 4-6 in. long: fls. on stout peduncles; corolla
5-7 in. long, glabrous outside, yellow at first, changing
to orange-red, with long and slender tube. Summer.
Upper Burma. G. C. III. 24:219. B. M. 7677.-This has
the largest flowers of any species, but is not hardy
North.

BB, Fls. sessile, in visually 6-fld. whorls at the end of

the branchlets, forming terminal spikes or clus-

ters: upper Ivs. mostly connate, usually climb-
ing. (Caprifolium.)

c. Corolla distinctly 2-lipped.

D. Tube of corolla slender, 1 in. or more long, glabrous
inside except No.27 : corolla never bright yellow.

E. ^VJlorls of fls. forming a peduncled head or spike:
bractlets large.

22. Pericl^menuin, Linn. (Caprifdlium Pericljme-
«((m, Roem. & Schult.). Woodbine. Fig. 1315. Climb-
ing several ft. high: Ivs. all distinct, ovate to oblong-
ovate, acute, 1^2-3 in. long, dark green above, pale or
glaucous beneatli and sometimes sparingly pubescent:
fls. in a peduncled dense head, very fragrant, yellowish
white, usually carmine or purple outside and glandular
pubescent, l}i-2 in. long. June-Sept. Eu., N. Afr., W.
Asia. — Var. B^Igica, Ait. Of more vigorous growth,
sometimes shrubby: fls. bright red outside; blooming
all summer. Probably var. sem-
pfeilorenSfHort., figured inGn.
45:306, is not very different.

Var. quercifdlia, Ait. Lvs. sinu-
ately lobed; a curious but less

desirable form. Var. serfltina,

Ait. Similar to var. Jjehjica,

but flowering in fall.

23. 'Etnisca, Santi. Climb-
ing: lvs. broadly oval to obovate,
usually obtuse, the upper ones y'

connate into an oval obtuse
disk, rarely distinct, 1-3 in.

long, glabrous or pubescent: fl.-heads dense pe-

duncled, often in 3's: corolla yellowish white,

usually tinged red, fragrant, 1)4-2 in. long, with
very slender tube. May-July. Distributed
through the whole Mediterranean region in

many different forms.— Var. gigantSa, Hort. Of vigor-

ous growth, with large pubescent leaves.

24. Heckr6tti, Hort. Not much climbing: lvs. ellip-

tic or oblong-elliptic, acute, almost sessile, the upper
pairs connate, glaucous beneath, glabrous, about 2 in.

long: fls. in peduncled spikes with few somewhat re-

mote whorls, purple outside and sparingly glandular,

lX-2 in. long: bractlets about half as long as ovary.

Origin unknown, probably garden hybrid of Jj. J^Jtrusca

and an American species.

EE. WJiorls of fls. all, or at least the lower ones, in
the axils of connate IfS.

25. It^lica, Schmidt (L. JStrusca, Hort. Ii. Capri-
fdlium, Auth.). Climbing: lvs. broadly oval to oblong
obovate, the upper connate, glabrous, 2-4 in. long; the
upper whorls without connate lvs. at the base, somewhat
crowded: fls. yellowish, usually purple outside andgla-
brous, fragrant, to 2 in. long : bractlets about half as

long as ovary, smaller on the upper fls. June-Aug. Pro-
bably hybrid of 1/. JStrusca and L. Caprifolium, much
cultivated, mostly under the name of the latter. Gn. 45,

p. 307 (&& L. JStrusca and i. Caprifolium); 54, p. 26.

F.S. 11:1120 (as i. Caprifolium major). Var. rubella,

Tausch. Pis. dark purple outside.

26. Caprifdlium, Linn. (Caprifdlium hortense, Lam.
C. perfoliatum, Rochl.). Fig. 1316. Climbing: lvs.

oval to oblong, the upper connate into a roundish cup,
almost glabrous, 2-4 in. long: whorls usually 2 or 3,
each in the axils of connate lvs.: fls. yellowish white,
mostly purplish outside and often slightly hairy, to 2 in.

long, fragrant: bractlets very small or none. May,
June. M. Eu. to W.Asia. N. 2:296. B.B. 3:237.-Some-
times escaped from cultivation and described under the
name JJ. grata. Ait., as an American species. Var. dlba,
Ait. (Jj. pallida. Sort. L. prcecox, Kovt.). Fls. white,
appearing early. R.H. 1856:141.

27. impUxa, Ait. Much branched but less high climb-
ing, evergreen; lvs. oval to oblong-lanceolate, sessile,

the upper connate into an elliptic, acute or mucronate
disk, glaucous, glabrous, 1-2 in. long: fls. in several
whorls, each in the axils of connate lvs., scentless, yel-
lowish white; tube slightly hairy within; limb rather
short; stamens little exserted. May, June. S. Eu., N.
Afr. B.M. 640.

DD. Tube of corolla gibbous orm^oreor less ventricose,
less than 1 in. long, pubescent within, but almost
glabrous within and slender in Ifo. 23.

E. Bractlets small or none.

F. Disk of connate lvs. mostly roundish, often emar-
ginate at the ends.

28. ilkvB,, Sims (Caprifdlium Frclseri, Fnrsh). Climb-
ing to 10 ft.; lvs. broadly oval to elliptic, the upper
connate, bright green above, glaucous beneath, glabrous,
lM-3 in.: fls, in a peduncled head, bright or orange-
yellow, fragrant, 1-1J4 in. long; tube slender, longer
than limb. April, May. N.C. to Ky., Ga. and Alab.
B.M. 1318. L.B.C. 4:338. G.F. 3:190. Gn. 45, p. 307.
—This species is rare in cultivation and mostly the fol-

lowing is cult, under this name.

29. Siillivanti, Gray (L. flAva, Auth., not Sims).
Fig. 1317. Climbing about 4-5 ft., very glaucous: lvs.

oval or obovate, the upper connate into a large disk,
becoming thickish and very glaucous above, often
finely pubescent beneath, 2-4 in. long: fls. in short-
stalked or almost sessile spikes; corolla pale yellow,
often marked purplish outside, about 1 in. long;
tube gibbous, only little longer than limb. May,
June. Ontario to Manitoba, south to Tennessee.
R.H. 1856:221 (as i/.ftam). G.F. 3:191.- Very hand-
some in fall with the abundant scarlet berries.

30. Br6wni, Carr.
(!/. semper virens
Browni, Hort.).
Probably hybrid of
L. senipervirens with
L.Sullivanti orglau-
ea : lvs. oval to ob-
long, glaucous be-
neath, the upper con-
nate, glabrous ; fls.

in peduncled heads,
orange-scarlet, scent-
less; tube gibbous at

the base, longer than

limb. Of garden origin. F.

S. 11: 1133. -Var. Plantier-
6nsis, Hort. (i. Plantierin-
sis, Andr^). Pis. larger,

more orange - colored and
less deeply 2-lipped. I. H.
18:86.

EF. Dislc of connate lvs.

more or less elliptic,

pointed or mucronate at
both ends. See also No.
30.

31. hirsilta, Eat. (Caprifbliuyn pubescens, Gioldie).

High climbing, with usually hirsute branchlets: lvs.

petioled, broadly oval or ovate, obtuse, the upper con-

nate and abruptly pointed, dark green above, pubescent
on both sides when young, 2—1 in. long: fls. in short,

mostly peduncled spikes, scentless, bright or orange-
yellow, pubescent without, about 1 in. long, with the
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tube gibbous at the base: dvary aud bractlets usually
glandular. June, July. Vt. to Manitoba, south to Pa.

and Ohio. B.M. 3103. Gn. 45, p. 307.

1316. Lonicera Caprifolium (X ^).

32. Doiiglasi, Hook. (i.gJaiic^scems, Rydb. L.glauca,
var. i>o%iasi, A. Gray, partly). Climbing: branchlets

glabrous: Ivs. short-petioled or almost sessile, the up-

per connate, oval to obovate, glabrous above, pubescent
beneath, lK-3 in. long: fls. in short, almost sessile

spikes; corolla yellow, mostly reddish outside and
hairy, %-\ in. long; tube gibbous, longer than the limb:

ovary and bractlets glabrous. May, June. Ontario to

the Saskatchewan, south to Pa. and Neb. B.B. 3:238.

—

Rare in cultivation, but sometimes a hybrid of 1/. hir-

siita and Sullivanti is found under this name in gar-

dens. It is figured in G.F. 9:345.

33. didica, Linn. {L. glaftca, Hill. Jj. media, Murr.
L. parviflora, hara.). Usually shrubby, with slender,

sarmentose branches, rarely climbing, glabrous: Ivs.

short-petioled or almost sessile, the upper connate, oval
to oblong, obtuse, with usually undulate and trans-

parent margin, very glaucous beneath, lK-3 in. long:
&s. in sessile or short-stalked spikes, greenish or whit-
ish yellow, often tinged purplish, glabrous outside,

%-% in. long, the tube gibbous, about as long as limb.

Mav, June. Quebec to Manitoba, south to Ohio and
N. "C. B.R. 2:138.

EE. Bractlets as liigh as ovary or slightly shorter^

roundish.

34. hispidula, Dougl. Bushy shrub with sarmentose
branches, rarely twining, usually hirsute: Ivs. oval to

ovate, rounded or cordate at the base, often with foli-

aceous stipules, the upper connate or sometimes distinct,

usually small, rarely to 2>o in. long, ciliate and pubes-
cent, rarely glabrous • fls. in slender-peduncled and
often panicled spikes, pink or yellowish, glabrous or hir-

sute, %-y^ in. long, with short gibbous tube. -June,

July. Brit. Columb. to Calif. B.R. 21:1761.-Var Cali-

fornica, Greene (var. vdcillans, A. Gray). Of more vig-
orous growth, with large Ivs. to 3 in. long : corolla

glandular-pubescent outside. Calif.

CO. Corolla with almost regular or slightly S-lipped
liinb: limb several times shorter than tuie,

35. cilidsa, Poir. {I/, occidentalis. Hook.). Low sar
mentose shrub : Ivs. petioled, ovate or oval, glaucous

60

beneath, glabrous but ciliate, the upper connate, 2^ in.

long: fls. in short-peduncled heads of one or few whorls;
corolla slightly 2-lipped, with ventricose-gibbous tube,
yellow to orange-scarlet, sometimes hirsute outside,

1J4-1?^ in. long. June, July. Brit. Col. to Calif, and
Ariz.

36. semp^rvirens, Linn. {Caprifolium semp&rvirens,
Michx.). Trumpet Honeysuckle. Pig. 1318. High
climbing, glabrous; evergreen southward: Ivs. oval to

oblong, glaucous beneath, the upper connate, 2-3 in.

long: fls. in peduncled interrupted spikes; corolla with
almost equal limb; tube slightly ventricose, glabrous,
lK-2 in. long, scarlet or orange-scarlet, rarely yellow.
May-Sept. Conn, to Pla., west to Neb. and Tex. B.M.
781. R.H. 1856:361. Gn. 45, p. 307.-Var. !lava, Regel
(L. flAva nova, Hort.). Fls. yellow. Gt. 2:.38. Var.
fuchsioides, Hort. (i. tuchsioides, Hort., not of Hemsl.,
which is a Chinese species of the Nintoa group and not
yet introduced). Similar to var. minor, but tube more
expanded above, bright scarlet. Var. minor. Ait. Lvs.
oblong or narrow oblong: fls. more slender, orange-red
or orange-scarlet. Very free-flowering, but more tender.
B.M. 1753. B.E. 7:556. Gn. 34:300. Var. specibsa, Carr.
Differs from the type by more brilliant scarlet fls. F.S.
11 :1128. Sometimes cult, as L. Magtievillea, a name also
applied to L. dioica, and a darker red form of L. Capri-
folium.

L. angustifolia.'WiiW. Erect shrub, to 10 ft. : lvs. lanceolate:
fls. long-peduncled, white, fragrant, with regular 5-lobed limb.
Himal. F.S. 4. pp. 407, 408 6. Tender.— i. arWreo, Boiss. Erect
shrub or small tree, to 30 ft.; lvs. roundish ovate, pubescent:
fls. sliort-peduucled, 2-lipped, pinkish, small. Spaiu.— L. bella,

Zabel (L. Morrowi X Tatariea). Intermediate between the two:
fls. white to pink. G-.arden origin.— L. biflbra, Desf.= L. canes-
cens.— X. ctt.nescen.?, Sehousb. Climbing, grayish tomeutose:
lvs. ovate, small: fls. in pairs, white, 2-lipped. with slender, long
tube, fragr.ant. Spain, N.Afr.— L.chrysdntha, Turez. Allied to
L. Xylosteum, higher: lvs. larger, acuminate: fls. larger, chang-
ing to bright yellow. N.E.Asia. Gt. 12:404. Handsome hardy
shnib, with rather light green foliage and bright coral-red ber-
ries.— i. confusa, DC. Allied to L. canesceus, but fls. and lvs.

1317. Lonlcera Sullivanti (X%).

somewhat larger and ovary glabrous. Jap.an, China. B.R. 1:70
(as L. Japonica). Gn. 45. p. 307. Has been often confounded
with L. Japonica, but is easily distinguished by the small suhu-
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1318. Lonicera sempervirens (X/^).

late bracts.— L. conjugidlis, Kellogg. Erect shrub: Ivs. oval or
ovate, pubescent : lis. slender-peduneled, small. 2-Upped, dark
purple. Washington to Calif.— L. depressa, Royle. Low shrub,
with small oval to oblong, glabrous Ivs.; lis. peduncled, light

pink, with short tube and regular limb, small. Himal. Var.
Myrtillus, Clarke. Fls. short-peduneled : bracts narrower.—
L. diversifdlia. Wall. = L. quinq^^eloeularis. — L. gibbifldra,

Maxim.^ L. chrysautha.. ~ L. gibbiflbra, Dipp. Probably hy-
brid of L. Rupreehtiana and chi*ysantha ; L. notha is also
sometimes met with under this name.— L. Ib^rica, Bieb. Erect
shrub, to 8 ft.: Ivs. roundish ovate, pubescent: fis.short-pedun-
cled, 2-lipped, small, yellowish: berries bright red. N.Persia,
Caucasus.— L. Kamsehdtica, Hort.=L. Kesselringi.— X. Kessel-
ringi, Kegel. Closely allied to L. orientalis: Ivs. elliptic-lanceo-

late: fls. with narrow, not gibbous tube. Kamschatka. Gt. 40,

p. 124.—i. Korolkbwi, Stapf . Closely allied to L. tloribunda, but
filaments much lon_ger and hairy and upper lip more deeply di-

vided. Persia. G.F.7:35. Hardy and free-floweriug.—i. il/flncfri,

Maxim. Shrub, to 10 ft.; Ivs. oblong-ovate; lis. short-peduncled,
white, fragrant, 2-lipped. about 1 in. long. June, July. N. China,
Amurland. Gt. 33:1102. Handsome hardy shrub, flowering
after the other Bush Honeysuckles.— L. Maximbwiczi, Maxim.
Shrub, to 6 ft.: Ivs. oblong-elliptic: fls. peduncled, purplish
violet, 2-lipped, rather small. N. E. Asia. Gt. 17:.^97.— L, ,ni-

cra?i(fta,Regel= L. rtoribunda.— -L.micra7iC/(a., Dipp. Hybrid of
L. Tatarica and Xylosteum ; oi' no decorative value. Garden
origin.— L. micropkylla, Willd. Erect shrub, to 3 ft. : Ivs. oval,

about %m. long: fls. slender-peduneled, 2-lipped, yellowish
white, small: berries connate, orange-red. Altai to Himal.—
L. Mundeniensis, Rehder (L. bellaX Rupreehtiana). Lvs. ob-

long-ovate, dark green above; fls. white. Gardenorigin. Gt.43,

p. 101, Figs. 4-6.— L. MuscavUnsis, Rehder (L. MorrowiX Ru-
preehtiana). Similar to L. Morrowi, but of more upright and
vigorous habit. Garden origin. Gt. 42, p. 101, Figs. 1-3.— L.

Myrtillus, Hook. f. & Thoms.= L. depressa vars. — L. nervhsa
Maxim. Shi-ub, to 10 ft., with slender dark purple branchlets;

lvs. ovate, with purple veins: fls. small, pink, long-peduueled.
2-lipped; fr. black. China. Hardy, graceful shrub.— i. nJflra,

Linn. Shiiib. to 5 ft.: lvs. elliptic to elliptic-lanceolate; fls,

slender-peduneled, pink, small : fr. black. Mts. of M. Eu.— Z/,

nbtka, Zabel (L. Rupreehtiana X Tatarica). Intermediate be-

tween the two: fls. white to pink. Gurden origin.— L.mimmu
lariifdlia. Jaub. & Spach. Similar to L. floribunda, but fls. short
peduncled or almost sessile. W. Asia to Afghan.— i. obovdta
Royle. Similar to L.microphylla: lvs. very small, obovate: fls,

small, with almost regular limb, yellowish white. Himal.—
L. parvifdlia, Edgew.= L. depressa.— X. proplnqita, Zabel (L.

alpigenaX Ledebouri). An interesting hybrid, in one form more
like the first, in the other more like the second parent. Of

garden origin.— i. Pyrendica, fiinn. Erect shrub, almost gla'
brous: lvs. cuueate-oblong: fls. slender-peduneled, tubular-cam-
panulate, regularly 5-lobed, white, 54 in. long. Pyren. Mts.—
L. quinqueloculdrls, Hardw. Shrub, to 10 ft., with slender,
spreading branches, similar to L. Xylosteum: fls. almost sessile,
larger, yellowish: berries white. Himal. B.R. 30:33 (as L,
diversifolia) .—L. Hegelidna, Dipp. Probably hybrid of L. chrys-
antha and Xylosteum. — i. Schmitzidna, Dipp., not Roezl=
L. orientalis.— L. SegrezUnsis, Lav. Closely allied to L. Xylos-
teum: lvs. more pubescent, dark bluish green; fls. short-pedun-
cled, yellowish. Supposed to be a hybrid of L. quinquelocularis
and L. Xylosteum.— i,,sja?e;i(2tda, Boiss. Allied to L. implexa
and Etiiisca ; glabrous, glaucous ; fls. in a many-fld., sessile
head, yellowish white, tinged purple. Spain. F.S. 11:1130.—
L. Tangxitica, Maxim. Slender shrub, with small, obovate or
oblong lvs.: fls. slender-peduneled, small, with 5-lobed limb,
pale pink. China. Gt. 40, p. 581.— i. tomentella, Hook.f. &
Thorn. Erect shrub, to 12 ft.: lvs. small, ovate to oblong, pu-
bescent : fls. short-peduncled, nodding, small, regular, white.
Himal. B.M. G4S6. Tender.— i. translucens, Hort.= L. quin-
quelocularis.- L. Webbidna. Wall. Allied to L. alpigena. Lvs.
larger, acuminate, pubescent: fls. paler; ovaries separate. S. E,
Eu. to Himal.— L. Zdbeli, Rehder. Allied to L. floribunda, but
quite glabrous and lvs. somewhat larger. Probably hybrid of
L. floribunda and Tatarica. Gt. 42, p. 103, Figs. 1-3. Vei-y free-
flowering and handsome. Alfked Rehder.

LOOSESTRIFE. See Lysimacliia and Lythrum..

LOPfiZIA (after the Spaniard Lopez, who wrote on
the natural history of the New World). Onagrdcece.
About 21 species of herbs from Mexico and Central
America. Erect, branching, glabrous or pubescent: lvs.

alternate or the lower opposite, dentate: fls. usually-
small, in leafy racemes or subcorymbose at the ends of
branches, slender-pedicelled; calyx limb 4-parted, in-

equal, deciduous, linear-lobed
;
petals 4, short- or long-

clawed, inequal, the posterior ones narrower, the claws
glandular at the apex; stamens 2, attached to the pistil,

one anther-bearing, the other petal-like: ovary 4-celled:
capsule globose, leathery: seeds obovoid,with a leathery,
granulated coat.

albifldra, Schlecht. Fig. 1319. Suffruticose, diffuse,

2 ft. high: young branches somewhat villous: Ivs. cune-
ate at the base, ovate-lanceolate, irregularly serrate or
remotely dentate, largest 1}4 in. long: pedicels hori-
zontally spreading, slender: petals white, often tinged
slightly pinkish at base, larger ones obliquely spatulate,
obtuse and mostlj'^ notched, smaller ones linear, obtuse,
as long as sepals. Hex.- Cult, at Harvard Botanic Gar-
den, wlaere the plant differs from the original descrip-
tion by the lvs. being usually ovate or perhaps oblong-
ovate, and the smaller petals longer tban the sepals. It

seems to flower through the winter.

1319. Lopezia albiflora (X 3^).

coron&ta, And. Annual: lvs. scattered or in whorLs,
glossy, glabrous: two upper petals linear, bright lilac;

two side ones larger; lamina roundish obovate, light

lilac, with dark red mark at base. Mex. S.B.F.G. L
2:108.-Cult. in S. Calif.
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LOPHANTHUS (Greek, crested fioiver; application
not evident). LnbicLtce. Of this genus we cultivate 2

species of hardy herbaceous perennials, which are rather
tall and coarse and bear spikes of more or less purplish
fls. in summer. The genus contains 7 species, all from
America or N. E. Asia. Lvs. seri'ate, veiny, petioled,
lower usually subcordate and upper ovate: fls. small, in
dense sessile whorls crowded into terminal spikes,
which may be interrupted below; stamens exserted;
anthers separated or distant, not approximate in pairs,

their cells parallel or nearly so. Of minor value.

anisitus, Benth. Giant Hyssop. Height 2-3 ft. : lvs.

ovate, anise-scented when crushed, white beneath: fls.

blue; calyx teeth tinged purple or violet. July, Aug.
Prairies, Wis. to Rockies. B.R. 15:1282.— This species
grows 3-5 ft. high, on dry hills, and has pale purple
flowers.

scrophulariaeSdlius, Benth. Height 4-6 ft.: lvs. not
anise-scented, not white beneath: fls. dull purplish;
calyx teeth whitish. Borders of thickets, N. Y. to Wis.
and N. C— This plant grows 2 ft. high and has laven-
der-blue flowers in June.

LOPHOSPfiEMUM. See Maurandia.

LORDS AND LADIES. Arum maculatum.

LOQUAT. See Eriobotrya Japonica.

LdTUS meant several things to the ancients: (1)
the Greek Lotas, a leguminous plant on which horses
fed. This was probably what we call to-day Lotus cor-
nicxdatns, the common Bird's-foot Trefoil of temperate
regions. (2) the Cj'renean Lotus, an African shrub, the
fruit of which was eaten by certain North African tribes
who were called Lotus eaters. The fruit was said to be
honey-sweet, the size of an olive and in taste like a date.
This was probably Ztzyphns l/otus, a prickly shrub
whose fruit is, however, considered inferior to that of
the common jujube, Zizijplms sativa. Other conjectures
have been: Celtis aiistralis, a tree which has a small,
sweet berry; Nitraria tridentata, a thorny desert shrub
whose succulent fruit has a stimulating quality, and
Mhammis Lotus, another North African plant. Euro-
pean Lotus is a name for Viospyros Lotos, a kind of
date plum which is cult, in S. Eu., but the fruit is hardly
edible. ( 3 ) The Egyptian Lotus or Sacred Lily of the Nile.
This is Ifymphiea Lotus, which, like the Hindu Lotus,
has rose-colored as well as white flowers. American
cultivators at the present time almost universally con-
sider that the true Egyptian Lotus is Nehimbium spe-
ciosum,jiovr called Nelunibo, hut Neliimbium speeiosnm
is not a native of Egypt. (4) The Hindu and Chinese
Lotus, also called the Sacred or Pythagorean Bean. This
is Nelumbo Indica, better known as Nelumbium speei-
osnm. The name Lotus was doubtless used for other
water lilies, particularly the blue-flowered Nijmphma
cmrulea. These plants are described in this work. See
Ifelumbo and Nymplicea.
Lotus of the botanists is a genus of 50-100 species,

found in temperate regions: herbs or subshrubs, gla-
brous, silky or hirsute: lvs. with 3 Ifts. crowded at the
apex of the petiole and commonly 2 joined to the stem
and resembling stipules: fls. pea-shaped, yellow, red,
rosy or white, often in axillary, few-fld. umbels, rarely
solitary; calyx lobes longer than the tube ; keel beaked:
pod oblong or linear. Leguminosse.

A. Lvs. thread-like : fls. odd, not pea-shaped.

Bertholetii, Masf. (L. peliorhyncus,'Rook. L.pelyor-
ensis, Hort. ). Small, much-branched, slender bush, with
a silvery hue: Ifts. whorled, 8-9 lines long: fls. VA in.
long, in loose clusters of about 20 toward the end of the
branches, short-pedicelled, scarlet or crimson fading to
orange; standard recurved like a horn; keel acuminate,
longer than the wings. Cape Verde, Canaries. B.M.
6733. R.H. 1895:308.— Peliorhyncus means bruised or
discolored nose. Called "Coral Gem" in catalogues.
Grown chiefly in hanging baskets. Prop, by division or
cuttings.

AA. Lvs. not tliread-like: fls. pea-shaped.

B. Fls. yellow.

corniculEltus, Linn. Bikd's-foot Trefoil. Babies'
Slippers. Perennial, prostrate or ascending, a few in.
to 2 ft. high, glabrous or hairy: Ifts. obovate or ovate,
K in. long, the 2 stipular ones broader and very oblique

:

fls. yellow, often tinged bright red, ,5-10 in an umbel;
calyx lobes about as long as the tube. Temp, regions
and Australia. Var. fldre-pleno has showy double fls.—
A hardy trailer for covering dry banks and rockwork,
blooming all summer and autumn. Also grown for
forage.

BB. Fls. pink or ivhite.

austrS,lis, Andr. Perennial, diffuse, sometimes sub-
shrubby, glabrous or pubescent: Ifts. narrower than in
L. coiuiculatus, and the stipular ones less dissimilar,
but varying from obovate and under % in. long, to
linear and 1-lJ^ in. long: fls. usually pink, but varj-ing
from white to purple-red. Australia. B.M. 1365.
L.B.C. 11:1063 and B. 5:211 (as L. a Ibidus). -Int. 1900
by Franceschi.

BBB. Fls. dark purple or dark red.

c. Lfts. linear-lanceolate.

Jacobseus, Linn. Perennial, subshrubby: fls. about 3
in a flat-topped cluster, dark purple, almost black.
Cape Verde. B.M. 79. — Treated as a tender annual
bedding plant.

cc. Lfts. obovate to elliptic.

Tetragondlobus, Linn. Winged Pea. Annual trailer:
fls. solitary or twin, purplish cardinal-red. Mediterra-
nean region. B.M. 151. — Tetragonolobus was once con-
sidered a separate genus, largely because of the 4 leafy
wings of the pod. Grown chiefly for food, the pods
being eaten when young and the seeds, when roasted,
substituted for coffee. Seeds sown in drills in April.
Plants require no care except water during drought.

i. BalamMnsis, a pink-fld. Abyssinian plant, was int. to
American trade by Franceschi, who says it was originally sent
out by Dammann & Co., Naples, Italy, and is not worth cult.—
L. Canarimsis floribmidus is not in Index Kewensis. Frances-
chi wi-ites that it has yeUow fls. and is desirable for rockeries
and hanging baskets; that it is not far from L. corniculatus,
but has a different habit ; and that it was oifered many years
ago by Wildpret of Orotana and later by Albert Scheubel of
Hamburg.

^f, M.

LOUISIANA (Pig. 1320) is situated at the extreme
lower limit of the great Mississippi system, bordering
on the Gulf of Mexico. These bodies of water have an
important bearing upon the climate, and make it pos-
sible to grow some of the subtropical fruits. The pre-
vailing wind is from the south, somewhat cool and always
laden with moisture, and the southern portion of the
state, being only about 30 feet above the sea level, re-
ceives the heaviest rainfall, 70 inches, while the northern
portion, being more elevated and further from the gulf,
has an annual rainfall of 45 to 50 inches. This is, as a
rule, well distributed throughout the state, the seasons
of greatest drought being early spring and early autumn.
The highest recorded summer temperatures run from
98° along the Gulf coast, to 102° in the northern part of
the state, while the average winter temperature is 56°.

Occasionally a northwestern blizzard reaches down
into the state, causing a heavy fall in temperature, ac-
companied with sleet, and once in a great while, snow.
There was a temperature of 9° in 1895, and 13 inches of
snow. A minimum of 15° below zero was subsequently
recorded in northern Louisiana. These occasional bliz-

zards have forced the culture of tropical fruits down to

the section immediately bordering on the Gulf. As the
soil has such an important bearing on the character of
the fruit, a rough classification of the different kinds
is here given.

First: The Sandy mils and Uplands. — These occupy
the northwestern portion of the state, along with a sec-
tion in the eastern part, south of the state of Mississippi.
The lands are characterized by sandy soils, with pine
and oak forests, and produce the best apples, stone-
fruits and berries.
Seeoid: The Bluff iniifZs. — These occupy a broken

strip, running parallel with the Mississippi, from 30 to
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50 miles from its western bank, and disappear near the
Gulf in what are known as "islands," such as "Avery's
Island" and "Jefferson's Island." There is also another
section of these lands on the east hank of the river im-
mediately south of the Mississippi state line. These
lands are characterized by a yellow clay loam, very fer-
tile, and by forests of magnolia, gums, oaks, etc. They
produce some of the stone-fruits well, and an abundance
of pears, berries and figs.

Third : 'Hie Prairie Ziavds.— Theae occupy a portion
in the central southwestern part of the state, are tree-
less, low and are also known as rice lands. 'The soil is

1320. Louisiana.

To show horticultural areas

poor but improves with cultivation, and gradually the
planting of figs, pears, peaches, plums and grapes has
been extended.
Fourth: The Alluvial Lands. — These make up all

the other portions of the state not mentioned, including
the river bottoms. The soil is generally dark, ranging
from black to light red, very fertile and abounding in an
abundant growth of timber. They produce the heavy
yields of cotton and corn in the northern portion, and
the sugar cane, oranges, lemons, persimmons, figs and
bananas, as well as other tropical fruits, in the southern
part.
The leading varieties of vegetables are grown in every

section of the state, and the home garden furnishes an
abundant supply during all seasons of the year, under
proper management. Those vegetables most popularly
grown for home consumption are as follows : Aspara-
gus (on the sandy soils only), artichoke (both Globe
and Jerusalem), bean, beet, cabbage, carrot, collard,

corn, cress, cucumber, cashaw (pumpkin), endive, egg-
plant, kohlrabi, leek, lettuce, melon, mustard, okra,
onion, parsley, pea, pepper, Irish potato (two crops),

sweet potato, radish, spinach, tomato, turnip and ruta-

baga. Occasionally there is found the vegetable pear
(ySec7iiHHiecZi(Ze),martynia, brussels sprout, celery, cher-
vil, garlic, kale, salsify, parsnip, cauliflower and field

pumpkin. The majority of these vegetables may be
sown several times during the year. Celery and cauli-

flower, however, are sown early in August in order to

mature by the Christniasti<Ie.

The commercial truck sections are found in varioiis

sections of the state. Along the Illinois Central railroad
a direct line to Chicago from New Orleans, which runs
through the warm sandy pine lands, the most extensive
truck farms are to be seen. The vegetables grown are
radishes, beans, cantaloupes, cucumbers and tomatoes.
The town of Roseland alone, in 1898, shipped 50,000

LOUISIANA

bushels of radishes. Hundreds of car-loads of these
vegetables are sent to the Chicago, Cleveland and St.
Louis markets during the months of March, April and
May. This section also produces enormous quantities
of early strawberries, as hundreds of acres are planted
each year, and shipments are sent by ear-load lots from
the stations on this line in Tangipahoa parish. The
plants are set in August and September of each year,
and, as a rule, are kept but one season. Abundance of
pine straw is used for mulch, and when an early spring
frost threatens, this mulch is also used to cover the
plants as well, oftentimes protecting them so that the
first and most valuable fruits escape and mature, thus
insuring the most profitable picking. The varieties
grown are : Cloud, Michel Early, Miller, Bubach,
Gandy, Seltzer and Creole Beauty. The Japan plums
are also grown in this section extensively, the most
desirable varieties being the Abundance and Burbank.
A few peaches and Japan persimmons are grown, but
not so as to become a commercial product.
Another great truck section is found in the immedi-

ate vicinity of New Orleans, and along the river towards
the Gulf on the New Orleans, Fort Jackson and Grand
Isle railroad. New Orleans is supplied mainly from
this source, and at the same time enormous amounts are
sent North. The truck grown for the latter purpose
consists of cabbages, onions, tomatoes, beans, peas, egg-

plants and cantaloupes. Cucumbers
are also grown, both in the hotbed and
in the open, oftentimes bringing high
returns when sent North, the winter
prices ranging from 30 cents to $2.50
per dozen.
The lower portion of this section

contains also the great orange groves
of the state. They are located all along
the river, and it is only when a belated
blizzard visits this section that a crop
failure is experienced. Some of these
orchards contain more than 100 acres.
The stocks now used are almost en-
tirely the common sour and Citrus tri-

foUata. Occasionally the sweet seed-
lings and lemons are used, but not to
any extent. The first two mentioned
are the hardiest stocks known, and

mature their wood, making a more desirable tree.
The varieties grown are : Satsuma, Boone Early,
Sweet Seville, Parson Brown, Brazilian, Baldwin No. 1,

Creole, Homosassa, Washington Navel, DuRoi Blood,
Hart Tardiff, Rivers Unknown and Schoenberger.
Besides these, large quantities of mandarins, tanger-
ines and Kumquat oranges of various varieties are
grown. The various scale insects, so serious when no
care is given, are, as a rule, kept in complete control
by the careful use of insecticides, and the laws govern-
ing the importation of infected trees are rigidly enforced.
As oranges in Louisiana are grown on such different
soil from the orange sections of other states, one or two
points must always be kept in view. Beds should be
raised before the trees are set, and the crown roots of
the young tree should be Just at the surface of the ground.
These requirements are necessary on the alluvial lands
of the lower Mississippi. The Satsuma. Kewochai and
Dai Dai are Japanese varieties, and when worked upon
Citrus trifoliata stock will stand much more cold than
the sweeter oranges. The Satsuma thus worked is the
most desirable and will stand a temperature of 13° P.
without injury. The orange industry is increasing an-
nually, the crop for 1898 being upwards of 300,000
boxes.
Another truck section is found along the Iron Moun-

tain railroad north of Alexandria ; it is limited to
only a few crops, such as melons, tomatoes and Irish
potatoes. Along the Vicksburg, Shrevesport and Pacific

railroad large quantities of Irish potatoes are grown,
while along the Kansas City, Pittsburg and Gulf rail-

road and the Mississippi Valley railroad, only limited
quantities of truck have been sent out. From reliable

statistics it is fouud that the annual output of Louisiana
approximates 40,000 tons ol fruit and 60,000 tons of vege-
tables. The varieties of these vegetables grown for the
Northern markets are as follows ; The Acme and Beauty
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tomatoes, the Chartier radish, the New Orleans Market
eggplant, the Peerless and Triumph Irish potatoes, the

New Orleans Market and White Spine cucumbers, the
New Orleans Market cantaloupe, the Drumheads, Flat
Dutch, Succession, All-Seasons and Nonesuch cabbages,
the Italian and Bermuda type of onions, the First and
Best and Alaska peas, the Early Mohawk and Valentine
beans. In the northern part of the state large quanti-
ties of Irish potatoes are grown, and oftentimes the
second crop is very profitable. The first crop is planted
in January or February and harvested in May and June.
The seed for the second crop is prepared for planting
by special treatment, consisting of gradually exposing
the tubers to the light and moisture, which matures them
and excites the eyes into growth. As soon as this is

accomplished they are ready for planting, which is usu-
ally during August. Tliey are harvested in November.
Upwards of 3,500,000 bushels of sweet potatoes are

grown annually, the varieties best known being Pump-
kin, Creole, California, Bermuda, Red and Yellow
Nansemond, Hayman, Providence, Yellow Jersey, South-
ern Queen and Vineless. The last variety is one of the
most desirable of the newer sweet potatoes.

The culture of fruit, other than oranges and straw-
berries, has been neglected in great measure. Apples do
fairly well in the northern part of the state, the desirable
varieties being Smith, Horse, Red June, Magnum, Early
Harvest, Cullasago, Shannon, Shockley and Red Astra-
chan. Grapes are growTi but sparingly, as the long,warm,
moist season offers the best conditions under which the
grape diseases develop, and the frequent rains hinder the
use of fungicides; however, in the northern and south-
western portions of the state the following varieties have
been found desirable: Champion, Diamond, Eaton, Ni-
agara, Concord, Delaware, Brighton, Sweet Mountain,
Herbemont and Jacques. Only the Chinese type of pears
is at all grown, as it offers more resistance to the blight
than the others. The desirable varieties are Le Conte,
Kieffer, Smith, Garber, DaiDai, Golden Russet and Mme.
Von Siebold. The European varieties of plums do not suc-

ceed, but many of the American and Japanese sorts do
well. The desirable varieties are Burbank, Abundance,
Satsuma, Kelsey,Chabot,Wild Goose, Robinson and a few
others. The fig is grown universally in all sections of
the state, the best varieties being Celeste, Brunswick,
White Ischia, Magnolia, Angelique, Lemon, Mission and
Reine Blanche. The Japan persimmons are being set

extensively, using chiefly the Hyakume, Kurokume,
Nero Zami, Hachiya, Tsuru and Among. These fruits

are large, showy, and will stand transportation well.

The Elberta, Sneed, Peen-to (in the south) and Chinese
Cling peaches prevail.
The other fruits, grown in a limited way, are quinces,

goumi, blackberries, dewberries, a very few raspberries,
pomegranates, bananas, jujubes and pawpaws. There
are a few other tropical fruits that are grown only for
specimens.
Louisiana abounds in beautiful flowering shrubs and

wild flowers. The planting of all kinds of ornamentals
is very extensive, roses bloom throughout the season,
and the camellia finds a congenial home throughout the
southern part of the state. In and around New Orleans
the finest ornamental plantings will be found, St. Charles
avenue, the principal residence street, being especially
beautiful, with its palms, roses, camellias and orna-
mental vines. This is not confined to the wealthier
classes, for nearly all these ornamentals grow readily
from cuttings with little care, and even the poorest peo-
ple oftentimes have the choicest flowers and roses
around their doorstep. y. H. Burnette.

LOUSEWOBT. Pedicidaris.

LOVAGE. Levisticxim.

LOVE APPLE. First popular name of the Tomato,
now dying out in America. Love-in-a-mist. ^iV/f/e^^a.
Love-iiea-bleeding. Amarantus caudatus.

LOXOSCAPHE (Greek, am oiliqiie boat). PoIypodU-
cete. A small genus of southern hemisphere ferns,
related to Davallia. Indusium forming a compressed.

suborbicular or cup-shaped sac, open only at the top:
Ivs.with linear segments. Forculture, consult Davallia.

thecifera, Moore {Davallia concinna, Sahrad.) . Stipes
3-4 in. long: Ivs. 0-9 in. long, bipinnate; divisions 2-3
lines long, % line wide. S. Amer. and Africa.

SoenicuUcea, Moore {Davallia fceniculileea, Hook.).
Stipes 6-8 in. long: Ivs. 9-18 in. long, quadripinnate

;

divisions less than % line wide. Fiji Islands.

L. M. Underwood.

LirCEBNE. See Alfalfa and Medicago.

LUCtTLIA (probably adapted from a native name).
Rubidcece. A genus of 2 species of tender shrubs from
the Himalayas, bearing in winter terminal corymbs
sometimes a foot across, composed of 20-40 pink or
white, fragrant, salver-shaped fls. with 5 rounded lobes,

each fl. being 114-2 in. across. A plant of L. gratissima
is on record which attained 6M ft., bearing 24 bunches
of fls. each 2 ft. in circumference, beside 30 smaller
bunches. Calyx tube top-shaped; lobes unequal, decid-
uous; stamens 5, inserted on the tube of the corolla;

filaments very short : disk annular : ovary 2-celled :

style 2-branched.
D. gratissima is one of the most beautiful winter-

flowering shrubs for house decoration, and deserves to

become more popular with florists for Christmas sales.

The wood ripened after flowering furnishes the best
cuttings. Newly rooted plants require a night temp, of
60° at first, but the temp, should be gradually reduced
and the plants hardened ofl: before they are planted out-

doors for the summer. Young plants should never be
allowed to get dry from the time of first potting until

they are taken outdoors. For potting a light soil is de-
sirable. When the pots are well filled with roots, apjily

liquid manure two or three times a week until the buds
appear. During the summer the plants should be syr-

inged daily, as they are subject to red spider. The plants
should be lifted, potted and brought indoors the last

week of Aug. If left out later they do not set flower
buds as well. As soon as the buds appear the plants
should be moved to a warmer house, with a night temp,
of 55°. After flowering the plants should be trimmed
somewhat, given less water, kept in a night temp, of
45° and syringed daily. They start slowly, but make
hardy growths for planting out.

gratissima. Sweet. In the wild a tree attaining 16 ft.

:

Ivs. opposite, ovate-oblong, acuminate, acute at the base,
4-6 in. long : panicle decussately branched : fls. pink
or rose, forming a gorgeous rounded mass; corolla lobes

imbricated in the bud; stamens inserted in the tube,

slightly exserted. S.B.F.G. 145. B.M. 3946. G.C. III.

21:81. R.H. 1843:385 and 1890:180. Gn. 35, p. 58; 41,

p. 469; 55, pp. 42, 107. A.F. 7:443 and 10:679.

L. Pincedna, Hook. Lvs. oval: fls. in a compound cyme, the
lobes pure white above, changing to a cream, with a rosy tinge,

outside rosy and the tube red. Distinguished by the presence
of 5 pairs of tiibereles at the base of each sinus. B.M. 4132.

Gn. 35, p. 59 and 41, p. 469.— L. specidsa, Hort., is not in Index
Kewensis. H. A. Siebreeht writes that it is in every way like L.
gratissima, except tliat tfie fis. are much larger and of a deeper
color. He says it is a stronger grower and just as fragrant.

Geo. MoWilliam and W. M.

LTTCtTMA (Peruvian name). Sapotdcece. About .50

species of trees and shrubs, largely S. American, two of

which are tropical fruit trees. L. Sivicoa produces the

Egg Fruit, or Ti-es, which is about the size and shape of

a hen's egg, and tastes like the yolk of an egg sweet-
ened with sugar. As cult, in S. Fla. and S. Calif, it

makes a large evergreen bush or small tree. It is re-

lated to the Sapodillo, but the floral parts of the latter

are in 6's instead of 5's. L. mantmosa produces the Mar-
malade Plum (Fig. 1321), which has a rough and rusty
skin and russet-colored edible pulp. This fine fruit

grows wild in the West Indies and the Philippines. _

mammdsa, Gaertn. Marmalade Plum. Pig. 1321. Lvs.
obovate-oblong or spatulate, chartaceous, 6-8 in. long,

2-3 in. wide, mucronate : calyx segments 9-10, inner ones
larger and notched : ovary 5-celled: fr. usually 1-seeded
by abortion. S. America, West Indies, Philippines.
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Bivicda, Geertn. Lvs. elliptio-obovate, obtuse, mem-
branous, 4-8 in. long, l%-3 in. wide: calyx 5-parted;
ovary 5-eelled: seed ovoid-globose. Brazil, French Gui-
ana. —Var. angustifolia, Mart., is the Egg Fruit or
Ti-ES of the W. Indies. It has elliptic-lanceolate Ivs.,

acute at both ends. Pig. 1322. Cult, in S. Pla. and S.
Calif. Yf. M.

1321. Lucuma mammosa (X 3*^).

I/iietima mammosa, the "Mammee Sapota " of Jamaica,
is the fruit of a tree found wild also in Cuba and the
northeastern part of S. America. The tree is ornamen-
tal, about 30 feet high, of a pyramidal shape. It is occa-
sionally seen where it was originally planted in pas-
tures near dwelling houses, but except for the droppings
from cattle and horses, it receives no other cultivation.
It requires a good deep soil and an annual rainfall of
about 70 inches. The flowers are cream-colored, about
]4 inch long, springing directly from the bark. The
fruit is about 6 inches long, with usually only 1 seed. It

has a russet-colored rough skin. The flesh is of a dark
yellowish red color, soft andsweet; it has been compared
to a very ripe pear, but is more luscious. Marmalade is

made froiu the fruit, whence the name of "Marmalade
^1'^™-" Wm. Fawcett.

LFDWlGIA (C. G. Ludwig, botanist and botanical
author at Leipzig, 1709-1773). Onagrdcew. About 25
species of aquatic or semi-aquatic small herbs, widely
distributed in temperate and warm climates. Fls. small
and inconspicuous in the axils of the leaves, the parts
usually in I's. Lvs. mostly small and mostly entire or
very nearly so, usually not distinctly petioled. The
stems are often creeping, sometimes floating. The op-
posite-lvd. species are by some referred to the genus
Isnardia. The Ludwigias have little standing as horti-
cultural subjects. They are sometimes useful in bog
gardens, and one is advertised for aquaria. Three spe-
cies are in the Amer. trade.

A. Leaves opposite.

paliistris, Ell. [Isnardia paWistris^lArm.). Water
Purslane. Trailing in muddy places or floating on shal-
low water, rooting at the joints: lvs. oval or oval-ob-

long, narrowed into a short petiole; fls. very small,
usually reddish.—Widely distributed in this country;
offered as a bog plant.

Mtilertii, Mulertt. Lvs. lance-oblong, usually nar-
rowed into short petioles, entire: fls. yellow: fr. oblong,
truncate on toj), % in. long. — Int. from S. Amer. by
Hugo Mulertt, then of Cincinnati, and described in
"Isis" (published in Germany) in 1880 or 1881, and also
in the "Aquarium," Vol. III. p. 43, G4. It is now widely
distributed amongst growers of aquarium plants. It

seems not to have been studied by systematic botanists.
It is prized for its graceful habit and because it is ever-
green. Grows well from cuttings and from seeds.

aa. Leaves alternate.

altemifdlia, Linn. Seed-box, or Rattle-box. An
erect shrub, 2-3 ft. or more tall, in appearance not unlike
an Bpilobium : lvs. lanceolate or oblong-lanceolate, nar-
rowed below, entire or sometimes with mere sugges-
tions of teeth: fls. large for the genus (K in. across),
with yellow caducous petals: capsules large, square in
cross-section. Bogs in eastern states. — Interesting, but
not showy. l. jj, b_

LXTEHSA (F. Karl van der Luke, Austrian botanist in-

terested in the Cape of Good Hope). Tilicteece. About
IG species of trees and tall shrubs from the warmer
parts of America with usually toothed lvs. and handsome
white or rosy fls. borne in a terminal panicle, or some-
times in the axils ; sepals and petals 5; stamens numer-
ous, the outer ones often without anthers : ovary 5-

celled: capsule rather woody, loculieidally semi-5-valved.
An undetermined species is advertised in Santa Barbara,
1900, from Paraguay. Pranceschi writes that the inner
bark is used generally in Paraguay instead of string.

Luehea is also spelled Luhea, and the genus of this
name of the Verbenacese is a South African genus re-

ferred to Stilbe.

LTjFFA (Luff is the Arabic name). Cueuriithcece.
Rag Gourd. Dishcloth Gourd. Vegetable Sponge.
Six species (according to Coguiaux, Vol.3. DC. Monogr.
Phaner. ) of annual tendril-climbing herbs, inhabiting
the tropics of the Old and New Worlds. Fls. monoscious,
the staminate ones in a long-stalked raceme or cluster,

the pistillate ones solitary and shorter-peduncled; calyx
bell-shape or top-shape, strongly 5-lobed; corolla of 5
soft yellow or whitish petals, sometimes ragged-edged

;

stamens usually 3, borne in the calyx tube: fr. a long,
gourd-like pepo, becoming dry when ripe and the fibrous
interior sponge - like. Known south as "California
Okra."
Of late years, the LufPas have come into prominence in

American gardens, being an importation from the trop-

ics and China and Japan. In other countries, the fruit

is eaten when young, being cooked like squash or served
in soups and stews. The young fruit is sometimes sliced

and dried. (See Georgeson, A.G. Sept., 1892, and Bailey,
Bull. 67, Cornell Exp. Sta. ) In this country, Luffas are
grown mostly for curiosity and ornament. The fibrous

interior of the dried fruit, when bleached and prepared,
is used as a sponge for the bath and for scrubbing
(whence "Vegetable Sponge"). The culture is the
same as for cucumbers and melons. They are tender
plants, running 10 to 15 ft. The Luffas are widely dis-

persed in the tropics as cultivated plants. The genus
divides itself into 2 groups,— those species [L. yEgyp-
tiaca and L. acutawjula) with fruits not spiny or tuber-
culate, and those with spiny fruits. Only the following
species are known to be in cult, in this country:

.ffigyptiaca, Mill. (L. cylindrica, Roem. L. Petbla,
Ser. L. Veltchii, Naud. L. fcetida, Hort. [at least in
part], notCav. L. J^abidna, Japdnica, Mexicdna [?] and
noctifldra alba, Hort.). Naga ITO-URI of Japanese. SuA-
KWA of Chinese. The commonest Dishcloth Gourd:
stems slender-running, furrowed, rougliened: lvs.

roundish in outline, mostly 15-lobed, coarsely toothed,
very scabrous above and beneath : staminate fls. 2-3 in.

across, wilting in the sun: ovary cylindrical or clavate,

pubescent, destitute of distinct ridges, ripening into a
slender, cylindrical, curved fruit 1-2 ft. long. Probably
native to the Old World, but widely distributed in the
tropics. A.G. 13:520.
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acutangula, Roxbg. (L. fatida, Cav.). Sing-kwa of

Chinese. Fig. 1323. Lv.s. rounded, scarcely lobed, very
coarsely toothed : ovary 10-ribbed, ripening into a

strongly ribbed fruit. Tropics. Gt. 48, p. 136. L.H.B.

LUlSIA (after Don Luis de Torres, of
whose personality little is known), Or-
cJiiddceie. Curious epiphytic herbs, with
simple or branched erect stems, bearing
alternate, elongated, fleshy-terete Ivs. : tls.

sessile, on short lateral spikes ; sepals and
petioles sub-similar, connivent or half-

spreading; labellum adnate to the column,
somewhat concave, with small lateral

lobes and a large, spreading, entire or bi-

fid middle lobe; column short; poUinia 2,

on a broad, short pedicel. About 10 spe-

cies. These plants are rarely cult. They
grow well in any warm or intermediate
house.

tdres, Blume. Spike few-ild. : lateral

sepals narrower than dorsal, which is

similar to the petals: labellum bi-auriculate, oblong-
sulcate, apex bifid.

L. ihres, Liiidl.=Sareanthiis teretifolius.

Heinrioh Hasselbring.

LVNABIA (Luna, Latin for moon; name referring to

the silvery white partition of the large pods). Cruclf-

erce. Moonwoet. Honesty. Two herbs of Europe and
W. Asia, both cult, in old gardens. Lvs. rather large,

simple, broad or more or less cordate: ils. purple, in

terminal racemes or panicles, rather large and showy:
fr. stalked in the calyx, becoming a very large, flat, disk-

shaped silicle, with deciduous valves and a thin, per-

sistent septum: seeds winged, 2^ in each compartment.
The plants are easy of cultivation under any ordinary
garden conditions. They are interesting for their showy
fls.,but are grown mostly for their great flat pods,which
are used in winter bouquets. They are called " Honesty "

because the seeds can be seen through the pods. Prop.
by seeds ; or the second species rarely by division. The
species sometimes escape from gardens.

Annua, Linn. (i>. 6te'«n»s,Mcench). Fig. 1324. Loose-

1323. Luffa acutangula (X 1-9).

Lucuma Rivicoa, var. angustifolia (X 3

hairy plant, l>^-2>^ ft. tall, branching as it matures:
lvs. somewhat cordate or halberd-cordate, coarsely and
irregularly toothed, stalked : fls. numerous, pink-purple,
fragrant, in late spring or early summer: pods about
2 in. long and somewhat narrower, very fiat, rounded
at the ends, tipped with the persistent style. Europe.
R. H. 18.57, p. 30. — Frequent in old-fashioned gardens.
There is a recent form with handsomely variegated
lvs.; also a white-flowered form. Annual and biennial,

rediviva, Linn. Differs from the last in being per-
ennial, the fls. smaller and lighter colored (often gray-
ish purple), and the pod elliptic or lance-elliptic, and
tapering to either end. Europe. — Less common and less
valuable than the other.

j^^ jj_ g_

LtJNGWOET. Mertensia.

LTJPJ.NUS (from the Latin lupus, a wolf ; because a
crop of Lupines was supposed
to destroy fertility). Legunii-
ndsce. Lupine. A group of
about 80 species mostly confined
to western N. America, a few
growing in eastern N. America
and in the Mediterranean region.
Most are annuals or herbaceous
perennials, one species in cult,

being shrubby. All are showy
plants with conspicuous flowers
in terminal racemes, those of
the species in cult, being mostly
verticillate. The flowers are
blue, white or yellow, or a union
of these, papilionaceous and
free-blooming. All are of easy
cult, in any garden soil, except
that they are said not to suc-
ceed in soil containing lime.
They are adapted to borders
in masses, and to all places
in which low - growing showy
herbs would be found. Some
make good bedding plants,

others cut-flowers. They are

propagated by seed, the peren-

nials also by division. They do
not bear transplanting when
once established, hence it is

recommended to sow seed where
the plants are finally desired.

A few species are of value eco-

nomically for soiling or plowing
under. Leaves usually digitate,

with 5-15 entire leaflets: flow-

ers with calyx deeply bilabiate,

5-toothed, unequal; corolla with
simple erect, broadly ovate stan-

dard, having strongly reflexed

sides; wings united at the apex
and enclosing the keel ; stamens
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united into a closed tube : pod 2-Talyed, flattened, en-
closing several large seeds. A very variable genus in

the garden.
There are numerous garden hybrids of unknown par-

entage. Some of these names will be found in the sup-
plementary list. Voss groups these under the name of

L. hybridus, Hort., or Florists' Lupines. They have
variegated flowers.

In addition to those described below the following na-
tive species have been advertised, mostly by Gillett, in

1881, for western collections. Probably they are not
in cult. They are mostly described in Bot. Calif. : Jy.

albicaulis, Ghamissonis, densitlorus, lepidtts, leuco-

phyllus, ornatus and villosus.

INDEX.

affinis, 13. foliis roseis, 14. perennis. 3.

albo-eoceineus, 20. grandlflorus. G. pllosus, ll.

albiflorus, 6. Hartwegii, 17. Platteusis, 8.

albus, 14, 15, 20. hirsutus. 14. polyphyllus, 6.

arboreus, 1. luteus, 1, 10. pusillus, 16.

argentei^s, 5. mieranthus, 12. ruber, 14.

bicolor, 6. mutabilis, 18. Snow Queen, 1.

Cruckshanksii, 18. uaiius, 20. subearnosus, 19.

diffiusus, 2. Nootkatensis, 7. snlphureus, 0.

parvitlorus, 4.

A. Perennials,
E. Pknifs shrnhby 1. arboreus

BB. Plants herbaceous.
c. Lrs. H'ith 1 leaflet 2. diiiusus

CO. I/vs. with several Ifls., digitate.

D. Foliage not conspicuously
hairy above.

E. No. of Ifts. 5-9.

F. Ijfts. shorter than
pettMes.

G. Pod yi in. long... 3. perennis
GG. Pod % in. long... 4. parvifloruB

FP. Ijfts. as long as pieti-

oles 5. argenteus
EE. No. of Ifts. 10-16 6. polyphyllus

DD. Foliage conspicuously hairy
or silky above.

E. Fls. p arti • e olor ed ,

striped 7. Nootkatensis
EE. Fls. light blue, with a

dark spot on the stan-
dard 8. Plattensis

AA. Annuals.
B. Fls. yellmv.

c. No. of Ifts. lS-15 9. sulphureus
CO. No. of Ifts. 7-10 10. luteus

BB. Fls. blue, white or red, but self-

colored.

c. Arrangement of fls. in irJiot^ls.

D. No. of Ifts. 9-11 11. pilosus
DD. No. of Ifts. 5-7.'

E. Plant villous 12. micranthus
EE. Pl((nt merely pifbenilent. 13. affinis

CC. Arrangement of fU. scattered.

D. Jjffs. hairy on both sides ...14. hirsutus
DD. Lfts. not hairy above.

E. Color of fls. vhite 15. albus
EE. Color of fls. blue 16. pusillus

BBB. Fls. of 3 or more colors.

c. Foliage hairy on both sides ...17. Hartwegii
CC. Foliage not conspicuously

hairy above.
D. Height about 5 ft 18. mutabilis

DD. Height 1 ft. or less.

E. Arrangement of fls. alter-
nate , 19. subcamosus

EE. Arrangement of fls.

whorled 20. nanus

1. arbdreus, Sims. Tree Lupine. Lfts. 7-11, lanceo-
late-linear, acute, silvery downy below, entire: fis. some-
what verticillate, in tall, loose racemes, sulfnr-yellow,
fragrant : pods pubescent, l%-3 in. long. July-Sept.
Common in Calif . B.M. 682. Gn. 30, p. 289 and 47:1017.
— Shrub, 4—10 ft. high, somewhat pubescent, not hardy at
the north. Var. Snow Queen or Queen o! the Snow is

pure white. Var. Ititeus has been advertised.

2. difStisus, Nutt. Deer Cabbage. Stem decumbent
and many-branched, 1-2 ft., somewhat woody at the base,
densely silky: Ivs. large, oval or oblong-ovate, obtuse,
mucronate, on long, soft-silky petioles: fls. more or less
alternate, on a very long (6-12 in.) spike, light blue, the
standard with a greenish yellow center: pods oblong,
flattish, very woolly. April. Sandy barrens, N. Car. to
Fla. — Hardiness North not determined.

1324. Lunaria annua (XK). (Seep. 949.)

3. perfennis, Linn. Sun-Dial. Common Wild Lupine.
Stem erect, 1-2 ft. high, rather stout, minutely pubes-
cent: Ivs. long-petioled, soft-downy; lfts. 7-9, obovate-
oblong to lanceolate, obtuse, glabrous above, soft-downy
below: fls. in large, loose terminal spikes or racemes,
alternate, blue, varying to white. June, July. Canada to
Fla. B.M. 202. Mn. 6:101. B.B. 2:269. -Desirable spe-
cies, growing in the poorest soil, preferring sandy land.

Grows from subterranean rootstocks.

4. parviSIoTUS, Nutt. Fig. 1325. Fls. light blue, smaller
than in I/, perennis. Columbia river to Yosemite and
Wahsatch.—Fig. 1325 is from a photograph by D. M.
Andrews.

5. argSnteus.Pursh. Fls. blue or cream-colored. West
ernN. Amer. B.B. 2:269.

6. polyphyllus, Lindl. (i. /7)-f(iif?i7?d»-i(s,Lindl.). Stout,
erect species, forming tufts 2-5 ft. high: Ivs. distant,

mostly radical, long-petioled; lfts. lanceolate, glabrate
above, silky hairy below, 2-6 in. long: fls. on long stalks,

alternate, pedicelled, deep blue : pod 1-1 J-g in. long,
narrow. June-Sept. Washington to Calif. S. B. P. G. II.

356. Gn. 45, p. 459 and 55:215. —A common garden spe-
cies of merit, succeeding in any good soil. Var, albl-

fldrus, Hort. (var. albus), is white, bold and showy. Var.
bicolor, Hort., is variegated blue and white.

7. Nootkatensis, Don. Stem hairy, decumbent, with
long, spreading hairs, 2-3 ft. high: lfts. 5-9, narrowly
obovate-oblong, smooth above, hairy below, mucronate;
stipules lanceolate, nearly as long as the lfts.: fls. in
dense racemes, blue, variegated with red and yellow,
with large veins, variable. May-July. Nootka Sound.
B.M. 1311 and 2136. — Coarse, stocky species, said to be
unsuitable for small gardens, but of merit.

8. Plattensis, S. Wats. June, July. Neb., Wvo., Dak.
B.B. 2:269.

9. sulphilreus, Dougl. Stem very erect, white silky:

lfts. narrowly lanceolate, densely hairy on both sides,

shorter than the petiole: fls. in tall, dense racemes, sul-

fur-yellow: pods woolly, 1 in. long. July, Aug. Mts.
of Oregon. R.H. 1890, p. 252. — Strong species branching
above, bare below.

10. mteus, Linn. Yellow Lupine. Fig. 1326. Stem
erect, nearly simple, hairy, 2 ft. high: lfts. lanceolate,

acute, hairy: fls. on pubescent stalks longer than the
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Ivs., verticillate, yellow, fragrant : pod oblong, flat.

June, July. S.Eu. B.M. 1-tO. — Succeeds in the poorest

soil. Useful for cut-flowers, for the border, for fodder
or for plowing under to improre sandy soils. As a

fodder, it may be fed green or as hay.

11. pilosus, Linn. Stem hairy, 2-4 ft. high: Ifts. ob
long-lanceolate, hairy: fls. verticillate, pedicelled, rose

the middle of the standard red. S. Eu.

12. micrAnthus, Dougl. Stem slender, 3-12 in. high
hairy: Ifts. linear, 54-1 in. long: fls. in short, dense
racemes, somewhat verticillate, very small, violet, stand
ard and wings narrow; pod linear. Gravelly places

Ore. to Calif.—A slender plant of branching habit.

13. afSinis, Agardh. Stem rather stout, 8-10 in., pu
bescence very short : Ifts. broadly wedge-obovate, obtuse;

long, more or less smooth above; stipules one-half the
length of Ivs.; petioles twice longer than the Ifts.; fls

on a long stalk, deep bkie; pod linear. Early spring
Calif.—A free, hardy species, often growing very rank

11. hirstitus, Linn. Blue Lupine. Stem hairy, 2-3

ft. high, branching toward the top: Ifts. 7-9, oblong or
oblong-oval, hairy, long-petioled ; fls. somewhat verticil-

late or scattered, large, mostly purple, sometimes varie-

gated with blue or violet; pod large, very hairy. July,
Aug. S. Eu. — Used ornamentally and as an economic
plant for the same purposes as L. Ititetis. It is valuable
for fodder and for plowing under. Var. albus, Hort., has
white fls. Var. rdber, Hort., and var. foliis roseis are
advertised.

15. dibus, Linn. White Lupine. Erect stem, 1)4 ft.

high: Ifts. obovate-oblong, 5-7, hairy below, lJ-2-2 in.

long: fls. alternate stalked, on erect stems, quite large,

white: pods large. Summer. Asia and S. Eu.—A good
fodder plant said to be of greater thrift than i. lufens,

and remaining green longer. Succeeds well on the
poorest soil and is valuable for plowing under. Seeds
are sown April-.July, the plants plowed under when in

flower.

16. pusillus, Pursh. Lfts. about 7, mainly oblong,
acute: fls. blue or purple. Prairies. B.B. 2:270.

17. H4rtwegii, Lindl. Stem erect, 2-3 ft. high, some-
what branching: lfts. 7-9, oblong, obtuse, very hairy;
fls. in many-fld. elongated racemes, blue; standard whit-
ish, then reddish. June-Sept. Mexico. B.R. 25:31.—
Var. albus is also sold. Possibly a perennial but cult,

as an annual.

mkr:s^ m
M^X-^
fr-1,.

*•*

1325. Lupinus parviflorus.

18. mutabilis, Sweet. Stem erect, branched, somewhat
woody, 5 ft. tall: lfts. 7-9, lanceolate, obtuse, hairy be-
low and somewhat glaucous : fls. large, somewhat ver-
ticillate, fragrant ; standard white mixed with blue,
becoming blue with a large yellow mark in the center;
wings and keel white. .June-Aug. Mts. of S. America.
S.B.P.G. 130. B.M. 2682. -Attractive species, erect and
branching but half-hardy.

Var. Cruckshanksii, Hook. (i. Cmckshanksii, A.
Gray) . Fls. large, fragrant, white, the standard yellow-
rose, becoming violet. B.M. 3056.

19. subcarnosus, Hook. Stem 8-10 in. high, ascending,
silky pubescent: lfts. 5-7, obovate-lauceolate obtuse.

1326. Lupinus luteus,

somewhat fleshy, smooth above, silky below and on
margins: fls. in pyramidal racemes, alternate; standard
orbicular, deep blue with a white spot in the center di-

vided by a longitudinal fold: pod linear-oblong, silky.

Spring. Texas. B.M.34C7. — Spreadingspecies of merit.

20. nanus, Dougl. Stem slender, J^-1 ft., often
branching from the base, hairy; lfts. .5-f, linear to ob-
lanceolate pointed, pubescent both sides, stalks 1-3

times longer: fls. in elongated, loose racemes, verticil-

late on slender stalks, large, white, pointed with clear
blue, edged with deeper blue ; wings bluisli, hiding white-
brownish keel : pod hairy. June, July. Calif. S.B.F.G.
11.257. B. R. 20:1705.- This species and its varieties
are very floriferous, giving a fine effect in masses and
in the border. Var. albus, Hort., white, tinged with
lilac. Var. albo-cocciueus, Hort. A very compact va-
riety, the lower half of the spike rosy red, the upper
white; forms compact tufts and is called a superior
variety.

L. angustifolius, Linn., with blue fls.. is much grown in Eu.
as a fodder plant and for plowing under: annual. Native to
the Mediterranean region.
The following are garden hybrids of xinknown origin. They

mostly have variegated lis. and are common in cult.: L. atrn-

violdceus. Perennial, 2 ft. high. Fls. dark violet, striped with
wliite and yellow.— L. ccelestinus. Annu.il, 2 ft. higli. Fls.
light blue.—i. Dxinnetti, Fls. lilac-purple, gold and white. Ac-
cording to Voss, this is the same as the kinds known to the
trade as superbus, insignis (Vilmorin, not Dippe), tricolor ele-

gans. and superbus Dunnetti. There is also a double form.

—

L.
hubridus. Prob.ably mixed kinds.— L. pubescens, Benth. Per-
ennial or subshiiibby, the pubescence short spreading hardly
silky in the new parts: lfts. 7-9, oblong-lanceolate, acute,
shorter than the petiole, pubescent on botli sides; fls. loosely
arranged almost in whorls; pedicels shorter than the calyx:
pod liirsute, 4-6-seeded. Tlie above is from the original de-
scription. Benth.am neglects to state the color of the fls., but
an allied species has blue fls. Mottet mxist be in error in call-

ing this au annual. Mex., Central Amer., Colombia.—i. tri-

color. See L. Dunnetti. a. Phelps Wyman.

LYCASTE (fanciful name). OrchidAcetv. This genus
contains about 30 species, all natives of S. Amer., Mexico
and the West Indies. The flowers are freely produced
and remain in good condition on the plant for several
weeks. They are normally borne singly on erect or sub-
erect bracted scapes, but sometimes twin-flowered stalks
occur. Pseudobulbs ovate or oblong-ovate, bearing 1-

several plicate leaves at the summit, and sheathing
leaves from the base; sepals sub-similar, spreading, the
lateral pair united with the base of the column and form-
ing a spur-like chin or mentum; petals smaller, project-
ing forward, with the tips often recurved ; labellum
3-lobed,the lateral lobes erect, middle lobe ascending or
recurved, with a fleshy, tongue-like callus on the disk:
pollinia 4. In Lycaste the scape arises from the very
young leafy axis, which does not develop until several
months later. The scape, therefore, appears from the
base of the bulb. Among the species, i. Skinneri is a
favorite orchid with growers. The species of Lycaste
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are very distinct from each other and do not fall readily
into natural groups. This was probably the cause of
Reichenbaeh's complaint that "it is nearly as satisfac-
tory to study this group as it is to brush hedgehogs."
The arrangement in the key is purely artificial, and does
not indicate close relationship among the species grouped
together. Heinrich Hasselbring.
The genus Lycaste is closely allied to Maxillaria and

has a similar geographical range, being found from
Mexico and the West Indies to Peru and southeastern
Brazil. Notwithstanding this wide distribution, how-
ever, they readily subject themselves to one general
mode of treatment, and may be grown in a bright, cool
portion of the Cattleya or warm end of the Odontoglos-
sum department, where they should receive plenty of
indirect solar light, moisture and sufficient ventilation
to ensure an active atmosphere.
During winter, the night temperature should range

from 50°' to 55° Fahr., and that of the day 60° to 05°, or a
few degrees higher, with sun heat and ventilation. In
summer, the air should be as cool as possible, and con-
tain plenty of moisture.
When Lycastes are growing they need a good supply

of water at the roots, and should never be allowed to
remain dry for a long time, even when at rest. Light
syringing overhead is beneficial at all times in bright
weather when air can be admitted. The deciduous spe-
cies, however, must be carefully watered when at rest,

for it must be remembered that in casting their foliage
they lose most of their active radiating surface, thus
reducing evaporation to a minimum.
For special treatment, they may be divided into three

groups, L. aromatica, i. costata and i, Ifarrisonte form-
ing good types. The Jj. aromatica section embraces
besides the type L, Candida^ L. cruenta, h. Deppii, L.
lasioglossuni, L. macrobtilbon and kindred sorts, all

more or less deciduous. These grow best in pots in a
mixture of equal parts chopped peat fiber and sphagnum
moss, with a small quantity of leaf-mold added. About
one-third of the pot space should be devoted to drainage
of broken charcoal or potsherds, and the compost must
be carefully and rather firmly pressed in about the roots,

leaving the base of the pseudobulbs on a level with or a
little below the rim of the pot. The best time for trans-
planting is just after the plants start into new growth,
at which time give a more abundant supply of water.
The Jj. costata group includes, besides the type, such

species asi. lanipes, Jj. locusfa and L. Skinneri, which,
excepting the last, are but semi-deciduous, large-grow-
ing species. They succeed best under pot culture, and
should be grown in a compost of about equal parts
chopped sod, from which some of the fine soil has been
removed, and decomposed leaves, adding a little chopped
live sphagnum to keep the soil porous and to retain mois-
ture. The compost should become nearly dry occasion-
ally to prevent it from becoming sour.
The Xi. Harrisonm section is small; the type and L.

fetragona are good examples; all are sempervirent and
grow best under basket culture in porous material con-
sisting of chopped peat-flber and live sphagnum, well
mixed and interspersed with nodules of charcoal. The
compost should be pressed in moderately firm about the
roots to keep the plant steady, and newly imported
pieces should be held in place by copper or brass wire
crossed between the pseudobulbs.
Lycaste stock is usually supplied by new importa-

tions, but plants may be increased by cutting through
the rhizome between the pseudobulbs, two at least being
left to each piece.

albii, 10, 14. 16.

albo-sanguinea. 10.

aromatica, 13, 14.

Barringtonice, 8.

BifrenaHa, 16, 17.

Candida, 7, 10.

Colax jugosus, 1.

eitrina, 16.

costata, 8.

cruenta, 13.

delieatissima, 10.

Deppii, 15.

INDEX.
eburnea, 16.

gigaiitea, 3.
grandiflora, 10.

HarrisonifB, 16.

inodora, 17.

jiignsa, 1.

Lmipes, 5.

lasioglossa, 2.

Lawreneeana, 7.

locusta, 6.

macrobulbon, 9.

Robert M. Grey.

Maxillaria, 9, 10, 12.

13, 15, 16.

Measuresiana, 11.

plana, 11.

punetatissima, 15.

pnrpm-ata, 10.

rosea, 10.

nibra. 7.

Schilleriana, 4.

Skinneri, 10.

superba, 10.

tetragona, 12.

L. cns^a(ff.=P.aphinia cristate.—X. Harrisiana is probably .in

error for L. HarrisoniEe.

A. Scape originating in the axil of a leaf
above the new leafy axis: labelliim
with transverse furrows. {Colax.). 1. jugOBa

AA. Scape originating in the axil of a
leaf below the young leafy axis:
labellmn usually with longitudi-
nal crests or callosities.

B. Pollinia seated on a common
stipe.

C. Scape erect or suberect, nor-
mally 1-fld. [Lycaste.)

D. Middle lobe of the labellum
semi-ohlong, rounded, etc.,

usu<!lly obtuse ortrunciitc.
E. Pilose, icith long hairs.. 2. lasioglOBBa

EE. Smooth or pubescent.
P. Sepals oblong-lanceo-

late, spreading 3. gigantea
4. Schilleriana
5. lanipes
6. locusta
7. Candida
8. coBtata
9. macrobulbon

FF. Sepals oblong-ovate,
spreading or half

-

spreading 10. Skinneri
11. plana
12. tetragona
13. cruenta

DD. Middle lobe of the labelhim
spatulate 14. aromatica

DDD. Middle lobe ovate-acumi-
nate 15. Deppii

cc. Scape pendulous, normally
several-fid. See Paphinia.

BE. Pollinia seated on 2 distinct
stipes. (Bifrenaria.) 16. HarrisoniaB

17. inodora

1. jugdsa, Nichols. (CMax ptgbsus.hmAi.). Pseudo-
bulbs 2-3 in. long, with lanceolate-acuminate lvs.6-9 in.

in length, springing both from the apex and base: scape
clothed with large bracts, and bearing 2-3 fls., which
are subglobose when fully expanded: sepals broadly
oblong, obtuse, cream-colored to waxy white

;
petals

ovate-oblong, obtuse, marked with black-purple, trans-
verse bands ; labellum smaller, velvety and covered
with fleshy ridges: side lobes longitudinally streaked,
and middle lobe streaked and splashed with dark pur-
ple. Jan.-May. Brazil. B.M.5061. Gn. 16, p. 77 and
49, p. 294.— Fls. persistent for many %veeks.

2. lasiogl6saa, Reiehb. f. Pseudobulbs 3 in. long,
ovoid, compressed: Ivs. 8-12 in. long, elliptic-lanceo-

late: scape 1-fld.: fls. 5 in. across; sepals spreading,
narrowly oblong, dull brown or greenish brown; petals

one-third as long, erect, concave, obtuse, golden yellow;
labellum as long as the petals, ilso golden yellow: lat-

eral lobes short, obtuse; middle lobe oblong, covered
with long, soft hairs; callus ovate, notched. Autumn
and winter. Guatemala. B.M. 6251. — Very odd but not
showy.

3. gigantea, Lindl. Pseudobulbs often 6 in. high,
bearing 2-3 oblong-lanceolate Ivs. 1J4-2 ft. long: scape
1-fld., somewhat shorter than the Ivs.: sepals ovate to

lanceolate, 3 in. long, rather olive-green; petals some-
what smaller, lanceolate, spreading, of the same color

;

labellum oblong-lanceolate: side lobes acute; middle
lobe ovate, acuminate, serrate, rich maroon bordered
with a narrow orange margin; crest fleshy, emarginate.
The fl. -stems are said to attain a height of 2 ft., with a
single large flower. In most of the specimens in cult,

the lip is abruptlv rounded off. Juue-Aug. ; Nov., Dec.
Widely dispersed'in Cent. Amer. B.M. 5616. B.R. 31:34.

4. ScliilleriS,na, Reiehb. f . Plant resembling L. Skin-
tieri inhabit: pseudobulbs 2-lvd. : Ivs. elongate-lanceo-
late, up to 2 ft. long: scape 1-fld., suberect, 8 in. long :

sepals large, spreading, oblong-lanceolate, 4 in. long,

brown; petals erect, with recurved tips, small, IK in.

long, white, speckled with brown on the back; labellum
as long as the petals, white, speckled and tinged with
rose: side lobes small; middle lobe ovate-quadrate,
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crenulate; callus tongue-shaped, concave. Often the

parts of the flower are more or less spotted and hairy in

places. July, Aug. Colombia. Gt. 1321.

5. Idnipes, Lindl. Pseudobulbs large: Irs. lanceo-

late, 12-18 in. long: fls. solitary, as many as 15 on a

plant, creamy white; sepals and petals oblong-lanceo-

late; labellum smooth: lateral lobes ovate-obtuse; mid-
dle lobe oblong, obtuse, serrate, with a concave, ribbed

callus. Oct. Ecuador. — Lindley says the fls. are pale

green, 2K in. long before they expand, without a trace

of any other color.

6. looiista, Reichb. f. Pseudobulbs pyriform: Ivs.

oblong-ligulate, acute: fls. smaller than those of L.
Deppii, all green except the white column; the odd se-

pal oblong, obtuse; the lateral ones linear-oblong,

acute; petals bent down inside of the lateral sepal; la-

bellum with acute side lobes and a semi-oblong, fleshy,

convex middle lobe, all green; on the disk are 2 narrow
keels, confluent behind into a fleshy emarginate callus.

Peru.

7. Candida, Lindl. Pseudobulbs ovoid, much com-
pressed: Ivs. oblong-acuminate: fls. about 2 in. across;

sepals spreading, reflexed and acute at the apices, oblong,

slightly woolly at base, yellowish green, sometimes
dotted with light rose; petals whitish, revolute, obtuse;

labellum white, with a few rose-colored spots: disk

plate obtuse emarginate at the apex; column hairy on
the inner surface. Costa Rica. — Var. Lawrenceana,
Hort. Sepals and petals tinted with rose, otherwise the

fls. are like those of the type. Var. riibra has been
offered.

8. costita. Pseudobulbs oblong, compressed, 3-5 in.

long: Ivs. 2-3 at the apex, 6-10

in. long, broadly oblong-lanceo-
late, acuminate : scape erect, as

long as the pseudobulb : fls.

large, nearly white or creamy
yellow; dorsal sepals oblong-
lanceolate, the lateral sepal sim-
ilar but falcate, united with the
column to form a blunt spur;
petals smaller, somewhat undu-
late; lateral lobes of the label-

lum small, erect; middle lobe
ovate - rotund, toothed. Peru.
B.M. 5706 la.s Z. Barringtoiiice,

var. grandiflora )

.

9. macrobulbon, Lindl. Pseu-
dobulbs very large, ovate, com-
pressed, with several large, ob-
long, acute Ivs. : scapes usually
2 from each pseudobulb, much
shorter than the Ivs. : fls. large,

yellow ; sepals ovate-oblong,
spreading

;
petals shorter, some-

what concave, with recurved
tips; labellum oblong, as long
as the petals, spotted on the
disk with brown. Colombia. B.
M. 4228 (as MaxiUaria macro-
bulbon}.

10. Skinneri, Lindl. Pseudo-
bulbs oblong-ovate, 3-5 in. high

,

1-2-lvd.: Ivs. oblong-lanceolate,
9-12 in. long: scapes 5-6 in.

long, each bearing a single
waxy flower 5-6 in. in diam.:
sepals ovate -oblong, white
tinged with rose

;
petals half as long, broadly ovate,

pointing forward with acute, reflexed tips, striated and
tinged with dark rose : lateral lobes of the labellum
erect truncate ; middle lobe oblong-ovate, recurved,
with a fleshy tongue-shaped callus on the disk, dark
crimson-purple. The most useful of the genus. Spring.
Guatemala. B.M. 4445. P.il. 11:1 (Maxillaria Skin-
neri). Gn. 25:440; 30, p. 374; 37:397. F. 1861 : 65 (var.).
A.F. 4:519. J. H. III. 34:367. A. G. 14:433. -The follow-
ing varieties are advertised

:

Var. &lha, Hort. A large-fld. white variety with a
tinge of yellow at the base of the labellum and a yellow,
tongue-shaped appendage in its throat. I.H. 27:405.

Gn. 25:440. F.M. 1872:35. G.C. III. 7:424. A.F. 6:631
Var. albo-sanguinea. No description. Var. Candida
Hort. White. Var. delicatissima, Hort. Pis. large, rose
white; labellum white blotched with rose. Feb. Var.
grandiJlora. No description. Var. purpurata, Hort.
Sepals and petals rose-white; labellum crimson-purple.
Var. rosea, Hort. A beautiful variety with deep rose fls.

and a white labellum spotted with crimson. Var. su-
perba. Sepals and petals white; labellum crimson.

11. plana, Lindl. A robust plant, with large ribbed
pseudobulbs and ample-pointed oval Ivs.: fls. 3-4 in.

across; sepals oblong, plane, rich madder-red inside;
petals smaller, with recurved tips, white, tipped with
crimson; labellum smaller, white spotted with crimson;
side lobes crenulate; middle lobe rounded, obtuse, ser-
rate, crested. Winter. Bolivia. B.R.29:35. — Var. Meas-
uresiana, Williams. Sepals reddish brown, tipped with
green ; petals and labellum white spotted with bright
rose, except on the margins of the petals. Autumn.

12. tetrigona, Lindl. Pseudobulbs ovate, tetragonal

:

Ivs. solitary, ovate-lanceolate : scape 1^-fld. : fls. green-
ish streaked with crimson; sepals and petals oblong-
ovate, rather obtuse, half-spreading, the 2 lower form-
ing a blunt, projecting angle at base; labellum smaller,
white and purple or green and purple, with a shovel-
shaped appendage on the disk. Fls. not beautiful, but
very fragrant, remaining fresh for two months. June.
Brazil. B.M. 3146 and B.R. 17:1428 (both as MaxiUaria
tetragona)

.

13. cru^nta, Lindl. Pseudobulbs compressed : Ivs.
many, oblong, membranaceous: scape bearing 1 yellow
flower (rarely 2) , much larger than those of L. aromatica:

1327. Lycaste aromatica (X 1-3).
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1328 Lycaste Hamsoniae, var eburnea (X /^).

sepals ovate, obtuse; petals similar, erect and smaller;

labellum half as long as the sepals ; lateral lobes rounded

;

middle lobe rounded-truncate, crisp on the margin,
pubescent; crest small, fleshy. Like i. aromatiea, but

the Its. much broader, fis. larger, and the labellum of

different shape and somewhat spotted with purple.

Mar., Apr. C4uatemala. B.R.28:lZ{3i:axiUariacrueHta}.
Gn. 44:933 (Lycaste aromatiea}.

14. aromAtica, Lindl. Fig. 1327. Pseudobnlbs ovate,

compressed: Ivs. many, sheathing, oblong-lanceolate:

scape erect, 1-fld., shorter than the Its. : fls. yellow, 2K
in. across; sepals and petals ovate-oblong, acute; the

latter smaller and pointing forward; lateral lobes of the

labellum with narrow, projecting blades; middle lobe

spatulate, dentate, recurTed, and haTing a large truncate

plate as a crest. Winter and spring. Mexico. B.R.
22:1871.-Ploriferous.

15. Dfeppii, Lindl. Pseudobulbs ovate, clustered: Ivs.

3-4, broadly elliptic-lanceolate, V4-2 ft. long: scape
erect, bearing 1 or 2 fls. 4 in. in diameter: sepals

oblong-lanceolate, dingy green, spotted with chocolate-

purple
;

petals smaller and cuculate, white ; labellum
bright yellow, with a few purple spots; lateral lobes

small, rounded ; middle lobe ovate-acuminate, recurved,
waved, with a yellow callus. Vigorous and free-flower-

ing. Aug. to May and June. B.M. 3395. L. B.C. 17:1612

(both as Maxillaria Deppii). PM. 2:268 (Maxillaria
Deppei). — learned after Deppe, but originally spelled

Deppii. Var. punctatisslma, Hort. Fls. much spotted
with dark purple. Guatemala.

16. HarrisonisB, 6. Don. Some authors prefer to call

this Bifrendria BarrisbnUe, Eeichb. f . Pseudobulbs 3-4

in. high,4-angled: Ivs. solitary, lanceolate : scape erect,

1-2-fld.: fls. 2-3 in., cream-colored ; sepals spreading,

oval, the 2 lower forming a kind of open spur at their

united bases; petals oval, spreading; lateral lobes of

lip rounded, crenate; middle lobe rounded-emarginate,
crenate; all beautiful purple ; inside tawny, with purple
lines, and an orange callus. Spring. The fls. last a

longtime. Brazil. B.R. 11:897. B.M. 2927. P.M. 2:i96
{all as Maxillaria Harrisonue). Var. ^Iba, Kriinzlin.

Sepals white, tinged with pink; petals pure white;
labellum yellow, with purple veins ; front of middle
lobe white, with rose veins. Aromatic. Fls. last about
three weeks. Gt. 38:1312. G.C. 11:25:437. Var. eburnea,
Hort. Fig. 1328. Sepalsandpetals white; labellum white,
richly streaked with carmine; throatyellow. April, May.
Brazil. A.G. 12:407. Var. citrina, Hort. (L. eitrhia,

Lindl.). Pis. large, fleshy; sepals and petals lemon-
yellow; lip white, stained with lilac. Brazil.

17. inoddra, Lindl. (Bifrendria inoddra, Lindl.).
Pseudobulbs usually ovate-oblong, 4-angled, 3 in. high:
Ivs. solitary, short-stalked, oblong-lanceolate, 1 ft. long
and 4 in. wide: scape half as long as the pseudobulb,
bearing 1-2 large, spreading, brownish green fls. with
red hairy lips: sepals roundish oblong, tinged with red,
the lateral ones ending in a spur-like projection at base;
petals ovate-acuminate, all recurved at the tip: middle
lobe of the labellum roundish oblong, undulate, having
an elevated process at the center. Resembles Jj. tetrag-

ona, but its fls. are not fragrant. Spring.

Since these descriptions were put in type, we learn that Lager
& Hurrell have in stock Lycaste fulvescens. Hook. Following
is a description from the "Orchid Grower's Manual" (see also

B.M. 4193) ; " Pseudobulbs large, broadly ovate, somewhat mem-
braneous plicate lanceolate leaves two or more from tlieir top,

and handsome, tawny yellow flowers, on slender radical scapes.
The flowers have lanceolate sepals 2^4 in. long, the lateral ones
falcate, connate at the base into a blunt spur; the petals are
similar, but slightly smaller; and the orange-colored lip is ob-
long, 3-lobed, with an emarginate appendage on the disk, and
an ovate-obtuse front Jobe, beautifully fringed at the margin
with wavy hairs. Colombia."

Heinkich Hasselbbing.

L'S'CHNIS (from the Greek word for lamp, in allusion

to the flame-colored fls. of some species). Carijophijl-

Idcece. As commonly understood. Lychnis includes 30 to

40 small herbs of the temperate parts of the northern
hemisphere. The technical generic characters are so

variable and unimportant, however, as to allow the genus
to be thrown into Silene or to be broken up into 7 or 8 dis-

tinct genera (for the
latter, see Williams,
Journ. Bot. 31:167),
according to the point
of view of the partic-

ular author. They are
annuals, biennials
or perennials, of

easiest culture in or-

dinary garden soil.

They are plantswhich
like the sun. They
are mostly erect-
growing, and the
leaves are opposite
and entire. The cap-

sule usually has but
one locule or com-
partment, and the
seeds are borne on a
central or asile pla-

centa(Pig. 1,329). The
styles are usually 5
or rarely 4, in this

differing from Silene
(in which the styles

are 3), and the calyx
teeth are commonly 5.

In some species, the
styles are 3 and the
capsule is more than
1-loculed at base, but
in these cases the
habit of the plant
and minor technical
characters enable one
to refer them to Lychnis rather than to Silene. The sta-

mens are 10; and the petals 5 and usually with a 2-cleft

scale or a pair of teeth at the base of the blade. In the

following synopsis of the garden kinds, little attempt

is made to follow technical botanical divisions.

1329. Capsule artid seeds of

Corn-cockle (Xl^).
Showing asile placenta.
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Some of the species of Lychnis are amongst the best
known of old-fashioned flowers, as the Mullein Pink,
Maltese Cross and Ragged Robin. These are essentially
flower-garden subjects. Others, as L. alpina, are bet-

ter known as border or rockwork plants. All species
are easily grown from seeds, the biennials and peren-
nials blooming the second year. The perennials are
often propagated by division.

Agrostemma,
6, 7.

alba, 9.

alpin.i, 4.

Chalcedonica,
Coeli-rosa, 7.

Coronaria, 5.

coronata, 12.

dioica, 8.

diurna, 8.

1, 5,

INDEX.

elegans, 10.

fimbriata, 7.

Flos-euculi, 11.

Flos-Jovis, 6.

fulgens, 3, 12.

Gitli.igo, 1.

grandlflora, 12.

Haageana, 13.

oculata, 7.

plenissima, 11.

semperflorens , 11.

Sonne, 14.

Sieboldii, 12.

Silene, 7.

speciosa, 12.

splendens, 10.

Sueciea, 4.

tomentosa. 5.

vespertina, 9.

Visearia, 7, 10.

A. Calyx lobes long and leafy: petals not crowned,

1. GitMgo, Scop. (Agrostemma Githdgo, Linn.).
CoKN-coCKLE. Pigs. 1329-30 ; also 825. An annual weed
in wheat-fields, and difficult to eradicate because the
seeds are not readily screened from the wheat in the
thresher or fanning-mill : plant strict, 2-3 ft. tall, white-
hairy: Ivs. nearly linear: fls.long-peduncled, red-purple

and showy, the obovate
entire petal limbs ex-
ceeded by the narrow
calyx lobes— these lobes
falling when the fruit is

ripe. Eu.— Rarely cult,

in old gardens.

AA, Calyx lobes not pro-
longed and leafy :

petals ti sually
crowned,

E. Fls, 1 in. or less

across, in dense, ter-

minal cymes or um-
bellate heads ,

(Forms of No. 12

may be sotiglit here.)

2. Clialced6nica, Linn.
Maltese Cross. Jeru-
salem Cross. Scarlet
LiGHTNINe. Fig. 1331.

Perennial 2-3 ft. tall,

usually loose-hairy, the
stems simple or nearly
so : Its. oblong or cor-

1330. Flower of the Corn-cockle date-lanceolate, clasping

(Lychnis Githago) in bud. (upper ones often nar-

Natural size. row and tapering) , short-
pointed, hairy: ils. 1 in.

long, with narrow upward-enlarging ribbed calyx
and spreading, obcordate-notched limb. June. B.M.257.
— Probably Japanese, but long in cult., and one of the
best of all old-fashioned flowers. The fls. are usually
brick-red to scarlet, but there are varieties with rose-
colored, flesh-colored and white blossoms; also with
double fls. The arrangement of the petal-limbs sug-
gests the Maltese cross, hence one of the common
names. Rarely persists for a time as a weed.

3. Jiilgens, Fischer (not Hort.). An erect-stemmed
perennial, hairy: Ivs. ovate to ovate-oblong, roughish,
tapering below but scarcely petioled : fls. few, in a rather
dense terminal cluster, bright scarlet, each petal divided
into two broad lobes, on the outer side of which are two
other and very narrow lobes, the ends of the main lobes
slightly toothed ; calyx oblong or ovate, 10-ribbed, with
erect teeth. Siberia, China, Japan. B.M. 2104. B.R.
6:4(8.— Perhaps not in cultivation in this country. The
plant that passes under this name is probably a form of
L. coronata. From L. Chalcedonica it is distinguished
by lower stature, much larger fls., and the well-marked
side teeth or lobes on the petals.

4. alpina, Linn. Glabrous, tufted, a ft. or less tall:

Ivs. mostly at the base, thickish, linear or oblong : fls.

pink, with 2-lobed petals (segments linear), and short,

broad calyx with red teeth. N. Asia., Eu., and Amer.
B.M. 394. L.B.C. 9:881 (as L. Sueciea),-An attractive
alpine.

BE. Fls, mostly larger, borne
singly or in loose clusters,
or at least the clusters not
all terminal,

c. Plant white-woolly
throughout.

5. Coron4ria, Desv. (Agro-
st^mnia Corondria, Linn« Cor-
onciria tomentosa, A. Br.).
Mullein Pink. Dust? Mil-
ler. Rose Campion. Fig.
1332. Biennial or perennial,

1-2H ft. tall, forking towards
the top : Ivs. oblong, oblong-
oval or oblong-spatulate, the
lower ones obtuse or nearly
so, tapering to a more or less
clasping base: fls. large (IJ^
in. across), circular in outline,

crimson or rose - crimson,
borne singly on the ends cf
the branches; petals with ap-
pendages at the throat; calyx
with flliform teeth. Eu. and
Asia. B.M. 24. —A common
plant of old gardens, and
sometimes escaped. The glow-
ing fls. and white foliage make
it a conspicuous plant. A hy-
brid of this and L. Flos-Jovis
is figured in G.C. III. 2, p. 101.

6. F16s-J6vis, Desv. Per-
ennial, 12-18 in., making a
clump: Ivs. in a rosette, also
cauline, oval-lanceolate, more
or less clasping: fls. small (% in. or less across), bright
red or rose, in a rather dense, umbel-like cluster. Eu.
B.M. 398 (as Agrostemma Flos-Jovis) .— Hstrdj peren-
nial, rarely seen in old gardens.

cc. Plant not white-woolly , green.

D. Petals 2-notched or S-cleft. (Forms of No. 13 may be
sought here.)

E. Annuals. .

7. Coeli-rosa, Desv. Rose op Heaven. Fig. 1333. A
very floriferous annual, 12-18 in., glabrous: Ivs. linear,

long-acuminate and very sharp-pointed: fls. on slender

1331. Lychnis Chalcedonica.

(X33.)

1332. Lychnis Coronaria.

stems, about an inch across, the petals only slightly
notched, rose-red, with a linear bifid scale at the throat;
calyx club-shaped. Mediterranean region. B.M. 295 (as
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Agrostemma Cceli-rosa ) . —A popular garden annual, lov-

ing the sun. There is a white-fld. form; also var. fim-
bri^ta, Hort., with toothed petals. The species is known
also as Siletie CaeU-rosa. For an account of the lead-

ing garden forms, see Behder, M.D.G. 1897, p. 346.

Var. oculfkta {L. oculdta,
Backh. yiscdrla ocnlitta,

Lindl. ) , is a handsome form
with purple-eyed fls. B.R.
29:53. B.M.4075.

EE. Biennials and per-
ennials,

8. di6ica,Linn.(i/.(?ti(raa,

Sibth.). Red or Morning
Campion. Coarse, hairy and
usually somewhat viscid, 1-

2 £t. tall, forking above:
Ivs. ovate-lanceolate or ob-
long, the cauline ones broad-
based or clasping: fls. nor-

mally red (varying to pink
and white), in loose, elon-

gating or forking clusters

(or at first single on the ends
of th e branches

)
, opening in

the morning, not fragrant,
more or less dioecious ; calyx
oblong, reddish, not exceed-
ing >i in. ill length: fr. or
capsule large and globose,
wide - mouthed, the teeth
recurved. Eu. and Asia.

—

Frequent in old gardens,
and also run wild in waste
grounds in the eastern
states. There are double-
fld. forms.

9. 41ba, Mill. (L. vesper-
Vina, Sibth.). White or
Evening Campion. Very
like the last, and perhaps
not specifically distinct, but
more viscid : Ivs. longer :

fls. usually white and fra-

grant and opening at even-
ing; calyx longer and green:
capsule ovate to conical,
with teeth erect or spread-
ing, not recurved. May,
June. Eu. — In old gardens
and also escaped. There is

a double-fld. form. This and
the last are easily grown
perennials or biennials.

10. Visciria, Linn. Ger-
man Catchfly. Interesting
hardy perennial, 6-20 in.

high, glabrous, but with
viscid patches beneath the
fl. -clusters; Ivs. long-linear,

tlie lower ones tapering to-

wards the base : fls. not
large, red, in opposite short-
stalked clusters, which form
an interrupted glomerate

panicle; calyx K in. long, reddish, usually somewhat
swollen above the middle, with short teeth. Eu., N.
Asia. G.C. III. 20:122. — Sometimes seen in old gai-dens,
and a useful plant with a tufted habit; a most profuse
bloomer in sunny places. There are forms with deep
red and white fls.; also double-fld. Var. spI6ndens,
Hort., has rose-pink fls. Var. ^legans, Hort., has scar-
let and white-striped fls.

DD. Petals 4'lohed or parted.

11. FI63-cilculi, Linn. Ragged Robin. Cuckoo
Floivek (whence the Latin name). Perennial, slender,
1-2 ft. tall, slightly roughened, and glandular above:
root-lvs. oblanceolate; stem-lvs. lance-linear to linear
and rather small : fls. in a loose, cymose-paniculate
cluster, red or pink, the petals cut into 4 linear seg-
ments; calyx short-oblong, 10-ribbed. Eu., N. Asia.

—

1333. Lychnis Cceli-rosa.

Natural size.

Common in old gardens and also naturalized in parts of
the eastern country. The double form (red or white) is

prized for its close-packed, fimbriate fls. An old-time
and deserving favorite, blooming profusely and for
most of the season. Hardy.

Var. plenissima, Hort. (i. plenissima semperflbrens,
Hort.), is an excellent very double form, blooming
from spring till fall, and also forcing well.

DDD. Petals several-toothed or fimbriate, hut not lobed.

12. coron§,ta, Thunb. {L. grandiflbra, Jacq.). Peren-
nial, or often biennial under cultivation, erect, glabrous:
Ivs. oval-elliptic and acute, the cauline ones sessile or
nearly so: fls. very large (nearly or quite 2 in. across),
the wide-spreading petals sharply several-toothed or
somewhat laciniate, brick-red or cinnabar, scattered or
in an open panicle. China, Japan. B.M. 223. L.B.C.
15:1433. F.S. 10:979. -Half-hardy or tender perennial,
growing 1-1}-^ ft. high, mostly a spring and summer
bloomer. Of this handsome plant there are various
forms, and to at least some of them, the name L. ful-

gens is frequently applied.

Var. epeciosa (i. specidsa, Carr. L. hllgens, var.
speciosa, Voss). Usually not so tall, very bushy: Ivs.

narrower and sharper: fls. very large and redder (usu-
ally scarlet), the petals less toothed and indistinctly 2-

notched. R.H. 1870-1:530.

Var. SiSboldli {L. Sieholdii, Van Houtte. i. fAlgens,
var. Sieholdii, Sort.). Fls. large and pure white, with
lacerate and obscurely 2-notched petals.

13. Haage&na, Lem. Hybrid of L. fnlgens and L.
coronata, and a good intermediate, the iis. being large,

with 2-notched petals and 2 short side teeth or lobes
and dentate ends to the large lobes. It is a hardy or
half-hardy perennial, 12 in. or less high, in summer
producing large clusters of orange-red, scarlet or crim-
son fls., which are nearly 2 in. across. Very desirable.

I.H. 6:195. F.S. 22:2322.

14. SSnno, Sieb. & Zucc. Erect-growing, villous per-
ennial, with sessile, ovate or lance-ovate Ivs. and 1-3

large fls. at the ends of the branches, deep carmine (or

in some forms with striped fis.), the petals deeply cut
into several divisions which are again toothed at the
ends. Japan.— Little known in this country.

L. H. B.

LYCIUM (Greek, Lykion, a name given to a Rhamnus
from Lycia, transferred by Linnseus to this genus ) . So-
landeece. Matrimony Vine. Box Thorn. Ornamental
deciduous or evergreen shrubs, with usually spiny and

1334. Old-time garden Tomato, Lycopersicum esculentum.

(Seep. 958.)
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often slender and sarmentose stems and with alternate
or fascicled, short-petioled, entire Ivs. ; the whitish violet
or purple fls. are funnelform and appear in axillary clus-
ters or solitary, and are followed by usually very decora-
tive berries of scarlet or red, rarely yellow or black.
Most of the species are tender, but L. haHmifoHum, L.
Chiiiense, and also i. Turcomanicum andi. JSuthen icum
are hardy North. The two first named are especially
attractive in fall, when the long and slender branches
are loaded with scarlet or bright red frs., which contrast
well with the green foliage. The leaves remain fresh
and unchanged in color until they drop, after severe
frost. The species are well adapted for covering walls,
fences, arbors and other trellis work, but are, perhaps,
most beautiful when the branches are pendent from
rocks or from the top of walls. They are also used some-
times for hedges, and for warmer regions especially
i. Afrum may be recommended. It is much used in
S. Africa for this purpose under ths name of Caffir

Thorn. The Box Thorns grow in almost any soil that is

not too moist. They should not be planted near flower
beds or similar places, where the suckers are apt to be-
come troublesome. Prop, readily by hardwood cuttings
or suckers; also by layers and seeds. About 70 species
distributed through the temperate and subtropical re-
gions of both hemispheres. Lvs. mostly rather small,
often fleshy: fls. axillary, solitary or clustered; calyx
campanulate, 3-5-toothed ; corolla funnelform, with usu-
ally 5-lobed limb; stamens mostly 5: fr. a berry, with
few to many seeds.

A. Lvs. rather large : corolla S-lobed, dull purplish,

halimiidlium, Mill. {L. I'ulg&re, Dun. L. fldccidum,
Koch ) . Shrub, with long and slender, spiny or unarmed
branches, recurving or sarmentose, glabrous: lvs. cune-
ate, narrow, oblong-lauceolate, acute or obtuse, grayish
green, l>2-2 in. long: fls. 1^, long-pedicelled; corolla

yi in. across, limb about as long as tiibe; filaments hir-
sute at the base: fr. oval, orange-red or sometimes yel-
low, to K in. long. May-Sept. China to S. E.Eu. Gn.31,
p. 334 and 34, p. 63. B.B. 3:138.- This species and also
the following are often confounded with L. Uiiropmnm
and I/. Barharurn, which are chiefly distinguished by
the filaments being glabrous at the base, by the longer
lube and by the narrower and smaller lvs. They are not

1335. Upright Tomato, Lycopersicum esculentum,
var. validum.

hardy North and are rare in cultivation, while L. halimi-
folium and the following are hardy.

Chinfinse, Mill. Similar to the former, of more vigorous
growth: branches to 12 ft. long: lvs. ovate to lanceolate,
bright green, lK-3 in. : fls. somewhat larger: fr. scarlet
or bright orange-red, ovate to oblong, sometimes almost
lin. long. June-Sept. China. G.P. 4:102. -The larger
fruited form is some-
times distinguished
as var. megistoc^r-
pum, Hort. (var. ma-
crocdrpum, Hort).

AA. Lvs. stnall, %
in. long or shorter.

Chil^nse, Bert
Shrub, with slender,
often p r o c u m b e n t

and mostly spineless
branches: lvs. cuue-
ate at base, oblong,
glandular - pubescent
on both sides, grayish
green, %-'% in. long:
fls. usually solitary;
pedicels longer than
the 5-lobed, whitish
pubescent calyx; co-
rolla about J-ij in. long
pubescent and yel-
lowish outside, limb
5-lobed, purplish
within, about as long
as tube : fr. orange-
red. July-Oct. Chile.
— The grayish color
and glandular pubes-
cence gives the foli-

age a frosted appear-
ance. Int. 1900 by
Franeeschi, Santa
Barbara, Calif.

Bichii, Gray. Shrub, with slender spiny branches

:

lvs. short-petioled, cimeate, obovate, obtuse, glabrous
or minutely puberulous when young, about % in. long:
fls. usually 2-3; calyx as long as pedicels, with elongated
teeth; corolla ii in. long, tube longer than 4-lobed limb:
fr. globular, bright red, Min. across. May-Sept. S.Calif.

Mrridum, Thunb. Erect, spiny, much-branched shrub,
to 3 ft., glabrous : lvs. sessile, spatulate, glabrous,
about Ji in. long : fls. short-pedicelled, small, whitish,
with rather slender tube and 3-4-lobed limb. S. Afr.—
As I have seen no specimens of the plant in trade under
this name, I am not sure whether it is the true L. horri-
dum of Thunberg described above, or perhaps L. A frum

,

which is much used in S. Africa for hedges; the latter
is easily distinguished by its large purple fls.

Z. Afrum, Jjinn. Upright, rigid, spiny: lvs. linear-spatulate,
small; fls. solitary, tubular, with short limb, purple, 1 in. long.
N. and S. Afr. B.E. 5:354. S.B.F.G. II. 4,:SH.— L. Bdrbarum,
Linn. Spiny or unarmed slender shrub. Similar to L. halimi-
folium : fls. 3-6

; tube inside and filaments at base glabrous, tube
longer than limb. N. Afr.— i. Europanun. Linn. (L. Mediter-
raneum. Dun.). Spiny shrub, with spreading branches : lvs.
spatulate, thictish: fls. short-pedieelled, with the slender tube
much longer than limb. Mediter. region.— L. fuchsioldes, HBK.= Iochroma fuehsioides.— £. ovdtiim. Dun. (L. rhombifolinm,
Dipp.). Allied to L. Chinense. Lvs. rhombic-ovate: fr. oljlong,
large, with concave apes.

—

L. pallidum, Miers. Spiny spreading
shrnb, to 3 ft.: lvs. spatulate, glancotis, 1-2 in. long: fls. pedi-
celled, pale greenish purple, funnelform, almost 1 in. long: fr.

globular, bright red. Ariz, and Utah to Mexico. G.F. 1:341.
Has proved hardy in the Arnold Arboretum.— L. JRiithenicuvi.
M_m*r. Upright spiny shrub: lvs. linear, small, thick: fls. small,
with rather long tube: fr. globular, black.— L. Turcomanicum,
Turcz. Slender spiny shi-ub, allied to L.halimifolium: lvs. and
fls. smaller, tube more slender and longer: fr. globular. Turke-
stan, N. China.— L. subglbboswm. Dun. Allied to L. halimi-
folium,dwarfer, more erect, less spiny: lvs. smaller: fr. subglo-
bose, smaU. S. Eui-ope. Alfred Rehder.

LYCOPfiRSICTTM (wolf peach; probably an allusion to
its inferiority as compared with the peach). Solandcece.
Tomato. Perhaps nearly a dozen herbs of the western
side of S. America, two of which are in common cultiva-

1336. Leaves of Tomatoes.

1, Lycopersicum esculeiitum, var.
grandifolium.

2, var. vulgare; 3, cross of the two.
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1337. The Currant Tomato,—
Lycopersicum pimpinellifolium.

tion for their fruits. Fls. small, yellow,
C% nearly rotate when in full bloom, in short

''™' superaxillary racemes ; stamens 5, connate
about the single style : ovary 2-loculed in
the non-ameliorated forms, becoming a
fleshy, many-seeded berry: foliage irregu-
larly or interruptedly pinnate, rank-smell-
ing: plant usually pubescent, straggling.

In native conditions. Tomatoes are probably perennial,
but in domestication they are treated as if annual. Ten-
der to frost. See Tomato.

esculentum, Mill. Common Tomato. Fig. 1334. Plant
spreading, with grayish green, mostly conduplicate
("curled") leaves and slender, ascending shoots: Ivs.

pinnate, with small, nearly entire leaflets interposed, the
main leaflets notched or even lobed towards the base:
fls. in a short raceme of 4-6: fr. medium to small, flat-

tened endwise and furrovred on the sides.— In cultiva-

tion for more than 300 years. Two hundred years ago
red and yellow varieties were known. The great evolu-
tion of the Tomato did not take place until this century,
giving rise to the garden race.

Var. vulgare, Bailey. Fig. 1336, No. 2. This is the com-
mon garden Tomato of North America, distinguished
by very heavy growth, greener foliage, much larger
and plane Ivs., the comparative absence of stiffish as-

cending shoots (in the mature plant), few fls., and
larger, "smoother" (i. e., not furrowed) fr., which has
numerous locules or cells.— There is every reason for
believing that the original Tomato had a 2-loculed
(2-ceUed) fruit, but the course of amelioration has mul-
tiplied the locules; it has also modified the foliage and
the stature of the plant (see "Survival of the Unlike,"
Essays 4 and 30).

Var. cerasi!6rme, Hort. (L. ce'rasifdrme, Dunal).
Cherry Tomato. .Still grown for its little globular frts

LTCOPODIUM

(in red and yellow), which are often 2-locuIed :

plant less large and dense-foliaged, the Ivs.

smaller, grayer; growth more erect. — Probably
a very close approach to the wild plant. Fruits
used for pickles and conserves.

Var. pyriffirme, Hort. {L. ptjrifunne, Dunal).
Peak and Plum Tomato. Differs from the last

only in having pear-shaped or oblong fruits.—
Probably occurs wild in very nearly the form seen
in old gardens.

Var. vAlidum, Bailey. Upright Tomato. Pig.

1335. A remarkable cultural form, of low, stiff,

erect growth, and small, condensed, curled Ivs.—
Originated as a chance seedling in France about
50 years ago. Looks like a potato plant.

Var.grandif61ium,Bailey. Large-leaf Tomato.
Lvs. very large, plane, the Ifts. few (about 2

pairs) and large, with margins entire or very
nearly so, and secondary Ifts. usually none. — Of seed-
ling origin about 30 years ago. The Mikado and Potato
Leaf are the leading varieties at present. In very
young plants, the leaves are usually entire. This race
has produced crosses of commercial value with var. vitl-

(jare. In Fig. 1336, No. 2 is a leaf of var. I'lilgare, No. 1

is var. grandifolium , and No. 3 is a leaf of a hand-made
cross between the two.

pimpinellifdlium, Dunal (L. raeemuierum and racemi-
fdnne^ Lange. Sohhiuni racenit fidnnn ,Vilm.,not'DunPi\),

Currant Tomato. Fig. 1337. Plant weaker, very dif-

fuse and twiggy, scarcely pubescent : lvs. with small,

ovate, nearly entire Ifts., and very small secondary Ifts.

:

racemes elongating, distichous, bearing 10-40 small,

currant-like, red berries. S. Amer.— Grown as a

curiosity and for ornament. The plant makes an excel-

lent summer cover for brush or rubbish piles. The fruits

are edible, but are too small for domestic use. How-
ever, it has been introduced as a garden vegetable under
the name of German Raisin Tomato. It hybridizes with
L. escuUnhim (see Fig. 1338).

The other species of Lycopersicum are unknown in

cult. Some of them are very like aboriginal forms of

L. esculentum, and it is doubtful whether they are suf-

ficiently distinct to be worth keeping as species. Pic-

tures of other Lycopersicums will be found in Essay 4,

"Survival of the Unlike." l. jj. g.

LYCOPODIUM (Greek, wolf-foot). Lycopodi&eem.
Club-moss. Grocnd-pine. Running-pine. A genus of

fern allies, with erect or trailing stems, narrow lvs.,

arranged in 4 to many ranks, and bearing spores in

sporangia, located either in the axils of ordinary lvs.

(Fig. 1339) or in the axils of modified lvs. clustered in

spikes (Fig. 1340). About 100 species are known. Com-
monly used for holiday decoi-ations. The spores of

some species form the officinal Lycopodium powder.
The plants which florists grow as Lycopodiums are

Selaginellas (which see).

A. ZiVS. ^nany-ranked.

E. Sporangia in the axils of unaltered lvs.

Selago, Linn. Stems erect, 3-9 in. long, dichot-

omously branched : lvs. ascending, hollow at base,

glossy green, not reflexed. Northern hemisphere, usu-
ally in high altitudes.

lucidulum, Michx., is more common in lowlands, and
has lvs. wide in the middle and erose.

squarrdsum, Forst. Stems pendulous, 1-2 ft. long, 2-3

times dichotomously branched: lvs. firm, dark green,

spreading, 3^-% in. long: sporangia in the axils of re-

duced lvs., forming a spike. East Indies.

EB. Sporangia aggregated in terminal spikes.

c. Stems pendulous: lvs. acute.

PMegmaria, Linn. Stems %-2 ft. long, dichoto-

mously forked : lvs. }^-% in. long, ovate: spikes copious,

lax, 3-6 in. or more long. Tropics of Old World.

cc. Stems erect, tree-form.

cernuum, Linn. Stems erect, reaching 3-4 ft., co-

piously branched: lvs. crowded, linear: spikes sessile,

^-% n. long, curved downward. Tropics of both hemi-
spheres, occasionally in our gulf states.
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ol)soilrum, Linn. (L. dendroideum, Miehx. L. Ja-
pdnicum, Thunb.). Stems C-12 in. high, mucli-branehed:
Its. loose, erect: spilies erect, }4-l%m. long. Tem-
perate N. Amer. to Japan. — The common Ground Pine.

1338. Lycopersicum esculentum beneath; L. pimpi-
nellifolium at top ; hybrid between.

ccc. stems {main ones) wide-trailing, with erect

hranclies.

anndtinum, Linn. Stems trailing, often several feet
long, with numerous ascending branches C-8 in. high,
which bear sessile, solitary spikes. Arctic and north
temperate zones of both hemispheres.

clav^tum, Linn. Main stem trailing to the length of
several feet, usually much branched: spikes 1-4 on an
elongated peduncle. Arctic and north temperate regions
of both hemispheres.—The common Club-Moss.

AA. Lvs, 4-ranked, on fan-like branches.

complanatum, Linn. Fig. 1340. Stems trailing on the
siarfaee of the ground: branches spreading out in a
horizontal plane: lvs. of the under side of stems re-
duced to slender, spreading, cuspidate apices: first and
second forks of peduncles approximate. Northern hemi-
sphere.— £. Chamcecyparissus, R. Br., is an allied spe-
cies, with stems growing underground.

L. M. Underwood.

LTCdEIS ( named after a nereid in Greek mythology )

.

Ainari)!lidciceie. A genus of 5 species of remarkable
bulbs from China and Japan, with large, 6-parted flow-
ers. Four species are in cultivation, two of which are
hardy in New England. Two bloom in summer and two
in early autumn. Two have red fls., one has lilac or
purple fls., one yellow or orange. Three have the peri-
anth segments more or less recurved and fluted or
crisped at the margin. In all cases the fls. appear with-
out foliage, being borne on a scape 1-3 ft. long, in um-

61

bels of 4-12 fls. each 3-4 in. across. The white filaments
and yellow anthers are conspicuous features. The leaves
make their growth, die down, and after along rest the
bulbs send up flower-stalks alone. These plants are
highly esteemed in China and Japan, and bulbs are con-
stantly being sent to the western world, but with us
they seem to be wayward and uncertain, particularly as
to the time of blooming. Ltjcoris aurea reverses tlie

custom of nature. It rests in the wet season and flowers
in the dry season. How the bulbs can remain dormant
during the early, Chinese summer, with the thermometer
at 85° in the shade and a yearly rainfall of 100 inches, is

a mystery. Botanically this genus is placed next to
Hippeastrum, an American genus, in which the seeds are
numerous in a locule, and usually flat, while in Lycoris
they are few in a locule and turgid. Horticulturally Lyco-
ris is most nearly comparable to Nerine, but the seeds
of the former are black and of the latter green. Baker,
Handbook of the Amaryllideas, 1888.

A. Blooming in JnUj and Aitgust.

B. Fls. dull red.

sangulnea, Maxim. Bulb ovoid, 1 in. indiam.; neck
1-2 in. long; lvs. linear: stamens shorter than the
perianth segments. Japan. — The only species with seg-
ments neither wavy nor reflexed. Baker says the fls. are
bright red. The Yokohoma Nursery Co. is probably
mistaken in giving the blooming period as May and
June. They also advertise var. alba. J. N. Gerard says
the lvs. of this and the next appear in March; also that
the fls. of X/. sa-yiguinea are dull brownish red.

BB. Fls. rosy lilac.

squamigera, Maxim. (Atnarfjllis Hdllii, Hort., at
least in part). Pig. 1341. Bulb globose: lvs. produced
in spring, 9-12 lines wide : fls. rosy lilac, banded yellow.
Japan. B.M. 7547. G.C. III. 21:137. G.F. 3:177.-The
only fragrant kind. Var. purptirea, Hort., introduced
about 1898. This species is hardy in New England.

AA. Blooming from
Sept.-Nov.

B. Fls. orange-colored.

atrea, Herb. (Nerhie
aurea, Bury). Golden
Spider Lily. Bulb 2 in.

in diam. : lvs. sword-
shaped, 6-9 lines wide,
glaucous, produced in

1339. Lycopodium
lucidulum.

Common in cool
woods. Sporangia
in the axils of foli-

age leaves.

1340. Lycopodium compla-
natum.

Denizen of dry banks. Spor-
angia in spikes.

May. China. B.M. 409 and B.R. 8:611 (as Amaryllis
aurea). G.C. III. 17:263 and 18:545. Gn. 47:997. -Baker
says it blooms in Aug. and has bright yellow fls., but
all the colored plates show orange-colored fls.
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EB. Fls. bright red.

radiita, Herb. (Nerlne Japdnica, Miq.). Bulb g\o-
bose, IK in. ciiam.; neck short: Ivs. produced in win-
ter, linear: stamens much longer than the perianth seg-
ments. China and Japan. B.E. 7:596 (as AmaryJlis ra-
diata). A.G. 13:211. —The perianth segments are more
recurred than in any other species. The tube is very
short, while in all the other kinds here described it is

Yi in. long. Yf_ jl,

Ltjcoris aurea has been cultivated for many years in
American gardens, though it is not a common plant.
Lately, with large importations of Jj. radiata, the in-
terest in the genus has widened. These species have
the handsomer flowers, and are preferably cultivated un-
der glass, though the bulbs are probably hardy In warm,
protected borders; at least they have more than once

1341. Lycoris sauamigera (X /^}.

been frozen in pots at Blizabeth, N. J., without ap-
parent harm. In its habitat in China, L. aurea rests in

the wet season, and the most success in culture has
been found in growing it in a warmhouse, taking care
to cultivate the foliage and rest the bulbs in warmth
and moist earth. The same general directions may be
followed for L. radiata. As with all bulbs, a vigorous
growth of foliage is essential to the future appearance
of flowers. L. sqvamigera and Zi. sanguinea ai'e per-
fectly hardy ; their leaves appear in March, mature
and disappear. The flowers come in the nature of a
surprise in July and August. The former species has a
columnar scape 2-3 ft. tall and a cluster of large, ama-
ryllis-like flowers, of a bright rosy purple, rather attrac-

tive in the back row of a garden, but not of first rank.
L. sanguinea has a scape lH-2 ft., with small orange-
red flowers, dull and curious rather than striking. The
two former species have the beauty of the Nerines, but
the two latter have none of this resemblance.

J. N. Gerard.
LYGODIUM (Greek, te'imingf). Schizmcicece. Climb-

ing Perns. Agenusof twining ferns, with the sporangia
borne singly under overlapping scales on the under sur-
face of reduced portions of the leaf. Some 30 species are
known from all parts of the world. For cult., see Ferns.

A. Sterile pinnules palmate. (Native species.)

palmd,tum, Sw. Hartford Fern. Lvs. 2 ft. or more
high, twining, bearing pairs of cordate-palmate pinnules
lH-2 in. long, on short petioles; fertile pinnules 3-4-

pinnatifld, with the ultimate divisions linear. Mass. to

Fla. and Tenn. — Requires light, moist soil and partial
shade.

aa. Sterile pinnules pinnate. (Exotic glasshouse
species.)

sc^ndens, Sw. Pinnules 4-8 in. long, 2-4 in. broad,
with a terminal segment and 4 or 5 on each side, which
are simple and usualh' ovate. India and China. — Most
of the American material cultivated under this name be-
longs to the next species.

Jap6nicum, Sw. Pinnules 4-8 in. long, nearly as wide,
deltoid, with a pinnatifld terminal segment and 2 or 3

lateral ones on each side, all unequal and the lowest
long-stalked and pinnate in the lower part. Japan and
the East Indies. — The common species in cultivation.

L. M. Underwood.

LYON, THEODATUS TIMOTHY (Plate X),pomolo-
giat, was born in Lima, N. ¥., January 13, 1813, and
died in South Haven, Mich., February 6, 1900. He was
the son of a farmer. His school going was very limited.
In 1828, his parents went to the territory of Michigan,
where he was employed in many pioneer pursuits, as
farming, lumber-making, post-boy, tanner, merchant.
He became more and more interested in farming, and iu
1844 starteil a nursery on the farm at Plymouth, Mich.
He collected varieties from the local orchards, and found
their names much confused. His interest was chal-
lenged, and gradually he became absorbed in a study of
pomology, which in that day meant mostly knowledge
of varieties. Articles on the varieties of Michigan ap-
ples in the "Michigan Farmer" attracted the attention
of Charles Downing, and a correspondence and exchange
of varieties resulted. His name appears in the list of
correspondents in the revised editions of Downing's
"Fruits and Fruit Trees." For some years, Mr. Lyon
was president of a railway company. In 1874, he moved
to the "fruit belt" of southwestern Michigan, where he
became president of the Michigan Lake Shore Nursery
Association, and where he lived until his death. The
nursery association was not successful financially. In
1888, Mr. Lyon wrote a full (412 pp.) and careful "His-
^tory of Michigan Horticulture," which was published in
the seventeenth report of the State Horticultural Soci-
ety, a society of which he was president from 1876 to
1891, and honorary president until his death. In 1889,
he took charge of the South Haven sub-station of the
Michigan Experiment Station ; and here, with his fruits
and trees, he lived quietly and happily to the last.

Mr. Lyon was one of the last of the older generation
of pomologists. Like his colleagues, he was an expert
on varieties. He was one of that sacred company which
placed accuracy and cautiousness before every con-
sideration of ambition or personal gain. His friends
knew that he had not the temper of a commercial man.
At one time it was said of him that he was the most
critical and accurate of American pomologists. The
fruit lists of the Michigan Horticultural Society, his
labors in revision of nomenclature for the American
Pomological Society, and his various bulletins of the
Michigan Experiment Station, show his keen judgment
of varieties. Personally, he was retired, modest, cautious
in speech, generous, simple in habit and manner.

L. H. B.

LYONIA (after John Lyon, who introduced many
American plants into England, died before 1818 in Ashe-
ville, N. C). Syn. , XoKsma. Ericdeea:. Ornamental
evergreen or deciduous shrubs, with alternate short-
petioled lvs., and small white fls. in clusters, usually
forming terminal racemes or panicles. Only the decid-
uous L. ligustrina is hardy North, but is less desirable
than other hardy species of allied genera. It prefers
moist, peaty soil, while the evergreen tender i. ferru-

ginea thrives best in a sandy, well-drained soil. Cult,

and prop, like Leucothoe and Pieris. About 10 species
in E. N. Amer., W. Indies and Mexico. Allied to Pieris
and often included under Andromeda. Calyx lobes 4-5,

valvate; corolla globular or urceolate, pubescent; sta-

mens 8-10 : capsules 4-5-valved, with ribs at the sutures

;

seeds numerous.
ligustrina, Muhl. {Andromeda. paniculcLta, Ait

L. paniculdta, Nutt. ). Deciduous, much-branched'
shrub, to 10 ft. : lvs. obovate to oblong-lanceolate, entire

or obscurely serrate, pubescent beneath, 1-2 in. long:
fls. in leafless racemes, forming terminal panicles; co-

rolla globose, whitish, one-sixth in. long. May-July.
Canada to Fla., west to Tenn. and Ark. B.B. 2:570.

ferruginea, Nutt. {Andr<imeda femiginea, Walt.l.
Evergreen shrub or small tree : lvs. cuneate, obovate to

oblong, with revolute margin, scurfy when unfolding,
especially below, 1-2 in. long : fls. nodding, globular,

white, in clusters in the axils of the upper Its. Feb.,

March. S. C. to Fla. S.S. 5:234. L.B.C. 5:430.-Hand-
some evergreen shrub, but rarely cult., hardy only
South. Var. arbor^scens, Michx. {Andrdmeda rigida,

Pursh). Of vigorous growth, more rigid and with
crowded lvs., growing into a small tree. Var. fmticdsa,
Michx. ( J . >7iO»j6oJdi}Ks, Nouv. Duh.). Shrubby: lvs.

sparser, conspicuously reticulated. Alfred Rehder.
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LYONOTHAMNUS (Lyon's sJirub ; named for W. S.

Lyon, \\'ho sent specimens to Asa Gray from Santa Cata-

liua Island, California). Saxifrag&cece. A monotypic
genus ooniined to the islands of the Santa Barbara
channel, and represented by two forms, — £. floribundus

as described by Gray, and L. asplenifolius as described
by Greene. These forms differ only in the structure of

the Ivs., as the species is dimorphic. Locally the tree is

known as ironwood. It is rather plentiful in Santa
Cruz Island, attaining 40 and 50 ft. in height. It is less

frequent and more dwarfed in other island s of the group.
Fls. hermaphrodite; calyx 1-3-bracteoled ; tube hemi-

spherical; lobes5; disklanate; petals 5, orbiculate, im-
bricate in the bud ; stamens 15, inserted with the petals

on the margin of the disk: carpels 2, free: ovules 4:

stigma subcapitate.

floribundus, Gray. Lvs. opposite, lanceolate, petiolate,

subentire, oleander-shaped : fls. white, very numerous in

a large, flatfish, terminal cyme. — Highly praised for out-

door culture and for pots. The clusters are 4-5 in. across.

The form asplenifolius has pinnate Ivs. with pinnae cut
to the rib. p. Pranceschi.

LYSICHiTTTM (Greek, a loose or free cloak; probably
referring to the spathe). Also written LysUhitoii

.

ArAcew. A genus of one species, a plant resembling
the skunk cabbage, offered in 1892 by Oregon dealers.
Nearly stemless swamp herb with large Ivs. from a

thick, horizontal rootstock; spathe sheathing at base,
with a broad colored lamina or none, at first enveloping
the cylindrical spadix, which becomes long-esserted
upon a stout peduncle; fls. perfect, crowding and cover-
ing the spadix

;
perianth 4-lobed ; stamens 4 : ovary

2-celled, 2-ovuIed: ovules horizontal, orthotropous.

Camtschatc^nse, Schott. Lvs. 1-2}-^ ft. long, 3-10 in.

wide, oblong-lanceolate. May, June. E. Siberia, Japan,
Ore., Calif.

LYSILOMA is a small leguminous genus allied to

Acacia, but not in cultivation. They are tender trees
and shrubs,with flowers in heads or in cylindrical spikes.
The pods are straight and flat, and the valves open
away from the persistent sutures. Some of these plants
are often called Acacias. Thus A. Acapulcensis = i.
Aeapulcensis, Benth.; A. divaricata = i. Schiedeana,
Benth. ; A. latisiliqua ^ i. Icttisiligua, Benth.

LYSIMACHIA (probably after King Lysimachus).
frimulcicece. Loose-strife. Found in temperate and
subtropical regions of all parts of the world. Erect or
creeping leafy herbs, with opposite or whorled, entire,

usually black-punctate lvs., spicate, racemose or soli-

tary fls., a rotate, 5-parted corolla with an equal number
of slightly monadelphous stamens opposite the lobes, a
1-loculed capsule, and many .seeds on acentral placenta.
Only a few in cultivation, and these all perennials. They
differ from related genera in the absence of staminodia
between the stamens, which are usually slightly united.

A. Flowers yellow.

B. Ste til creeping : lvs. round-ovate, obtuse.

nummuliria, Linn. Monet-wort. Creepikg Charlie.
Creeping Jenny. Glabrous, forming large patches: lvs.

opposite, rarely cordate, petiolate, K-1 in. long: fls. 8-12
lines broad; sepals cordate or lanceolate, acute, half as
long as the 5 oval, sparingly dark-dotted corolla lobes;
filaments glandular. June-Aug. Europe; also natural-
ized extensively in the eastern U. S. R.H. 1891, p. 303.

B.B. 2:589. —Very useful for rustic vases and baskets,
also for carpeting ground in shady places. Var. ailrea,

Hort. Lvs. all or in part bright yellow.

BB. Stem erect : lvs. lanceolate, acute,

r. Plant glabrous or nearly so : fls. 3-G lines broad.

stricta, Soland. Simple or branched, glabrous, 8 in.

to 2 ft. high; lvs. opposite, lanee-Iinear, acute at both
ends, glaucous beneath, scarcely veiny, 1-3 in long:
fls. 3-5 lines broad, very numerous, in a distinct, elon-
gated, terminal raceme; pedicels 3-9 lines long, slender;
corolla lobes elliptical, streaked with purple; filaments

glandular. Common on moist ground in the eastern
U.S. B.U.Wi (a.aJj.bulbifera). D. 141. B.B. 2:588.-
Often bears bulblets in the leaf-axils after flowering.

quadrifdlia, Linn. Usually simple, sometimes slightly

pubescent, 1-3 ft. high: lvs. verticillate, in 3's-4's,

rarely some opposite, lanceolate, oblong or ovate, acute,
1-4 in. long, green beneath, veiny: fls. axillary, 3-6

lines broad, on very slender pedicels, which are }{-l}i
in. long; calyx and corolla as in the last. Dry soil,

eastern U.S. D. 139. B.B. 2:588.

CO. Plant densely pubescent: fls. 9-12 lines broad.

vulgiris, Linn. Common Yellow Loosestrife. Tall

and erect, 2-3 ft. high, and stout; branched above, downy,
especially on the stem: lvs. verticillate, in3's-4's, ovate-

1342. Lythrum SalicariaCX %). (See p. 962.)

lanceolate or lance-oval, acute at both ends, nearly ses-

sile: fis. in the upper axils, or densely paniculate at the
summit; calyx often red-margined; corolla large, the
lobes broad, glabrous. Europe, Asia. R. H. 1891, p.

303. — Quite showy when grown iu clumps.
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punctata, Linn. (L. rerticillAla, Bieb,). Tall and
stout: Ivs. verticillate, in 4's, lanceolate, ovate or cor-

date-ovate, acute, subsessile : corolla lobes oval, denticu-
late, glandular-ciliate, acute ; stamens united. Very
similar to L. imhiaris, but differs in the calyx lobes not
red-margined : Hs. in axillary, equidistant whorls, not
paniculate, and corolla glandular. Eu. W. Asia. B.M.
2295 (as Jj. verticillarts).

AA. Flowers white.

clethroides, Duby. Tall and stout, 3 ft. high or less,

sparingly pubescent, rarely glabrous : Ivs. opposite,
large, 3-6 in. long, and sessile, broadly lanceolate, at-

tenuate at each end, radical spatulate: fis. % in. in
diam., in a very long, slender, terminal 1-sided spike^
pedicels short, bracts subulate; corolla lobes ovate-lan-
ceolate, obtuse; stamens not monadelphous. Japan.
Mn. 8, p. 141.— Fine for cut-flowers, also for border.

L. barystachys, Bunge (L. brachystachys. Carr.). Lvs. lanceo-
late: fls. white, dense. China. R.H. 1881-00.— i/. cina/a. Linn.
^Steironema ciliatum.— Zy. £^pfte;Her«?rt, Linn. Lvs. linear: fls.

white, dark eye. Eu. R.H. 1891, p. 303. B.M. 2346.— i. Ayirida,
Michx. = Steironema lanceolatum.

—

L. lanceoldta, Walt. ^
Steironema lanceolatum.

—

L. Leschenaultii, Duby. Lvs. lanceo-
late: fls. carmine. India. R.H. 1801, p. 303.—iy. ?«>(ans, Nees.
Lvs. lanceolate: lis. dark purple. Cape of Good Hope. B.M.
4941.

—

L.paTldifdrmis,FYAr\Q\\. Lvs. ovjil; fls. yellow, axillary
or in head. China. B.M. 7226.—i. polydntha, Fernald. Similar
to L. quadrifolia, but fls. in a distinct terminal raceme. East-
ern U. S.~L. producta, Fernald. Similar to L. stricta, but
lower lvs. often verticillate and raceme very leafy, bracts pass-
ing into the foliage-lvs. Eastern U.S.—i. (AyrsiY^ora, Linn.

=

Naumburgia thyrsiflora. ]j_ j^, WiEGAND.

LtTHEUM (Greek, blood; possibly from the styptic
properties of some species, or the color of the fls.).

Irytlirdcece. About 12 widely scattered species of herbs
or subshrubs, of which 3 are cult, in hardy borders.
Branches 4-angled : lvs. opposite or alternate, rarely
whorled, linear-oblong or lanceolate, entire: fls. rosy
purple or white, in the upper axils usually solitary,

lower down more or less whorled ; calyx tube cylindrical,
8-12-ribbed; petals 4-6, obovate; stamens as many or
twice as many: capsule 2-celIed, with an indefinite
number of seeds.
Lythrums grow about 2-3 ft. high in the wild, but im-

prove wonderfully in cultivation, often attaining 4-5 ft.

and flowering freely. Some of them are called willow-
herbs or soldiers in England from their strong, erect
habit and willow-like leaves. They are of easy culture
in any moist soil, and are usually planted amid shrub-
bery, where they hold their own. They are denizens of
low grounds, swamps and meadows. They flower in
summer and are prop, by division. A nameless species
from Japan has been considerably advertised of late,

but the specimen in the writer's hands is L. alaiiim.

A. Stamens twice as many as the petals.

B. Fls. in an interrupted, leafy spike.

Salic&ria, Linn. Spiked or Porple Loosestrife.
Fig. 1342. Height 2-3 ft. : lvs. opposite or sometimes in
whorls of three, lanceolate, 2-3 in. long: fls. purple;
stamens barely if at all exserted. North temp, regions.
Australia. B. B. 2: 473.— Best of the genus. Vars.
sup6rbuinand roseum, Hort.,have rose-colored fls. Var.
rdseum superbum, Hort. , may be the same as the pre-
ceding varieties. It is large-fld., rose-colored, more
robust (4-6 ft.), and somewhat later in blooming. It is

an excellent form. It is generally sold as L. roseum
superbum (not as a var. of li. Salicaria).

BB. Fls. solitary in the upper axils, racemose.

virgatum, Linn. Lower lvs. opposite, rounded at the
base: calyx not bracted. Eu., N. Asia.

AA. Sta7nens not more numerous than the petals.

alatum, Pursh. Lvs. mostly alternate, obtuse: sta-
mens exserted. N. Am. B.B. 2:472.

P. W. Barclay and W. M.



M
MAACKIA. See Cladrastis.

MABA (native name). Ubencicea. A genus of about
CO species of trees and slirubs found in the warmer
regions of tlie world. They mostly have hard, ebony-
like wood. Closely allied to Diospyros, the floral parts
mostly in 3's instead of 4's or 5's. The Ivs. are usually
smaller than in Diospi'ros. Lvs. alternate: fls. axillary,

solitary or in short cymes, usually dioecious; corolla
bell-shaped or tubular.

Natal^nsis, Haw. Much-branched shrub, with flexuous
branches: Ivs. %-l in. long, 6-7 lines wide, ovate, ob-
long or elliptical, obtuse, dark green above, paler be-
neath, glabrous, netted-veined beneath: female fls. soli-

tary; calj-x cup-shaped, glabrous, entire; abortive sta-

mens 6-7: ovary glabrous. Natal; offered in S. Fla.

—

Presumably the plant in cult, is the female.

MACADAMIA (after John Macadam, M.D., secretary
Philosophical Institute, Victoria, N. S. W. ) . Prote&cece.
Two or 3 species of Australian trees or tall shrubs, one
of which produces the Australian nut, which has aflavor
like a filbert or almond, and is cult, in S. Calif. In fa-
vorable localities it bears in 7 years. The genus has no
near allies of horticultural value. Lvs. whorled: fls.

small, pedicelled in pairs, racemose, hermaphrodite;
perianth not recurved; stamens affixed a little below
the blades : disk ringed, 4-lobed or 4-parted.

temiJolia, F. Mnell. Australian Nut. Tree, attain-
ing 60ft. : foliage dense: lvs. sessile, in whorls of 3 or
4, oblong or lanceolate, serrate, with fine prickly teeth,
glabrous and shining, a few inches to 1 ft. long: ra-
cemes often as long as the lvs.: fr. with a 2-valved,
leathery covering; nut often over 1 in. thick. Australia.
G.C. 1870:1181.

MACHaiEIUM Tipu. See Tipnana sjJeciosa.

MACKAYA. See Asijstasia.

MACLEANIA (after John Maclean, British merchant
atLima, Peru; patron of botany). Vaccinecicem. About
a dozen species of shrubs found in the mountains from
Mexico to Peru. They are unknown to the American
trade, but, .judging from the pictures in the Botanical
Magazine, should make fine hothouse subjects for our
largest and finest conservatories. They have clusters of
brick-red or crimson, tubular fis. each an inch or more
long. A branch of M. specioslssinia , which is probably
the showiest kind, bears about 60 to 75 such fls. The
young foliage appears to have a handsome reddish
tinge. The corollas are strongly 5-angled, and the 5
tips are short, triangular, erect or spreading and more
or less yellow. Lvs. evergreen, alternate, short-stalked,
entire: stamens 10, much shorter than the corolla.
Macleanias are probably of difficult culture. Try M.
speciosissima in a large pot on a shelf near the glass,
so that its branches may hang gracefully. M. pulchra
has the same habit and color of fis., but is perhaps less
desirable. M. punctata is perhaps the most desirable
of those with erect branches and stiff habit. Try this in
a warmhouse border, with good drainage and shallow
soil, as some of these Macleanias have thick, fleshy
roots and the fibrous roots are said to keep near the
surface.

MACLtlEA, or OSAGE ORANGE. See Toxylon.

M'MAHON, BERNARD (about 1775 to September 10,
1816), horticulturist, was born in Ireland and came to
America, for political reasons, in 1796. He settled in
Philadelphia, where he engaged in the seed and nursery
business. He early began the collection and exportation
of seeds of American plants. In 1804 he published a
catalogue of such seeds, comprising about 1,000 species.
He was the means of making many of our native plants
known in Europe. He enjoyed the friendship of Jeffer-

son and other distinguished men, and his seed store be-
came a meeting place of botanists and horticulturists.
He was interested in all branches of horticulture. It is

thought that the Lewis & Clark expedition was planned
at his house. At all events, M'Mahon and Landreth
were instrumental in distributing the seeds which those
explorers collected (see p. 767). In 1806, he gave to
America its first great horticultural book, "American
Gardener's Calendar" (see p. 760), which was long a
standard cyclopedic work. The editor of the eleventh
edition of this book (1857) makes the following remin-
iscence of M'Mahon:
"Bernard M'Mahon was no common man. He sought

the American shores from political motives, as is un-
derstood, but what these were has not been determined;
most probably it was necessary to fly from the persecu-
tion of government. He found American gardening in
its infancy, and immediately set himself vigorously to

work to introduce a love of flowers and fruit. The
writer well remembers his store, his garden and green-
houses. The latter were situated near the Germautown
turnpike, between Philadelphia and Nicetown, whence
emanated the rarer flowers and novelties, such as could
be collected in the early part of the present century,
and where were performed, to the astonishment of tlie

amateurs of that day, successful feats of horticulture
that were but too rarely imitated. His store was on
Second street, below Market, on the east side. Many
must still be alive who recollect its bulk window, orna-
mented with tulip-glasses, a large pumpkin, and a
basket or two of bulbous roots; behind the counter offi-

ciated Mrs. M'Mahon, with some considerable Irish ac-

cent, but a most amiable and excellent disposition, and
withal, an able saleswoman. Mr. M'Mahon was also

much in the store, putting up seeds for transmission to

all parts of this country and Europe, writing his book,
or attending to his correspondence, and in one corner
was a shelf containing a few botanical or gardening
books, for which there was then a very small demand;
another contained the few garden implements, such as
knives and trimming scissors; a barrel of peas and a
bag of seedling potatoes, an onion I'eceptacle, a few
chairs, and the room partly lined with drawers contain-
ing seeds, constituted the apparent stock in trade of
what was one of the greatest seed stores then known in
the Union, and where was transacted a considerable
business for that day. Such a store would naturally at-

tract the botanist as well as the gardener, and it was

1343. Madia elegans. (Seep. 964.)

the frequent lounge of both classes, who ever found in
the proprietors ready listeners, as well as conversers ; in
the latter particular they were rather remarkable, and
here you would see Nuttall, Baldwin, Darlington, and
other scientific men, who sought information or were
ready to impart it."

M'Mahon's name was given to west-coast evergreen
barberries by Nuttall in 1818, and these shrubs are still

known as Mahonias to horticulturists, although united
with Berberis by botanists.

i^ jj^ g^

(963)
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MACODES (from makos, length; on account of the
long labellum). Orchidcicew. Contains but 2 or li spe-
cies of the habit of Anoectochilus, which see for culture.

Sepals and narrower petals spi-eading: labellum Yentri-

cose, with 2 small lateral lobes and 2 calli inside,

turned to one side: column short, twisted in the oppo-
site direction, with 2 narrow, erect appendages. Ter-
restrial herbs, with few variegated petioled Ivs. at the
base, and small lis. borne in a long raceme.

FStola, Lindl. {Anceetochllus Veitchidnns, Hort.).
Fls. greenish, inconspicuous: Ivs. ovate, 2-,3 in. long,

reticulated with golden yellow veins. Java. R.B.21:G1.
Heinbich Hasselbrinq.

MACKOCHOEDIUM strictum, Beer, once advertised
by Pitcher & Manda, is referred by Mez to JEchmea bro-

melicefolia, Baker. See p. 28, Vol. I. It is Bromelia
melanantha, Ker-Gawl, B. R. 9:766. The species is

characterized by white-scurfy Ivs., simple dense, woolly
spikes overtopping the foliage : fls. witli yellowish green
calyx and small exserted purple-black petals. S. Amer.

MACROSCfiPIS (Greek, macros, long; skepo, to

cover). Asclepiad&cem. A genus of about 8 species of
tall, tropical American climbers, of which M. elliptica,

Hort. Sander, was int. in 1899. Sander & Co. describe
it as "a new climbing stove-plant, with elliptic, light

green leaves, which, together with the stems, are densely
covered with soft, felt-like, yellow-brown hairs. The £ls.

are in clusters, each flower about 1 in. in diam., resem-
bling in shape those of Hoya carnosa, and borne in simi-
lar bunches ; they are of a soft, velvety, rich brown color.

Every part of the plant, when bruised or pressed, is

strongly odorous."
Generic characters are: Ivs. opposite, lai-ge, cordate:

cymes crowded : fls. white ; calyx about 5-parted ; corolla
tube thick; limb spreading: scales of the crown 5, in-

flexed under the throat of the fleshy corolla.

MACEOTOMIA. Consult Arnehia.

MACBOZAMIA (Greek, lotig Zamia). Ctjoadd.ceie.

About 5-7 Australian cycads, which, like most of the
members of this order, make noble foliage plants for
private conservatories. They have the trunk and Ivs.

of Cycas, except that the pinnse have no midrib but are
more or less distinctly striate, especially on the under
side, with several parallel equal veins, the whole leaf

occasionally twisted in some species, but not constantly
so in any one.
The genus is moi-e nearly allied to Dioon and En-

cephalartos, from which it is distinguished by the fol-

lowing characters: Ivs. pinnate: scales of the female
cones peltate, the shield thickened, ascending, usually
produced into an erect, acuminate blade. Botanieally
the group is very imperfectly understood. The writer
has followed Bentham's account in Flora Australiensis
6:250 (1873).
Macrozamias are representative rather than useful

subjects, and not frequently seen. They combine poorly
in any scheme of plant and flower decoration ; but as
single specimens, they always attract attention, and in

a grouping of similar subjects, or with aloes, agave and
yuccas they make an effective combination. Their cul-

ture is easy. Sandy soil, with charcoal to keep the soil

sweet, ordinary greenhouse temperature, plenty of wa-
ter during the growing season, which corresponds to

our summer, and rest in winter, are the essentials.
At present M. spiralis is the only name in American

trade catalogues, but the other kinds were offered in 1893
and 1895 by John Saul, and Pitcher & Manda.

A. Pinnos very narrow, often nearly terete: cones small,
rarely above 4 in.: fr, very woolly.

.

Paulo- Guilifilmi, Hill & Muell. (M.plumbsa, A. Mohr. )

.

Trunk short: Ivs. 1-3 ft. long. R.H. 1877, p. 254.

AA. Pinnae flat, inserted on the margins of the racJiis,

contracted at the base: cones 4-10 iti., glabrous.

B. JRachls of Ivs. usiially raised longitudinally between
the pinna! : cone scales much flattened.

spiralis, Miq. Trunk short : Ivs. 2-4 ft. long: insertion
of tue pinnfe mostly longitudinal: points of the scales
usuilly short. G.C. III. l'i:li. — M. cylindrica , C.Moore,

is a distinct species according to Index Kewensis, but
Bentham considered it a doubtful variety of 31. spiralis,
being smaller, with the narrow foliage nearly of M.
Paulo-Guilielmi, but with a glabrous trunk and more
terete rachis.

BB. Haehis of Ivs. very flat between the pinnm and often
broad: cone scales very thiQk.

Miqu61ii,DC. Cult, abroad. John Saul advertised 1/.
Macqiii, presumably a typographical error either for
M. Miquelii or else M. Macleayi, Miq., which = j)/.

spiralis.

AAA. Pinnce inserted by tlieir broad base along the cen-
ter of the upper surface of the rachis, scarcely
separated by a very narrow line : cones large,
pubescent, the scale j>oints broad and often
recurved.

Peroffskyana, Miq. (M. Peron-ski(lna, F. Muell.).
Largest and most distinct : trunk 18-20 ft. high : Ivs.

7-12 ft. long. rp_
jj_ Hj^tfield and W. M.

MADDEE. The root of Rtibia tinctorum.

MADEIEA VINE is BoussingauUia.

MADIA (Madi, the Chilean name of the common spe-
cies). CornpdsiUe. Nine species of yellow-fld. herbs
confined to the western part of the American continent.
Their fls. are remarkable for closing in the sunshine,
and opening in the morning or evening. They are all

called Tarweeds from their glandular, viscid, heavily-
scented foliage, the common Tarweed of Calif, being
var. congesta of M. saliva, which is a useful annual
plant for sheep pastures
in dry, warm soil. 31. ele-

gans is an ornamental an-
nual which every one
should try. It has a grace-
ful open habit (see Fig.
1343) and distinctfls. (Fig.

1344), which become more
numerous as the summer
advances. The nearest
genus of garden value is

Layia, from which Madia
is distinguished by the
following characters: in-

volucre deeply sulcate,
bracts strongly involving
the akenes of the rays:
akenes of the disk fertile

or sterile.

A. Says shoivy.

B. Plant annual: Ivs.

chiefly alternate:
pappus none.

Regans, D. Don. Pigs.
134.3-4. Height 1-2 ft.:

Ivs. linear or lanceolate,
mostly entire : rays acutely
3-lobed, yellow throughout
or with a brown spot at

the base. Ore. to Nev. B.M. 3548. B. R. 17:1458.-
Needs a shady place.

BB. Plant perennial: Ivs. mostly opposite: papp^is
present in disk fls.

Niittallii, Gray. Height 1-2 ft.: Ivs. linear-lanceolate,
sometimes dentate. Woods, B.C. to Jlonterey, Calif.
— Adv. 1881 by E. Gillett. Procurable from CaUfornian
collectors.

AA. JRays inconspicuous, about 2 lines long.

sativa, Molina. Height 1-3 ft. : Ivs. from broadly lan-
ceolate to linear: rays 5-12. Ore., Calif., Chile, "w. M.

MAGNdLIA (after Pierre Magnol, professor of medi-
cine and director of the botanic garden at Montpellier,
1638-1715). Magnoli(ice(e. Highly ornamental and
popular deciduous or evergreen trees or shrubs, with
alternate large, entire leaves and large white, pink or
purple, rarely yellowish flowers, often fragrant; the

1344. Madia elegans.

Natural size.
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cone-shaped fruits are often pink or scarlet and very
decorative. Most of tlie deciduous species are fairly

hardy, at least in sheltered positions, as far north as

northernN.Y. and Mass., and M. acuminata, Kobus and
stellata even farther north, while M. Gamjibelli is the
most tender. Of the evergreen species, if. gi-andiflora,

one of the most beautiful native trees, is precariously
hardy north to Philadelphia. The Asiatic deciduous
species are among the most showy and strilsing of the
early-flowering trees and shrubs; the earliest is the
shrubby M. stellata, blooming in mild climates in March,
ind after this Jyi. Ynlan comes in bloom, closely tol

lowedby Jf. Soulangeana and afterthis J/, oiioio/a The
handsomest of the deciduous species is probably M luj

foh'uca, with the very large leaves silvery white below
tnd with showy, sweet-scented flowers; also the Amen
can M. niacrophylla and tripetala are conspicuous bj
tiieir very large foliage. The Magnolias are

usually planted as single specimens on the
lawn, and there are, perhaps, no plants more
striking against a background of dark green
conifers. Some species, as M.grandillora in

the South and M. acuminata farther north,

are fine avenue trees. The Magnolias thrive
best in somewhat rich, moderately moist and
porous soil, preferring sandy or peaty loam,
but some kinds which usually grow naturally

on the borders of swamps, as M. r/lanca,

thrive as well in moist and swampy situa-

tions. Transplanting is difficult and is most
successfully performed just when the new
growth is starting. Prop, by seeds sown im-
mediately or stratified, and by layers of last

year's growth put down in spring and tongued
or notched. Layers are usually severed and
transplanted the following spring, but as
many of them die after transplanting, it is a

safer way to take them oft early in July, when
the new growth has ripened, plant them in

pots and keep in a close frame until they are
established. Varieties and rarer kinds are
often veneer- or side-grafted in early spring
or summer on potted stock in the greenhouse
or frame; as a stock 31. tripetala is perhaps
the best, on account of its better fibrous roots, which
render transplanting safer, but M, acuminata is also a
good stock Sometimes increased by greenwood cut-
tings taken with a heel and handled under glass.
About 20 species in N. America, south to Mexico,

Himalayas and E. Asia. Trees and shrubs, with rather
stout branches marked with conspicuous leaf-scars;
stipules usually adnate to the petiole and inclosing the
young successive leaf: fls. terminal, solitary, the buds
inclosed in a stipular spathe; sepals 3, often petaloid;
petals 6-15; stamens and carpels numerous, the latter
connate into a spindle, developing into a cone-like some-
what fleshy or leathery fr., with dehiscent, I-2-seeded
carpels: the large, usually scarlet seeds often suspen-
ded for a time from the fr. by thin threads. The wood
is close-grained, usually light and satiny, but not dur-
able; that of M. liypoleuca is much used in Japan for
laquered ware; the bark and fr. of some species have
been used medicinally as a tonic and stimulant.

Alfred Rehdek.
Among the finest Magnolias cultivated in the South are

the two native evergreen species M. grandiflora and
M. glauca, and the exotics M. pumila and fuscata, the
last being now referred to Michelia. Magnolia grandi-
flora is a noble tree. It is a native of the middle and
southern sections of Georgia, South Carolina, Alabama,
Louisiana and the upper districts of Florida, and is

recognized as one of the grandest of all broad-leaved
evergreen trees. In its native habitat it attains a
height of from 75 to 100 feet, with very large, oval or
lanceolate coriaceous leaves. The latter vary, however,
from very broad to rather narrow, some with a rusty
under surface, others quite smooth. The fiowers vary
also in size, the largest frequently measuring 10-12 in.

in diameter when fully expanded; others do not attain
more than half that size. They appear early in May.
in some sections during the latter part of April, and
continue until the end of June. Some trees produce
a few flowers during August, and even as late as Octo-

ber, but these are exceptions. Each flower lasts from
2-4 days, w'hen the petals fall and the cone-like fruit
appears. This gradually increases in size until Sep-
tember, when the bright coral-red seeds are detached
and hang on long filaments. The seed should be
gathered when fully ripe, put in dry sand until Febru-
ary in the S., then in moist sand for a week or 10 days,
when the resinous cuticle can be removed by washing.

1345. Maenolia Yulan (XM).
Commonly known as Jf. conspitma.

Sow the cleaned seed in a box or coldframe, and as the
plants show their second leaves pot off in small pots.

In July, give a larger-sized pot, and the plants will be
sufficiently large to plant in permanent place during
the following autumn or winter. It is always advisable
to take pot-grown plants, as they succeed better than
plants taken up with bare roots. Magnolias are vora-
cious feeders, and require rich soil and an abundance
of plant-food. Their roots extend to a great length,
and to bring out the stately beauty of this tree they
should be given ample space. The wood is white, and
valued for cabinet work. There are many forms culti-

vated in European nurseries, their main characteristics
being in the size and form of the leaves and size of
flowers. They are propagated by grafting, either by in-

arching or cleft- or tongue-graft. The latter should be
done under glass, taking 2-year-old pot-grown seed-
lings. The fragrance of the flowers varies also, some
flowers being more pungent than others, but, as a rule,

the fragrance is pleasant. The principal varieties are
M. grandiflora var. gloriosa, with fls. often measuring
14 in. in diameter; foliage broad and massive, brown on
under surface. Seldom grows beyond 18-25 ft. Var.
privcox, or early-flowering. Var. rotundi folia, with very
dark green roundish Ivs., rusty underneath.
Magnolia glauca, the Sweet Bay, is an evergreen

tree in the southern states, becoming deciduous north-
ward. It attains a height of 30 ft. in rich bottoms or
swampy lands: Ivs. oval, long or elliptical, with a glau-
cous under surface: fls. white, 3-4 in. in diameter, very
fragrant, and produced from May to July. This tree is
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not sufBciently appreciated as an ornamental one in
landscape gardening.
Maqnolia pit unlet, or Talauvia pitynila, is a very

dwarf Chinese species, seldom growing more than 4 or
5 it. high: Ivs. smooth, elliptical, sharp-pointed, coria-
ceous: fls. 1-1>2 in. in diameter, white or slightly
tinged green, with C-9 fleshy petals, which drop soon
after the fls. expand. The fragrance is intense at night,
and resembles a ripe pineapple. It thrives best in a
rich, partially shaded soil, but a frost of 10° below the
freezing point will injure it. It is therefore best to grow
it as a conservatory plant. Prop, by ripened wood cut-
tings in bottom heat. As this plant is in bloom during
nearly the whole year, and its delicate fragrance is un-
surpassed, it is strange that it is so little known.

P. J. Berckmans.

acuminata, 13, 14.

angustifolia, IS.

auriculata, 11.

Alexandrina, 5.

Campbelli, 2.

conspicita, 3.

cordata, 14.

discolor, 6.

Exoniensis, 18.

faetida, 18.

Fraseri, 11.

Galissoniensis, 18.

glauea, 15, IG.

gracilis, 6.

grandiflora, 18.

INDEX.

graudis, 5.

Halleana, 1.

hypoleuca, 9.

Kobus, 4.

lanceolata, 18.

Lerniei, 5.

longifolia, 16.

macrophylla, 12.

fnajor, 15.

Norbertiana, 5.

nigra, 5.

obovata, 5, 6.

parvirtora, 7, 8.

piimila, 17.

purpurea, 6.

pyramidata, 11.

rosea, 1.

saliclfoUa, 18.

Soulangeana, 5.

speciosa, 5.

stellata, 1.

Talauvia, 17.

Thompsoniana, 15.

Thurberi, 4.

tripetala, 10.

Umbrella, 10.

Yirginiana, IG.

Watsoni, 8.

Yulan, 3.

A. Blossoms appearing before the Ivs.

B. Petals 9-lS.

1. stellita, Maxim. {31. ITaUectna, Hort.). Shrub or
small tree, with spreading branches: Ivs. elliptic or
obovate to oblong-obovate, obtusely pointed, pubescent

1346. Magnolia Soulangeana, var. speciosa (X %).

beneath when young, 2-5 in. long: fls. white, short-
stalked, numerous, about 3 in. across, sweet-scented;
petals narrow-oblong, 9-18, spreading and afterwards
reflexed: fr. with only few carpels ripening. March,
April. Japan. B.M. 0370. R.H. 1878:270. Gn. 13:132.

G.F.9:195. G.C. III. 7:617 and 17:521. Gng.2:57. A.F.
6:305. F.E. 9:011. G.M. 38:489. F.M. 1878:309. -Quite
hardy and very free-flowering; it begins to flower when

hardly 2 ft. high. Var. rosea, Hort., has the fls. blushed/
outside. /

2. Cimpbelli, Hook. f. & Thoms. Tree, to 80 ft.: Ivs.i

elliptic-oblong or ovate, abruptly acuminate, glaucous
beneath and silky pubescent when young, 5-12 in. long:'
fls. cup-shaped, 6-10 in. across, white inside and pink,;
shaded with crimson, outside; petals obovate, 9-15

j

fr. greenish brown, 6-8 in. long. May. Himalayas,'
B.M. 0793. P. S. 12:1282-85. Gn. 48:1028; 53, pp. 167,'

305. G.C. III. 23:89. -Beautiful tree, hardy only South.

BB. Petals 6-9.
j

c. Fls. pure white.

3. Yiilan, Desf. (il/. consplcua, Salisb.). Pig. 1345J
Tree, to 50 ft., with spreading branches: Ivs. obovate oi
obovate-oblong, shortly pointed, pubescent beneatl
when young, 4-7in. long: fls. large, campanulate, sweet-
scented, about 6 in. across; petals and sepals almost
alike, 9, concave, fleshy, 3-4 in. long: fr. brownish, 3-4
in. long, slender. April, May. Japan, China. B.M. 1021.,
L. B.C. 12:1187. G.C. III. 9:591. Gn. 21, p. Sll ; 23, p. 138;/
24, p. 511; 31, p. 505; 34: 007; 45, p. 305: 46, p. 145; 51,
p. 474. G.M. 31:289; 30:380. -One of the most showy
species.

'

4. Kobus, Thunb. (M. Thurberi, Hort.). Tree, to SO
ft., with narrow pyramidal head: branches short and
slender: Ivs. broadly obovate, abruptly pointed, taper-
ing toward the base, pubescent below at first, 3>^-0 in.

long: fls. 4-5 in. across: sejials very small and narrow;
petals 0, spreading, thin, 2-2 J^ in. long: fr. slender,
dark brown, 4-5 in. long. April, May. Japan. G. F.
0:06. — One of thehardiest species but less showy; seems
not to flower very profusely.

cc. Fls. purplish or earmine outside.

5. SoulangeS.na, Soul. {M.obovdtax Titian). Interme-
diate between the parents. Popular large shrub or small
tree: ivs. obovate to obovate-oblong: fls. large, cam-
panulate, white, more or less purplish outside, often
fragrant; sepals usually colored, sometimes almost as
long, sometimes hardly half as long as petals, rarely
small and greenish. May. A. G. 15:283. B.R. 14:1104.
Gt. 5: 166 and 108. S.B.F.G. 1. 3:200. Var. LennM, Hort.
More shrubby: fls. large, deep crimson outside, late.

P. 1864:25. V.5:190. Var. nigra, Hort. Pls.darkpur-
ple outside. There are many other named vars., like

var. Alexandrina, grAndis, Norbertiana, spe-
ciosa (Fig. 1340), differing but little in color
and flowering time, var. Alexandrina being
one of the earliest, var. Norbertiana one of
the latest in bloom. These hybrids are among
the most popular Magnolias on account of
their early, bright-colored fls. ; they are show-
ier and hardier than the following species.

6. obov5,ta, Thunb. (M. diseolor,'VeTit. 31. purpitrea,
Curt.). Usually large shrub, with stout branches: Ivs.

obovate or oval-obovate, acute or acuminate, pubescent
beneath at first, 4-7 in. long: fls. large, campanulate,
white inside, purple outside, scentless; petals broad,
obtuse, somewhat fleshy, about 3% in. long; sepals
small, ovate-lanceolate, greenish yellow: fr. brownish,
ovate-oblong. May, June. China, Japan. B. M. 390.
Gn. 22. p. 485; 24, p. 511; 40, p. 49. F.E. 9:611. Var.
gracilis, Dipp. {3T. gracilis, Salisb.). — Smaller shrub,
with slender branches, narrower Ivs. and smaller fls.,

dark purple outside.

AA. Blossoms appearing after the Ivs.

B. Foliage decidxious.

c. Fls. white.

D. Buds and brancltlets glabrous or oppressed pubes-
cent: carpels glabrous.

E. Lvs. 4r-7 in. long, scattered along the branches.

7. parviJldra, Sieb. & Zucc. Small tree: branchlets
and buds appressed pubescent: lvs. elliptic to obovate-
oblong, obtusely pointed, glaucescent beneath and pu-
bescent at first, 4-6 in. long: fls. long-pedicelled, cup-
shaped, white, with large pink sepals, 3-4 in. across,

fi-agrant; petals usually 6; stamens crimson; carpels
few. June. Japan. B.M. 7411. Gn. 54, p. 177. Gng.
1:8; 3:3. G.M. 38:00.
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8. WAtsoni, Hook. Closely allied to the former: al-

most glabrous, except Ivs. beneath when young: Ivs.

obovate to obloug, 4-7 in. long: fls. short-stalked, 5-6 in.

across, with 6-9 petals; carpels many. June. Japan.

B.M. 7157. G.C. III. 16:189 and 17:517. Gt. 48:1459.

Gng. 1:8. Gn. 24:417 (as M. parvinora) probably be-

longs here. G.M. 34:305. — Very handsome in bloom;
the beauty of the large, sweet-scented flower is much
heightened by the crimson center, formed by the bright-

colored stamens.

EE. Lvs. S-W in. long, mostly clustered at the end of

the branches: buds and branches ylabrous.

9. hypoleilca, Sieb. & Zucc. Tree, to 100 ft. high, with
broad, pyramidal head: lvs. obovate to obovate-oblong,

obtusely pointed, glaucous and appressed pubescent be-

neath, 8-14 in. long: fls. 6-7 in. across, cup-shaped, fra-

grant, with 6-9 petals; stamens with scarlet filaments:

fr. oblong-cylindrie, scarlet, to 8 in. long. May, June.
Japan. G.P. 1:305. Gng. 1:8. Mn. 3, p. 73.- One of the

most beautiful of the deciduous species, the under side

of the lvs. being almost silvery white; about as hardy
as M. macrophylla.

10. trip6tala, Linn. (Jlf. fTmSr^nc!, Lam.). Umbrella
Tree. Tree, to 40 ft., %vith spreading branches, forming
an open head: lvs. tapering toward the base, oblong-

obovate, acute, pale and pubescent beneath when young,
12-24 in. long: fls. 8-lOin. across, of adisagreeableodor;
petals 6-9,obloDg-obovate, 4-5in.long; sepals recurved,
light green: fr. rose-colored, ovate-oblong, 2J^-4 in.

long. May. Pa. to Ala., west to Ark. and Miss. S.S.

1:9 and 10. Gn. 22,p. 27; 24, p. 509; 33, p. 539.

11. Fra,seri, "Walt. (If. aiiriculAta, Lam. 31. pyra-
middta, Pursh). Tree, to 40 ft., with wide-spreading
branches, quite glabrous: lvs. obovate, cordate-auricu-

late at the base, acute, glauceseent beneath, 8-20 in.

long: fls. 6-9 in. across, sweet-scented; petals 6-9, ob-

long-obovate, 4-5 in. long: fr. oblong, bright rose-red,

3-5 in. long. Va. to Fla., west to Miss. S.S. 1:11 and
12. B.M. 1206. B.R. 5:407. L. B.C. 11:1092. Gn. 22:27;

24, p. 511; 44,,p. 935.

DD. Suds and branches grayish tomenfose: carpels
woolly.

12. macropliylla, Michx. Lakge-leaved Cuoumber
Tree. Tree, to 50 ft., with spreading branches : lvs. ob-
long-obovate, blunt, subcordate-auriculate at the base,
glauceseent and finely pubescent beneath, 1-3 ft. long:
fls. cup-shaped, fragrant, 10-12 in. across; petals 6, ob-
long-obovate, thick, purplish at the base, 6-7 in. long:
fr. broadly ovate, rose-colored, to 3 in. long. May, June.
Ky.toFla.,westto Ark. and La. S.S. 1:7 and 8. B.M.
2981. G.P. 8:165. Gn. 22,p. 28; 24, p. 509; 33, p. 539.

CO. Fls. yellow or greenish: petals 6, S-3%in. long.

13. acuminata, Linn. Cticumbek Tree. Tall, pyra-
naidal tree, to 90 ft. : lvs. oval to oblong, shortly acumi-
nate, rounded or acute at the base, soft pubescent and
light green beneath, 6-9 in. long: fls. greenish yellow or
glaucous green, about 2-3K in. high, with upright petals:
fr, cylindric, pink, 3-4 in. long. Mav, June. N. Y. to
Ga., west to 111. and Ark. S.S. 1:4 and 5. B.M. 2427.

L.B.C. 5:418. Gn. 24, p. 509.

14. cord^ta, Michx. (M. acumindta, var. corddta,
Sarg. ). Similar to the former, but smaller: lvs. more
pubescent, oval to ovate, acute, rounded or sometimes
slightly cordate at the base: fls. smaller, canary yellow.
Ga. and Ala. S.S. 1:6. B.M. 2427. L.B.C. 5:474. Gn.
22, p. 27; 24, p. 509.

BB. Foliage coriaceous, persistent, but deciduous North-
in JYos. 15 and 16.

0. Lvs. glabrous or silky-pubescent beneath: usually
shrubby.

15. Tliompsom§Hia, Hort. (M. glaiiea, var. mcljor,

Sims. M. glai:ea,va,r. Thompsonidna, hoTid.). Prob-
able hybrid of M. qlauca and tripetala. Shrub or small
tree: branches andi buds glabrous: lvs. oval to oblong,
acute, glauceseent beneath and pubescent when young,
5-9 in. long: fls. white, fragrant, 5-6 in. across; sepals
shorter than the petals, yellowish. June, July. G. P.
1:269. B.M. 2164. Gn. 24, p. 511. -Of garden origin.

16. glatlca, Linn. (M. Virginidna, Morong). Sweet,
Swamp or White Bay. Beaver Tree. Pig. 1347. At-
tractive shrub or small tree, evergreen South: lvs. oval

to oblong-lanceolate, glaucous beneath and silky-pubes-
cent at first, 3-6 in. long: fls. white, globose, fragrant,
2-3 in. across; sepals nearly as large as petals, spread-
ing; petals 9-12, roundish obovate: fr. pink, 1-2 in.

long. May, June. Mass. to Pla. near the coast, in the
South extending west to Texas. S.S. 1:3. Em. 2:603.

L.B.C. 3:215. E.H. 1894, p. 347. G.P. 10:403. Gng.

/W.'^"

1347. Magnolia glauca (X%).

4:342.—Avery desirable shrub, with handsome, glossy
foliage and sweet-scented, creamy white fls. Var. longi-
{61ia, Loud., has lanceolate lvs. and continues blooming
during a longer time than the type.

17. j)iimila,AvfiT. (Talauma piiinila,Blume). Shrub,
to 12 ft. : lvs. elliptic-oblong, acuminate, glabrous, glau-
ceseent beneath, .3-6 in. long: fls. axillary, nodding on
short-curved pedicels, globose-ovate, white, fragrant,
about IMin. across

;
petals 0. China. B.M. 977. — Cult.

South.

oc. Ijvs. ferrugineoits, ptibescent beneath: tree.

18. grandiildra, Linn. [M. fcetida, Sarg.). BullBat.
Tall evergreen tree, to 80 ft., of pyramidal habit:
branchlets and buds rusty-pubescent: lvs. thick and
firm, oblong to obovate, glossy above, ferrugineous-pu-
hescent beneath, sometimes glabrous at length, 5-8 in.

long: fls. white, fragrant, T-8 in. across; sepals large,

petaloid; petals 6-12, obovate; stamens purple: fr. oval
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1348. Mahernia verticiUata.

or ovate, rusty brown and pubescent, 3-4 in. long. May-
Aug. N.C.toTex. S.S. 1:1 and 2.-Var. angustii61ia,

Loud. {va,r. salicifdUa,ilovt.). Lvs. lanceolate, wavy.
Var. lanceolata, Ait. {va,i\ UxonUns is, Loud.). Lvs.
oblong-lanceolate or oblong-elliptic, less rusty beneath.
B.M. 1952. L.B.Q. 9:814. There are many othernamed
varieties, of which var. Galissoui^nsis, Hort. , has proved
the hardiest in Europe. For other pictures, see 6n. 22,

p. 28; 24, pp. 509, 511; 33, p. 538.

M. coTnpressa, Maxim. =Michelia compressa.— JJ/. fuscata,
Andr.=Michelia fuscata.—ii/. salicifblia, Maxim. Small, de-
ciduous tree: lvs. elllotic toovate-hinceoKate, gl.aucous beneath,
4-7 iu. long: fls. unknown. Japan. G.F. 6:67.

Alfred Eehdek.

MAH£RNIA ( anagram of fl"cn«am»ija). StercxtUclcem.

More than 30 herbs and subshrubs of S. Africa, mostly
with incised lvs. and droop-
ing, bell-shaped lis. Calyx
campanulate, 5-cleft; petals

5, with hollow claws, twisted
in the bud ; stamens 5, op-
posite the petals, the fila-

ments prominently enlarged
or dilated at about the mid-
dle (and thus differing from
Hermannia, which has no
sudden enlargement in the
filaments),the anthers long:
ovary 5-loculed, ripening
into a coriaceous capsule
with many seeds. Monogr.
in Harvey and Sender's
Flora Capensis. By some
the genus is united with
Hermannia. A few of the
Mahernias are cult, as pot-

plants for the profusion of their bell-like fls. and the
sweet odor.

verticiUata, Linn. (M. odor&ta, Hort, not of botan-
ists, which is Hermannia Presliana). HoKEY Bell.
Fig. 1348. Very common plant in conservatories,
and sometimes seen in window-gardens (see Bouse
Plants) : half woody, very diffuse and straggly, not
making a central leader, the terete crooked stems
scabrous: lvs. small, much cut into linear divisions,
with deep cut stipules: fls. H in. or less long, nod-
ding, usually about 2 together, from axillary shoots,
sweet, fragrant, honey-yellow. — Free bloomer in
winter and spring. Of easy cult. Prop, by cuttings.
Mahernia verticiUata is a very pretty twiggy bush
for the cool greenhouse. The branches are long and
flexible, so that specimens may be trained Into any
form. It may also be used for hanging baskets. It is

of easy culture in pots, but lifts badly.

glabrita, Cav. Lvs. dentate or dentate-pinnatifid
(not so finely cut as in the last), covered with stellate
down: trailing. —It is doubtful if the plant cult,

under this name is the M. glabrata of botanists.

L. H. B.

MAHOE, MOUNTAIN. See SiMscus elatus.

MAHOGANY. See Swietenia. Mountain Mahog-
any. See Cercocarpiis.

MAHONIA. Included with Berberis.

MAIDENHAIR FEKN is Adianttcm.

MAIDENHAIR TREE. See Ginkgo.

MAIANTHEMUM (Greek, May flmoer). Lilidceai.

M. Convalldria, Weber, is a pretty little native wild
flower growing 3-5 inches high, with 1-3 heart-shaped
shining lvs., and a raceme about 1 in. long of small
white fls., with 4-parted perianth and 4 stamens. It

grows in moist woods, and is fully described in our
manuals. It has been offered by dealers in native
plants under its synonyms, M. bifolinvi, Canadense
and Smilacina bifolia. B.B. 1:431. B.M. 510. It

is sometimes called False Lily-of-the-Valley or Two-
Leaved Solomon's Seal. Foliage dies in midsummer.
Useful for early effects.

MAINE, HORTICULTURE IN. Fig. 1349. Maine, the
mostnortheasterly of the United States, lies between lati-

tudes 4G° 0' and 47° 27' north and longitudes 6G° 50' and
71° 26' west. The name was used by early explorers to
designate the mainland as distinct from the numerous
islands along the coast. Although its extreme breadth
from east to west is but 270 miles, its coast line is so
broken as to extend for 2,486 miles along the Atlantic.
The total area of the state is 33,000 square miles, of
which 3,145 is water surface. The surface of the state is

disposed in two great slopes, separated by a broad plain
from l,000to2,000 feet above thesea (seethemap). This
plain, the eastern end of the Appalachian range, con-
tains numerous hills and mountains, the highest of
which is Mt. Katahdin, with an altitude of 5,385 feet.

The slopes are much broken by hills and lakes, and
vast areas are still covered by the primeval forest.
There is thus provided a wide diversity of soil and cli-

matic conditions in different parts of the state, which
affords opportunity fcr a considerable range in agricul-
tural productions. Under these conditions, even from
the earliest settlement of the state, agriculture has
received a fair share of attention. There were in 1892,

65,000 farms, containing 6,500,000 acres, representing a
cash value of $102,500,000, and an estimated value of
farm products of $22,000,000.
The forests, located mainly in the middle belt, form

one of Maine's principal sources of wealth. In the
northern part these consist chiefly of pine, spruce, hem-
lock and arborvitee. Farther south, in addition to the
conifers, red oak, beech, birch, maple, ash and elm
abound. Biitternut and hickory are found, but are not
abundant. The productions for which the state is espe-
cially noted, aside from lumber, are hay, potatoes, sweet
corn and fruit. Of the first, from 1,500,000 to 2,000,000
tons are cut each year.

Potatoes form the staple crop in Aroostook county—
the"6ardenof Maine"— though many thousand bushels
are grown in the southern counties. The annual crop is

1349. Maine. To illustrate its horticulture.
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Dot far from 10,000,000 bushels. The greater portion of
the potatoes grown in Aroostook county is converted
into starch. The annual product of the starch factories
is from 12,000,000 to 15,000,000 pounds. The average
yield is about 120 bushels per acre, but as many as 500
and even 700 bushels have been obtained.
The production of sweet corn for canning has become

an important industry in the southwestern and central
parts of the state. The total pack in 1890 was about
12,000,000 cans, representing 3,000 acres. In 1892, 18,-

000,000 cans were packed, while in 1897 the output was
about the same.
The rocky hillsides of southwestern Maine are espe-

cially suited for producing apples of superior color,

flavor and keeping qualities. Pears and plums are also

grown to a considerable extent. The value of the orchard
products is about $1,500,000 annually. Desirable sites for
orchards range in value from $5 to $50 per acre, accord-
ing to the location and distance from shipping points.

Small fruits thrive over the greater part of the state,

and find a ready market at the numerous summer resorts
for which Maine is noted.
The canning of blueberries is an important industry

in some parts of the state. In Washington county about
120,000 acres, otherwise worthless, are known as the
" blueberry barrens." The annual output of the canning
factories is valued at $75,000 to $100,000, and 1,500 or
2,000 bushels are shipped while fresh. In other parts
of the state there are many thousand acres that may be
utilized in the same way. Some of the more impoi'tant
blueberry regions are indicated by the shaded
areas on the map.
In providing for education along agricultural

lines, Maine has not been behind other states.

While Arthur Young and others were striving to

improve the agriculture of Great Britain, leading
citizens of the then District of Maine united in
forming one of the first agricultural societies in

America. As noted by Boai-dman: "The light
stations first established in this country for the
improvement and the diffusion of agricultural
literature were at Philadelphia, Pa., in 1785 ;

Charleston, S. C, in 1785 ; Hallowell, Maine, 1787."

The first agricultural and industrial college in North
America, the Gardiner Lyceum, was established at Gar-
diner, Me., in 1821, when a yearly grant of $1,000 was
made by the state. The purpose of the school was "to
give mechanics and farmers such a scientific education
as would enable them to become skilled in their profes-
sions." This institution, under the patronage of the
Vaughans and the Gardiners, flourished until 1835, when
state aid was withdrawn. It was continued for two
years at the expense of Mr. Gardiner, and then closed.
In connection with the Lyceum, a farm was utilized for
experiments in agriculture, and "to give the future
agriculturist the knowledge of those principles of sci-

ence upon which his future success depends, and an
opportunity to see them reduced to practice."

In 1865 the State College of Agriculture and the
Mechanic Arts was established under the provisions of
the "Morrill Act." This, in 1897, became the University
of Maine, with a well-equipped agricultural department.
The Maine Agricultural Experiment Station, established
under the provisions of the "Hatch Act" in 1887, forms
a department of the university. In addition to the work
of the university, important educational work is carried
on in the form of farmers' institutes by the State Board
of Agriculture, consisting of one member from each
county, with permanent headquarters at the capital.

There are also two state agricultural societies, one state
pomological society, and nearly 50 county and town
agricultural societies which receive aid from the state.

„.,„.„ „ „ , „ W. M. MUNSON
MAIZE. See Corn and Zea.

MAKAET DECORATIONS and bouquets are dried
grasses and everlastings, whether dyed or not. The
celebrated painter, Hans Makart, once decorated his
salon with dried palm leaves, pampas grass and the
like, to the delight of the Emperor of Austria, who
visited the artist's studio: hence the name. See Ever-
lastings and G.C. 111.6:714.

MALAY APPLE. Uiigenia Jambos.

MALCOLMIA. See Malcomia.

MALCOMIA (Wm. Malcolm, English horticulturist of
the eighteenth century). Also written Malcolmia, but it

was originally spelled Malcomia. Cruciferm. A genus
of about 20 species, one of which is called the Virginian
Stock, though it is a native of the Mediterranean region.
It is a charming hardy annual of the easiest culture,
growing about a foot high, with a more branching and
open habit than the common stock (Matthiola), and 4-

petaled fis. each about % in. across. Red, white and
crimson-fld. kinds are offered in America, while rose
and lilac fis. appear in the mixtures. There seem to be
no double forms. It is an excellent plant for the front
of a border, as it may be easily had in bloom from spring
to fall by means of successional sowings. Seeds are
best sown in the fall, as they give earlier bloom. Seeds
may be sown thinly. See Annuals.

£^4i^^}tff -'Of -J

1350 Virginian Stock Crimson King

Malcomia is a genus of branching herbs : branches
often prostrate: Ivs. alternate, entire or pinnatifid: fis.

in a loose raceme
;
petals long and linear or long-clawed

:

pods rather terete, long or awl-shaped: seeds in 1 series
or in 2 series at the base of the cells.

marltima, R. Br. Virginian Stock. Mahon Stock.
Figs. 1350, 1351. Stem erect, branching: Ivs. elliptic,

obtuse, entire, narrowed at the base, pubescence ap-
pressed, 2-4-parted : pedicels rather shorter than the
calyx : pods pubescent, long-acuminate at the apex.
B.M. 16G {as UheirantliHS maritimws, shoviing red fls.,

changing to purple before fading). \y. jyj.

MALLOTUS (Greek, M'ooZ?!/). EuphorbiAcew. Trees
or shrubs, with broad opposite Ivs., with small dioecious
fis. in spikes or panicles: petals and disk absent; calyx
3-5-lobed ; stamens numerous ; styles 3, almost free,

recurved ; capsule spherical, splitting into 3 parts.

About 80 species in the Old World tropics.

Jap6niciis, Miill. Arg. A small tree, with large, ovate,
palmately nerved, nearly glabrous, sub-trilobed, long-
petioled Ivs.: spikes branched terminal: fls. 2-3 lines

wide; stamens 60-70, yellow; stigmas slightly feathery

:

capsules pubescent, % in. in diam. Japan and China.
R.H. 1894, p. 103. -Cult, at Santa Barbara.

J. B. S. Norton.
MALLOW. Malva rotundifolia

.

MALLOW, FALSE. Malvastrum.

MALOFE (name used by Pliny for some kind of mal-
low). Malvdcece. A genus of 10 species of annuals from
the Mediterranean region, one of which is cult, under
the name of M. grandiflora. It grows 1-3 ft. high, and
bears red or white, o-petaled fls. 2^-3 in. across, in sum-
mer and fall. The genus is allied to Althaea, which it

resembles in having solitary ascending ovules, but has
the carpels crowded into a sort of head without order,

while in Althaea the carpels are in a single whorl. Also,

Malope has 3 bractlets, while Althaea has 6-9. Herbs
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glabrous or pilose: Ivs. entire or 3-cut : fls. usually
violet or rosy; bractlets large, cordate; calyx 5-cut;

column of stamens divided at the top into filaments.
Culture easy. See Annuals.

trifida, Cav. Lvs. 3-nerved, 3-cut, dentate, glabrous;
lobes acuminate : peduncles axillary, 1-fld. Spain, N.
Africa. — Var. grandifldra, Paxt. (J/, grand i flora, F. G.
Dietr. ), is said to be much superior to the type, with tls.

2K-3 in. across, deep rosy red, veined inside darker.
Gn. 21, p. 145. P.M. 1:>177. 3f. grandiflora alba is also
cult.

1351. Virginian Stock—Malcomia maritima.

N.'itiiral size. (See p. 969.)

MALPIGHIA (Marcello Malpighi, 1628-1693, distin-

guished anatomist at Boulogne,who wrote on the anatomy
of plants). Malpighiacem. About 20 species of small
trees or shrubs, mostly natives of tropical America, one
of which is the Barbadoes Cherry, M, glabra. The fruit

is about the size and shape of a small northern cherry,
but inferior in quality. It has an acid taste. It is borne
on a shrub,which grows about 6 ft. high and has handsome
crimson fls. of a distinct appearance. The fl. is about
% in. across, and the 5 petals have a claw about as long
as the fringed blade. This shrub is a native of the West
Indies and is cult, in all the Islands as well as S. Amer.
It is also offered in S. Pla.

Malpighias have opposite, short-stalked Its., glabrous
or tomentose, entire or spiny-toothed: fls. axillary, clus-
tered or corymbose, rarely solitary, red, rose or white;
calyx 5-parted, 6-10-glandular; stamens 10: ovary 3-

celled: styles 3, distinct: drupe 3-stoned, the stones
with or without 3-5 crests or wings on the back.

glabra, Linn. Barbadoes Chekkt. Lvs. ovate, gla-

brous, entire, usually pointed, having a few biscuspi-
date hairs which disappear early: umbels 3-5-fld. : ca-

lyx 6-8 glandular: stones obtusely 4-angled. B.M. 813.

W. M.

MALUS. See Pyrus.

MALVA (old Latin name from Greek matoc/ie; refer-
ringto the emollient lvs.). Malv&cea. About 16 species
of herbs, widely scattered, 4 of which are cult, in America
and have escaped from old gardens, while one, M. rotun-
clifolia (Fig. 1352), the common Mallow, is a familiar
weed. These plants are of the easiest culture, and bloom
all summer and fall, having pink, rose or purple fls.

sometimes 2 in. across. Malva is distinguished from
numerous allied genera by the carpels in a single whorl

:

ovules solitary, ascending: bractlets 3, distinct: carpels
not beaked or appendaged within. Malvas are hirsute
or nearly glabrous : lvs. angled, lobed or dissected: fls.

solitary, in the axils or clustered, sessile or peduncled;
petals 5, notched at the apex. In the first 2 species the
pedicels are solitary in the upper axils; in the next 3
they are numerous and clustered.

A. Fls. large and showy , 1%-S in. across.

B. Fruit downy, not wrinkled.

moschMa, Linn. Musk Mallow. Perennial, 1-2 ft.

high, less hairj' than J/. Alcea : stem-lvs. 3-many times
parted, the lobes being linear: fls. rose or white; calyx
with long, simple hairs. Eu. ; cult, and escaped. E.H.
1851:381.

BB. Fruit glabrous, minutely wrinkled or veiny.

Alcea, Linn. Perennial, 2-4 ft. high: stem-lvs. parted
almost to the base into 3-5 divisions, which are again
3-5-cut, the lobes broad: fls. deep rose; calyx densely
stellate-pubescent. Eu.; cult, and escaped. B.M. 2297

(pink, veined deeper). — Var. fastigiata, Koch {M.
Morenii, Pollini). Lvs. less incised; upper stem-lvs.

3-fld; intermediate ones 5-fid; lobes oblong, unequally
dentate. B.M. 2793.

BBB. Fr^iit prominently ivrinkled-veiny

.

sylv^stris, Linn. Biennial or perennial, 2-3 ft. high,
rough-hairy, branching: lvs. rather sharply 5-7-lobed:

fls. purple-rose. Eu., temp. Asia, waysides N. Amer.
A.G. 13:471. —Not advertised. &ee M.zebrina in supple-
mentary list. Var. Mauritiana (M. Mauritidna, Linn.)

has long been cult, in cottage gardens al^road as the

Teee Mallow. It is taller, smoother and has more
obtuse lobes.

aa. Fls. small, inconspicuous, tcliitisli.

B. Lvs. ctirled or puckered at the margin,

crispa, Linn. Cueled Mallow. Unbranehed annual,
4-6 ft. high, leafy from
base to top: lvs. rounded,
5-7-Iobed or angled: fls.

clustered, almost sessile.

Eu.; sparingly escaped
from old gardens. Gn. 2,

p. 315. Vilmorin's
"Vegetable Garden," p.

319.—No longer adver-
tised, but procurable
abroad and still cult, in

America. No part of the
plant is eaten, but the
elegantly crisped leaves
are sometimes used for
garnishing dishes. Gen-
erally self-sows in gar-

dens.

BB. Lvs. not curled at

the margins.

rotundifdlia, Linn. Fig.
1352. Common Mallow.
Stems trailing from a
strong, deep root: lvs.

rounded kidney-shaped,
crenate; leaf-stalks very
long : peduncles rather
slender. — Common bien-
nial or perennial weed, not cult. The flat wrinkled
fruits are known to children as "cheeses." Also locally

called "Shirt-button plant."

1352. Malva rotundifolia {Xi4).

A common weed, known as
"Cheeses."
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M. Tninidta is a much confused name. In the Tliorbum cata-

logue the plant in the American trade is said to be tlie same as
Sphjeralcea Munroana, probably on the aiithority of E. S. Oar-
man in A.Ct. 11:539. M.miniata is also advertised by German
dealers and is referred by Vilmoriii's Blumengtirtnerei to Sphaa-

ralcea miniata. Index Kewensis, however, refers M. miniata to

Sphseralcea cisplatina. This ridiUe will, perhaps, be solved
under Sphseralcea. which see. — M. multiiida alba, Hort., is

probably a white-tld. form of one of the species above men-
tioned, with foliage many times divided.— il/. zebrlna, Hort., is

referred by Index Kewensis to M. sylvestris; by Vilmorin's
Blumengilrtnerei to M. Mauritiana. In Bridgeman's catalogue
M. zebrina is described as a hardy annual, called " Striped Mal-
low," growing 2 ft. high, with white and purple lis. -^^ jj^

MALVASTRUM (name made from Malva). Malvd,cem.
Sixty or more herbs and sub.shrubs in America and S.

Africa, of which 2 or 3 are plants of minor importance in

gardens. From Malva and its allies it differs in having
sliort or capitate stigmas on the style-branches rather
than longitudinal stigmas, also in having a solitary ovule
in each carpel. From Malvaviscus it differs in having
a dry rather than a baccate fruit, and in other charac-
ters. The garden species are perennials of easy culture,

blooming in the hot weather of summer.
coccineum, Gray. A tufted canescent plant, 5-10 in. or

less high, with running rootstocks: Ivs. not more than
1 in. across, pedately 3-5-parted or divided, the narrow
divisions again cut or cleft; fls. brick-red or coppery, in
a short terminal raceme: carpels round-kidney-shaped,
inclosed in the incurving calyx lobes. Western Amer.
B. M. 1673 (as Crii^iaria cocc(«p«). — There is a var.

grandiJlorum in the trade, with "large deep scarlet fls."

campanulatum, Nichols. Two ft. or less high, hairy:
Ivs. pedately 3-5-lobed, the lobes deeply cut and toothed,
clasping: fls. rose-purple, an inch across. Chile. P.M.
9:173, and R.H. 1843:325 (as Malva campanulata).

splendidum, Kell. Shrub, becoming 12 ft. or more,
gray-tomentose: ivs. cordate-ovate, 5-lobed: fls. rosy
pink, fragrant. Calif. L_ jj_ j5_

MALVAVlSCUS (Greek, sticky viallou-). MalvAcem.
About 25 species of tender shrubs from the warmer
parts of America, one of which, M. arhoreus, is known
to the trade as Achania Malvaviscus. It is a fine old
greenhouse shrub with erect scarlet fls., which resemble
an Abutilon and never open widely. Abutilon, however,
has no involucre, while Malvaviscus has an involucre of

10-12 bractlets. Lvs. entire,
dentate, angled or lohed:
fls. red, usually peduncled;
petals erect and connivent
or spreading in the upper
half ; column of stamens
truncate below the apex or
5-toothed : carpels fleshy
outside, connateintoaberry,
later separating.

arboreus, Cav. (AchAnia
Malvaviscus, Sw. ). Fig.
1.353. Tall shrub : lvs. alter-

nate, mostly 3-lobed, acumi-
nate, heart-shaped at the

base, toothed: fls. convolute in the bud; bractlets erect.

S.Amer. B.M. 2305. -Cult, outdoors in S.Fla.and S.Calif.
Malvaviscus arboreus is one of the most satisfactory

house plants that can be grown. It is not subject to in-

sects of any kind, will stand a low temperature in win-
ter, and blooms both winter and summer. When pot
grown, the plant is usually about 2 ft. high, but out-
doors it makes a strong, branching growth, attaining 3-5
ft. The bright scarlet fls. remain a long time in perfect
condition. The fls. open slightly at the top or not at all.

This circumstance gave rise to the old name Achania,
which means not opening. The plant needs a good light
soil and thrives in a compost of fibrous peat and loam.
Prop, by cuttings. The cultivators need not fear the
appearance of white grains on the surface of the lvs., as
they are a normal, waxy secretion of the plant.

James Vick.
MAMILLAEIA. See Mammillaria.

MAMM£A (from a South American name), (futtif-

ei-w. Sit species of tropical trees, one of which, M.
Americana, produces the fruits known as the Mammee

1353. Malvaviscus arboreus,

(X%.)

Apple or St. Domingo Apricot. These are 3-G in. in
diameter, round, russet-colored or brown, with a yellow
juicy pulp, and 1-4 large, rough seeds. The skin and
seeds are bitter and resinous. The fruits are eaten raw
without flavoring, or with wine and sugar, or sugar and
cream. They are also preserved. The taste for them
does not have to be acquired. The tree is cult, in S.
Pla. and S. Calif., and a few fruits are brought from the
West Indies to the U. S. The nearest ally of horticul-
tural value is the Mangosteen, belonging to the genus
Garcinia, characterized by having 4 sepals, while
Mammea has a calyx which is closed before anthesis,
and afterwards is valvately 2-parted. Mammeas have
rigid, leathery lvs., often dotted with pellucid glands:
peduncles axillary, 1-fld., solitary or clustered : fls.

polygamous; petals 4-6; stamens numerous; stigma
peltate or broadly lobed: ovary 2-4-celled.

Americana, Linn. Mammee Apple. St. Domingo
Apricot. Fig. 13.54. Tree, 40-60 ft. high: lvs. obovate-
oblong, rounded at tip, 4-8 in. long: peduncles few or
solitary: petals white, fragrant; anthers oblong, later-

ally dehiscent. B.M. 7562. -^
^ jj,

Mammea Americana is native from the West Indies
to Brazil. The wood is durable and well adapted for
building purposes, posts and piles. It stands damp. It

is beautifully grained and is used for fancy woi-k. The
gum is applied to extract chigoes; dissolved in lime-
juice it destroys maggots in sores at a single dressing.
An infusion of the bark is astringent and is useful to
strengthen the recent cicatrices of sores. A liqueur has
been obtained by distillation from the flowers infused
in spirits of wine, known in the Island of Martinique by
the name of " Creme des Creoles." The fruit is the size

of a very large orange. It has a sweetish, somewhat
aromatic taste and a peculiar odor. Not much use is

made of it. Seeds germinate freely, and young plants
are easily raised. ^\', Harris.

MAMMEE APPLE. See Mammea.

MAMMILLARIA (Latin, mammila ; referring to the
nipple-like tubercles on these plants). Often but not
originally spelled Mamillaria. Stems simple, branch-
ing or in clusters from the root, commonly hemispheri-
cal or short-cylindrical, but often depressed or some-
times much elongated; the surface entirely broken up
into tubercles (mamillpe) : fls. usually short-funnelform,
w'ith naked or nearlj^ naked tube and ovary, borne in
the more or less woolly axils between the tubercles, or
at the inner extremity of a narrow groove on their up-
per surface : fr. globose to linear-clavate, nearly always
smooth and berry-like. The flrst subgenus is rather in-

definitely separated from the tuberculate Echinocacti by
the smooth fruit, and by the character of the groove,
which in Mammillaria is hardly more than an impressed
line, while in Echinocactus it is shorter and so broad as

to be obviously a continuation of the spiniferous areola.

The cultivation of Mammillaria differs in no respect
from Echinocactus, which see.

Review op Subgenera.
Subgenus I. Coryphantha (flowering in vertex).
Tubercles, at least the flowering ones, narrowly
grooved on the upper side, from apex nearly to

base, except in 31. niacro^neris. Pis. showy,
large for the genus. Fruit green or greenish,
except in M. tuberculosa and 3f. Missoariensis.
Seeds brown, lightly reticulated and thin-

shelled, with ventral or subventral hilum, ex-

cept in dasyaea7tfha and Missouriensis. Species 1-24
Subgenus II. Dolicothele. Tubercles cylindric-

conical, long, loose and of soft texture. Fls.

large, yellow, from the axils of the upper
tubercles Species 25

Subgenus III. Cochemiea. Stems elongated, form-
ing large clumps : fls. in a crown near the
apex, 1^-2 in. long, narrowly tubular-funnel-
form, somewhat curved and bilabiate, with
widely spreading sepaloid scales, the whole
flower uniformly waxy red ; stamens and style

exceeding the petals : fr. red : one or more cen-
trals hooked, except sometimes in M. Halei.
All from Lower California and adjacent islands.

Species 26-29
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CO. Centrals none .11.

12.

13.

1354. Mammea Americana—Mammee Apple, or St. Domineo
Apricot (XK). (See page 971.)

Subgenus IV. Eumamillauia. Fls. usually small,
produced from the axils of grooveless tubercles,
and nearly always remote from the vertex: fr.

usually clavate and red, nearly always desti-
tute of scales Species 30-77

SUBGENUS I. COKTPHANTHA.

A. Blossoms yellow: spines mostly
yellow or yellowish, one or
more honey-glands tisually
fonnd in the groove.

B. Fls. remote from the vertex.

c. Glands one or two conspic-
uous red or yellow, in the

axils: stems long, in age
making large chimps:
spines rather slender:
radials %-yi in. long,

centrals %-% in, long...

ceo. Stems cespitose from the
grooves of the tubercles,
often densely so: groove
li'ithoiit glands hut often
spinose for ynost of its

length: radial spines
feiver and weaker: cen-
tral solitary or ivant-
ing 14.

1.5.

10.

AA. JBlossoms purple or purplish:
spines usually gray or glossy,
the centrals and tips black or
brown: Oi'ary and fruit often
scale-bearing.

B. Radial spines 10 or more,
often very numerous , cover-
ing the whole plant: cen-
trals at maturity rarely less

than 4.

c. Glands small in a chain
in some of the grooves:
spines longbxit tveak, not
obscuring the body 17.

CC. Glands none in axil or
groove so far as known. .18.

19.

20.

21.

22.

BB. Madial spines less than 10:

central solitary or wanting

:

ttibercles large and broad.. 23.

24.

radians
pectinata
impexicoma

sulcata
Nickelsae
Uissourienais

macromeris

conoidea
vivipara
radiosa
dasyacantha
tuberculosa

comuta
elephantidens

SUBGENUS II. DOLICOTHELE.

25. longimamma

SUBGENUS III. COCHEMIEA.

26. Boseana
27. setispina
28. Pondii
29. Halei

CC. Glands none in the axil...
BB. Fls. central or nearly so:

plants mostly globose or de-
pressed, 1)4-^ '«• »» diam-
eter: radial spines later-

ally compressed near the

base

c. Stems nearly always sim-
ple: radial spines rather
rigid and pectinately
spreading: centrals 1-4,

the upper turned up
among the radials, the
lower deflexed or hori-
zontal. Species closely
related and perhaps con-
fluent

raphidacantha
macrothele
erecta
recurvata

Scheerii
robustispina

oomifera
daimonoceras
echinus
scolymoides

SUBGENUS IV.

A. Juice watery: tubercles rarely
angular.

B. Spines (hooked) none: fls.

yellowish or whitish, with
rosy streaked petals.

0. Stems proportionately slen-

der: tubercles short-

ovate: radial spines
rigid, spreading, re-

curved so that the points
hardly project 30.

31

CO. Stems lo%v, usually broader
than high. No bristles in
the axils, except in M.
Candida and M. plu-
mosa.

D. Sadial spines few,

not hiding the
body 32.

33.

DD. Sadial spines nu-
m e r u s , snowy
w h it e , cove r i n

g

and hiding the
whole plant 34.

35.

36.

37.

38.

39.

elongata
Leona

decipiens
fragilis

lasiacantha
plumosa
senilis

barbata
vetula
Candida
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BB. Spines one or more hooked and
central,except in M. pusilla
and M. dioica insularis.

C. J^ristles one or more found
in tJie axils between the

tubercles 40. pusilla
41. Bocasana
42. Wildii
43. tetrancista
44. dioica
45. armillata

cc. Bristles none in the axils,

except perhaps in M. Car-
retii 46. Wrightii

47. Goodriehii
48. Grahami
49. venusta
50. Mainse
51. Carretii

AA. Juice milky none in the tubercles,

hut found or to be suspected in

the body. No hooked spines.
Hadial spines less than 15;
centrals usually 1.

B. Fls. yelloiv 52. eriacantha
BB. Fls. blood-red 53. sphacelata

BBB. Fls . carmine 54. spinosissima
55. rhodantha
56. dollchocentra
57. discolor

58. Lesaunieri
59. Haageana
GO. elegaii3

AAA. Juice milky extiding from
wounds in any piart of the
plant: stems not elongated :

tubercles usually angular: no
hooked spines, except in M. un-
cinata. Section Lactescentes

.

B. Fls. red or purple or carmine

^

— said to be yellow in Park-
insonii.

C. Spines terete : radial s

white, setaceous, nuyner
ous, interwoven and cov-
ering the plant: stems at
length cylindrical or clav-

ate: axils woolly 61. bicolor
62. Farkinsonil
63. formosa

cc. Spines few, stouter, often
angular, some of the cen-
trals very long and more
or less flexuous : tuber-
cles rather large, angled:
axils woolly 64. annularis

65. centricirrha
Giy. mutabilis
67. Heeseaua

BB. Fls. whitish, yellowish or
flesh-color.

C. Hadial spines 9-22, seldom.
less than 12: tubercles
slender, scarcely angled. 68. simplex

69. Brandegei
70. Heyderi

cc. Hadial spines rarely as
many as 9: body mostly
depressed 71. meiacantlia

72. camea
73. uncinata
74. Trohartii
75. sempervivi

Caput-Medusae
micromeris

acantkophlegma, 60.

Alversoni, 20.

ancistracantha, 1.

angularis, 64.

applaiiat.a. 70.

arietina, 65.

Arizonica, 20.

armillata, 45.

IXDES.

aulacothele. 2.

aureiceps, do.

autumnalis, 66.

barbata, 37.

bicolor, 61.

Bocasana. 41.

borealis, 20.

Brandegei, 69.

77. :

Brownii, 6.

calcarata, 14.

Candida, 39.

Caput-MedusiB, 76.

earnea, 72.

Carretii, 51.

centricirrha, 65.

chlorantha, 20.

cirrhifera, 66.

conoidea, 18.

cornifera, 7.

comuta. 23.

crassispina, 55.

daimonoceras, S.

dasyacantha, 21.

decipiens, 32.

deflexispina, 65.

densa, 30.

denudata, 34.

deserti, 20.

dioica, 44.

discolor. 57.

dolichocentra, 56.

echinaria, 30.

echiuata, 30.

Echinus, 9.

elegans, 60.

elephautidens, 24.

elongata, 30.

ereeta, 3.

eriacantha, 52.

fissurata: See An-
halonium.

formosa, 63.

Forsteri, 65.

fragilis, 33.

fulvispina, 55.

fiwcata, 55.

Gabbii, 69.

Galeottii, 50, 56.

globosa, 25.

Goodriehii, 44, 47.

Grahami, 48.

Greggii, 77.

G^dlleminiana, 32.

Haageana, 59.

Halei, 29.

Heeseana, 67.

hemisphserica, 70.

Heyderi, 70.

, IG.

20.

Hirschtiana, 20.

impexicoma, 13.

insularis, 44.

Klugei, 60.

Kratneri, 65.

lasiacantha, 34.

Lehmanni, 2.

Leona, 31.

Lesaunieri, 58.

longimamma, 25,

macromeris, 17.

macrothele, 2.

Mainge, 50.

meiaeantha, 71.

micromeris, 77.

niinitna, 30.

Missouriensis,
multiceps, 40.

mutabilis, 66.

Neo-Mexieana,
Nickelsse, 15.

nivea, 61.

Nogalensis, 4.

Nuttallii, 16.

Odieriana, 55.

Palmeri, 44.

Parkinsonii, 62.

pectinata, 12.

Petersonii, 67.

Pfeifferi, 55.

phellosperma, 43.

phxmosa, 35.

Pondii, 28.

Potosina, 60.

prismatica: SeeAn-
halonium.

pusilla, 40.

pyramidalis, 55.

radians, 11.

radiosa, 20.

Radliana, 26.

raphidacantha, 1.

recurvata, 4.

recurvispina, 4.

rhodantha, 55.

robustior, 16.

robustispina, 6.

Roseana, 26.

Hungei, 34.

sanguinea, 54.

Scheerii, 5.

Sckmidtii, 65.

scolymoides, 10.

sempervivi, 75.

senilis, 36.

setispina. 27.

similis, 16.

simplex, 68.

sphacelata, 53.

sphasrica. 25.

sphcerotricka. 39.

spinosissima, 54.

stella-aurata, 30.

stellaris, 40.

stellatus, 40.

strobiliformis, 18,22.

subangularis, 64.

sulcata, 14.

tenuis, 30.

tetracantha, 56, 65.

tetrancistra, 43.

Texana, 40.

Trohartii, 74.

tuberculosa, 22.

uberiformis, 25.

uncinata, 73.

venusta, 49.

vetula, 38.

vivipara, 19.

Wildiana, 42.

Wildii, 42.

Wissmanni, 16.

Wriglitii, 46.

1. raphidacdntha, Lera. Stems becoming 1 ft. or more
long, 2-3 in. in diam., often clavate: tubercles erect-

spreading, somewhat flattened, often with 1 or 2 glands
in the groove: spines yellow in the young state, soon
gray; radials 6-10; central 1, longer and stouter, straight
or hooked in the same plant : fls. about 1 in. broad.
San Luis Potosi, Mex.—The more constantly hooked
form is M. ancistracantha , Lem.

2. macrothele, Mart. {M. aulacothele, Lem. M. Leh-
manni, Otto), Stems stout, attaining nearly 2 ft. iu
height by 4 in. in diam. : tubercles long, conical, at first

upright, in age becoming even deflexed: spines all yel-

low; I'adials 6-8, spreading; centrals 1-2, longer and
stouter: fls. lK-2 in. broad. Central Mex.

3. er6cta, Lem. Branching from base and from de-
cumbent stems, attaining 12 in. or more in height by 3

in. in diam., bright green: tubercles conical, short, up-
right: spines all yellow; radials 8-13 ; centrals 4 or
less: fls. 2-2>2 in. in diam. Cent. Mex. — In the groove
close to the spines is often found, especially in the
flowering area, a conspicuous honey gland.

4. recurvata, Engelm. {M. recurvispina, Engelra.
M. Nogalensis, Runge). Stems depressed-globose and
often deeply concave, 6-8 in. in diam., forming large
masses 1-3 ft. in diam.: tubercles short, with usually a
large gland in the groove near the apex: spines yellow
or whitish, stiff, recurved-pectinate, interwoven and
covering the whole plant ; radials 18-20 ; central 1,

rarely 2, recurved: fls. about 1 in. long, brownish out-

side. Near Nogales, Arizona, and southward in Sonora.

5. Schefirii, Mlihlpf. Stems ovate-globose, 3-6 in. in

diam., usually simple: tubercles large and distant,

deeply grooved, with 1-5 glands in the groove: spines
stout, rigid, sometimes reddish; radials 6-16; centrals
1-5, stouter and longer, 1 very stout and porrect : fls.

2 in. long: seeds large for the genus. S. W. Texas and
southward in Mexico.

6. robustispina, Engelm. (iV. Brdwnii, Toumey).
Much like the preceding, but tubercles teretish, no
glands in the groove or sometimes a single one at apex:
spines very stout ; radials 10-15 ; central 1, longer,

straight, curved or even hooked, rarely an additional

straight upper one: fls. 2 in. long, with very slender
tube: seeds large. Babuquibari mountains south of

Tucson, Ariz.
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7 cornifera, DC. Tubercles ovate, thick, rather
crowded: radial spines 15-17, ashy white, G lines long;
central 1, longer and stouter, erect, somewhat curved.
Mexico.

8. daimonocfiras, Lem. Vertex impressed,very woolly:
tubercles erect-conical: spines grayish ; radials 20 or
more, the upper accessory ones fascicled; centrals usu-
ally 3, stronger, the 2 upper divaricate and somewhat
recurved, the lower horizontal or recurved. Mexico.

9. Echinus, Engelm. Differs from the above in the
less depressed shape and rather more numerous spines.
Southern Tex. to J\Iex.

10. scolymoides, Scheidw. At length somewhat ces-

pitose: tubercles conical, bent inwards and imbricated:
radial spines 14-20, whitish or horn-colored ; centrals
1-4, longer and darker, the upper mingled with the up-
per radials, the lower stouter and bent downwards: fls.

2 in. in diam. Mex., south of the Eio Grande.

11. r&dians, DC. Stems simple: axils naked: tubercles
oval, large: spines white, rigid, subtomentose. Mex.

12. peetln&ta, Engelm. Stem simple : tubercles quad-
rangular at base, conical above; areolfe round-oblong:
spines 16-24, yellowish, laterally compressed at base,
stiif, pectinate, somewhat recurved: fls. 2}4 in. in diam.

;

petals broadest above, obtusish. Pecos river and Leon
Springs, Tex.

13. impexicfima, Lem. Vertex deeply impressed,
densely woolly: tubercles somewhat angulate; areolte

round: spines 18-20, gray, rigid, covering the whole
plant; very rarely a single porrect central. Mex.

14. sulcata, Engelm. (J\I. calcardta, Engelm.).
Densely cespitose from the upper part of the groove

:

tubercles 7-9 lines long, ovate-oblong, with dilated

base, somewhat imbricate, spreading in age: spines
gray, rigid, subulate; radials 12-15, the upper 3-5, fas-

cicled; central 1, recurved, wanting in younger plants:
fls. 23^ in. in expansion, the tube red within; sepals not
fringed. Tex., from the Brazos to the Nueces river.

15. Nickelsae, Brandg. {M. NicheJsii, Hort.). Very
near the preceding, but radial spines more numerous,
14-18, the fascicled upper ones much longer than the
lower, and no central. Mex., south of Laredo, Tex.

16. Missouri^nsis, Sweet (M. NiittalUi, Eng:elm.).
Nearly simple, 1-2 in. in diam. : tubercles cylindrio-

conical, loose and spreading, slightly grooved: spines
white, weak, puberulent, not hiding the body; radials
12-17, spreading; central one longer and stouter, often
wanting; fls. about 1 in. long, yellow to fawn-color, with
reddisli streak; sepals fimbriate; petals acute or acu-
minate: berry red, the shape and size of a small pea;
seeds black and pitted, Mont, to Kans. and E. Colo.

Var. similis, Engelm. Cespitose, in clumps often a
foot broad: spines fewer: fl. and fr. larger. Kansas
river to Texas.

Var. robiistior, Engelm. (M. Wissmannii, Hildm.).
Almost simple: tubercles longer and looser: spines
smooth, rather short and stout; radials 10-12; central

1: fls. even larger than in M. similis. Tex.

17. macromdris, Engelm. Fig. 1355. Low, usually
soon proliferous, dark green: tubercles large and long,

loose and spreading, but often incurved; groove rather
short; radials 10-17, weak, slender and spreading; cen-

trals at maturity usually 4, somewhat stouter and much
longer, sometimes more than 2 in. long: fls. purple,
often 3 in. in expansion; petals erose, mucronate: fr.

with several scales on the ovary. Along the Rio Grande
from New Mexico to Texas. See, also, Pig. 746a.

18. conoidea, DC. {31. st7-obiUf6rmis, Engelm.).
Ovate-conical, with densely woolly vertex : tubercles

short, usually densely appressed-imbricate in 8-10

spiral, rib-like rows: radial spines 10-10, straight and
stout ; centrals 3-5, stoiiter, blackish, the upper ones
erect-spreading, the lower stouter, horizontal or de-

flexed: fls. about 1 in. in expansion, deep purple, paler

outside: fr. short, buried and hidden in the axillary

wool. N. E. Mex.

19. vivipara, Haw. Fig. 1356. Low and depressed-
globose, usually cespitose, forming large masses: tu

bercles terete andloose: radial spines 12-20, slender but

stiff; centrals usually 4, but sometimes as many as 8,

brownish, the upper erect-spreading, the lower stouter
and deflexed; fls. bright purple, 1-1 J^ in. in expansion;
stigmas mucronate. From southern Br. Am., througli
the upper Missouri region to E. Colo.

20. radidsa, Engelm. Ovate or cylindrical, sometimes
proliferous: tubercles terete: radial spines 20-30, white,
with dusky apex, very unequal; centrals 4 or 5, stouter
and longer, tawny, upper ones longer, lowest shorter
and horizontal: fls. lK-2 in. in expansion; stigmas ob-
tu.se. Southern Tex. and northern Mex.

Var. Neo-Mexic^na,Engelm. {M. UirschtiAna, Haage,
Jun. ). Lower, more or less proliferous from the lower
grooves : radial spines 20-40, white ; centrals 3-12,

white below, blackish above.

Var. boreS,lis, Engelm. Ovate or subglobose : radial
spines 12-20; centrals 3-6, purple-spotted. Very near
M. vivipara.

Var. Arizfinica, Engelm. Globose or ovate, lai-ge: tu-

bercles long-cylindrical: radial spines 15-20, whitish;
centrals 3-6, deep brown above: fls. large, rose-colored.
N. Arizona.

Var. des^rti, Engelm. Low, simple, with slender
nearly cylindric tubercles: radial spines 15-20; centrals
8-10, reddish tipped : fls. straw-colored, with purplish
tips. Ivanpah, Calif.

Var. cMor&ntha, Engelm. Cylindrical, sometimes as
much as 9 in. high : radial spines 20-25, almost in 2
series, gray; centrals 6-9, stouter. 3^-1 in. long, reddish
only at tip; fls. greenish yellow. S. Utah.

Var. Alversoni, Coulter. "Foxtail Cactus." Robust
and branching, sometimes 10 in. long, glaucous : tuber-
cles short and broad, somewhat angled, forming more
or less distinct ribs: radial spines numerous; centrals
8-14, stout, spreading, blackish half-way down : fls.

pink. S. E. Calif.

21. dasyac&ntha, Engelm. Simple, subglobose : tu-

bercles terete, loose : radial spines 25-35, hair-like,

white, with brownish apex; centrals 7-13, bristle-like,

pale below, brown above, longer, the most interior one
horizontal, sometimes wanting: seeds black, with nearly
basal hilum. Tex.

1355. Mammillaria macromeris (X K)- ^o. 17.

22. tuberculdsa, Engelm. {M. strohilifirmis, Scheer).
Ovate or cylindric, rather slender, somewhat dry of tex-

ture, the spines falling from the older tubercles, leaving

them as dry, corky protuberances: tubercles short-ovate

from a broad base; axils densely woolly: radial spines

20-30, slender, rigid, white; centrals 5-9, stouter, pur-
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plish above, the upper longer, erect, the lowest horizon-
tal or detlexed: lis. 1 in. iu diam.

,
pale purple: fr. % in.

long, red. with a conical cap formed of the withered re-

mains of the Hower: seeds brown. Tex.

2.3. cornuta, Hildm. Depressed-globose or hemispher-
ical, suiall, grayirsh green: tubercles large, flattened and
imbricated ; areolae round : radial spines 5-7, stout, short,

compressed, radiant, grayish, the uppjer longer; central

1, stouter, as long as the radials: fls. rose-red. "In age
the spines fall off and the plant, covered with imbri-

cated, scale-like tubercles, reminds one of a pineapple."
Jlexico.

1356. Mammillaria vivipara (X z^). No. 19.

24. elephintidens, Lem. Rather large, glaucous
green: tubercles very large and thick, becoming hori-
zontal or deflexed and somewhat bilobed: spines G-8, all

radial, stout, yellowish or gray, appressed to the plant
and somewhat recurved: fls. rose-color, 3 in. iu expan-
sion. Mexico.

2.5. longim^mma, DC. Cespitose, brieht green, form-
ing large, low clumps: tubercles sometimes more than 2
inches long: spines straight, pubescent; radials 7-10;
central 1: fls. 2 in. or more in expansion. Mexico.

Var. uberiiormis, Schum. Tubercles darker green:
radial spines seldom more than 4; centrals none.

Var. globosa, Schum. Tubercles dark green, very
long: radial spines as many as 12; centrals 2-3.

Var. sphEerica, Engelm. Tubercles about 1 in. long,
radial spines 12-14; central 1. Tex.

26. EoseS,na, Brandg. (M. BadUd,na,Qnehl.). Upright
branches 1-lK ft. long, l>2-3 in. in diam.: tubercles
rather remote, flattened and appressed, later spreading:
radial spines 8; central 1, brownish, strongly hooked,
1-2 in. long, twice as long as the radials : f r. bright red,
flat on the broad top and much shorter than the tu-
bercles.

27. setispina, Engelm. Upright branches 8-12 in.

long, 2-4 in. in diam., forming dense clumps: tubercles
rather crowded, ovate, short: spines white with black
tips; radials 10-12; centrals 1-4, stouter, the lower one
strongly hooked, often twisted, IV2-2 in. long, 2 or 3
times as long as the radials: fr. red, much exceeding the
tubercles.

28. Pfindii, Greene. Upright branches 10-15 in. long,
13^-2 in. in diam., making much smaller clumps than the
two preceding: tubercles short, ovate, not crowded; axils
setose: spines in three series, outer 1.5-25, short, white;
inner .5-8, brown, longer; central row 3, brown, usually
2 of them strongly hooked. 1 in. or more in length, much
exceeding the other spines: fr. oval or obovate, dull
purplish red, % in. long.

62

29. Halei, Brandg. Upright branches 1^-2 ft. high,
2-3 in. in diam.: tubercles rather crowded, short-con-
ical from a broad base: spines sub-3-serrate, outer
1.5-25; centrals 6-9, darker, the lower one much stouter,
an inch or more long, usually straight but sometimes
hooked, twice as long as the other spines: fr. obovate,
red.

30. elong-ita, DC. (3£. densa, Link & Otto). Erect,
6-7 in. long, 1-IJ^ in. thick: radial spines 16-18, yellow;
centrals none: fls. "white or yellowish. Central Mex.
Var. echin&ta, Schum. (ilf. echindta and 31. echinaria,

DC). Radials as many as 20, yellow; centrals 2-3,
brown.—A stout form.

Var. tenuis, Schum. (31. tenuis, DC. 31. minima,
Salm. ) Radial spines about 20, pale yellow; centrals
none—The most slender form, only % in. thick.

Var. st611a-aiirS,ta, Schum. Stems somewhat thicker:
spines golden yellow; 1 central usually present.

31. Leona, Pos. Stems stouter, glaucous, upper axils
woolly: radial spines about 30, radiant, slender, white;
centrals 6-12, much stouter; the upper ones longest,
ivory white at base, dove-color or bluish above. Nuevo
Leon, Mex.

32. decipiens, Scheidw. (if. GuilUminidna, Lem.).
Irregularly cespitose, somewhat clavate, often rosy:
tubercles cylindrical; axils sparingly bristly: radial
spines 7-12, whitish; centrals 1-2, brown, longer; all

slender. Mex.

33. Jrigilis, Salm. Stems low, usually as broad or
broader than high, extremely proliferous, the offsets so
lightly attached that they soon fall by their own weight:
radial spines 12-14, white; centrals none or 1, rarely 2,

white, with dusky tip. Mex.

34. lasiacdntha, Engelm. Low, usually globose or
depressed-globose : tubercles slender, axils naked :

radial spines as many as 40-80, feathery; centrals none.
Tex.

Var. denudita, Engelm. (31. BAngei, 'Kort.'). Larger,
both plant and tubercles: spines naked. Cact.

35. plumdsa, Web. Densely cespitose, at length form-
ing masses 6-10 in. in diameter; axils long-hairy: radical
spines about 40, feathered to the tip; centrals none.

—

This and the preceding are like feathery balls. 31. plit-

mosa is sold usually uuder the name of 3f. lasiacantha,
to which it appears to be rather closely related. North
Mex.

30. senilis, Salm. "Proliferous at base: axils not se-

tose: tubercles crowded: spines all white; exterior very
numerous, erect-spreading, hair-like, flexuous; centrals
4-6, a little stronger, the upper and lower hooked."
Chihuahua, Mex.

37. barbita, Engelm. Globose-depressed: axils not
setose: exterior spines very numerous, pilose; interior
stronger, yellowish, 10-15; central solitary, stout-hooked,
yellowish, not much longer than the others: fls. small,
not remote from the center; sepals fimbriate: berry
"green." Near Chihuahua, Mex.

38. v6tula, Mart. Subglobose or becoming subcylindri-
cal: axils not setose: radial spines bristle-like, at first

25-30, obliquely spreading, later twice as many and
horizontal ; centrals 1-3, yellowish brown, scarcely
stouter or longer. Mex.

39. Candida, Scheidw. (3f. sphcerdtriclm, Lem.). At
length cespitose, globose, becoming longer: vertex de-
pressed: axils setose: radial spines bristle-like, more
than 50, horizontal and interwoven; inner spines 8, 10,

12. or more, a little stouter and upright: fls. flesh-color

or pinkish.

40. p\isilla.,DC. (Cdcfwsstelld.tuSj'W'Md. Sl.stellciris,

Haw.). Low, globular, proliferous, making large
masses: tubercles cylindrical, small and loosely spread-
ing; axils with long, hair-like, tortuous bristles: radial
spines 12-20, very soft and flexuous; centrals 4-6, yel-
lowish, a little rigid, pubescent: fls. yellowish white.
W. Indies.

Var. miilticeps, Salm. Larger: tubercles upright,
crowded: radial spines numerous; centrals G-S, slender,
pubescent, reddish yellow. Mex.
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Var. Tex§,iia, Engelm. Larger than the last: spines
in 3 series ; outer capillary, crisped, 30-50 ; interior

10-12, a little more rigid, pubescent, white; centrals
5-8, longer, stouter, pubescent, yellow at tip. Tex. and
adjacent Mex. Cact.

41. Eocas&na, Pos. Depressed-globose, or a little

lengthened, at length densely cespitose : axillary
bristles as long or longer than the tubercles : radial

spines 25-30, white, stiff at the base, ending in a flex-

uous thread; centrals 2-3, slender, porrect, short, all

yellow with brown tips, the hooked one Ijrown nearly to

the base, pubescent. Mex.

42. Wildii, Dietr. {HI. Wildihna, Otto). Cespitose,
forming hemispherical clumps: radial spines 8-10, very
slender, white, spreading; centrals usually 3-4, a little

stouter and longer, honey-yellow, brown at base, putres-

cent, 1-hooked. Mex.

43. tetraneistra, Engelm. (3/".y/ic?Zo.sp^rma,EngeIm.).
Ovate or ovate-cylindrical, rather large, simple or
sparingly branched from the base: young axils spar-
ingly setose: radial spines 30-60, in two series; exte-

rior bristle-like, white; interior stouter and longer,
dusky-tipped or purplish; centrals 1-4, longer, brown
or blackish, sometimes all hooked, the upper ones some-
times straight : seed partly immersed in a brown
corky cup. S. Calif, to Utah. Cact.

44. didica, Brandg. (M. GoddricJiii, of California).
Simple or cespitose from the base, ovate to cylindrical,
3-8 in. high: tubercles somewhat angular and leathery:
radial spines 11-22, white, with brown or purple tips;

centrals 1-4, longer and darker, the upper turned up
among the radials, the lower porrect and strongly
hooked: fls. often unisexual, yellowish white with rosy
streak. Calif, and Lower Calif.

Var. insnlaris, Brandg. (M. Pdhneri, Coult., not of
Jac). Stems densely cespitose, shorter: axils densely
woolly: spines much whiter, usually all straight, San
Benito Island.

45. armillita, Brandg. Taller, often 1 ft. in height,
branching at base and along the stem: tubercles
crowded: radial spines 9-15; centrals 1-4, nearly twice
as long: fls. small, yellowish, scarcely spreading. Lower
Calif. — The plant is marked by darker circular bauds.

46. Wrightli, Engelm. Globose or depressed, top-

shaped below: radial spines 8-12, white, pubescent; cen-
trals 1-3, reddish black, scarcely longer than radials, all

hooked; fls. about 1 in. long, purple. New Mexico.

47. Goodricliii, Scheer. Erect, cylindrical, branching
at base; axils naked : radial spines about 12, white; cen-
trals 4, white below, brown above, the 3 upper erect-

spreading, the lower longer. Cedros Island and Lower
California.

48. Gr5,liami, Engelm. Globose or ovate, somewhat
cespitose: radial spines 1.5-30, white, often dusky at tip,

the tipper ones shorter ; centrals usually 4, usually
blackish from a paler base, the 3 upper turned up among
the radials, and, when pale, hardlj^ to be distinguished
from them; lower porrect: fls. rose-colored, 1 in. in

expansion: fr. nearly 1 in. long. From Texas to S. Cali-

fornia and adjacent Mexico.

49. venilsta, Brandg. Globose or hemispherical, small,
often cespitose : tubercles very thick and blunt, concave
at the end, usually extremely glaucous : radial spines
9-15, stout, from pure white to white below and brown-
ish above; central commonly 1, sometimes 2 or 3, the
lower little longer and darker than the radials : fls. rose-
color, 1}4 in. in expansion : fr. scarcely juicy, nearly
1 in. long, circumscissile near the base. So. Lower
California.

50. Mainae, Brandg. Hemispherical to ovate, usually
simple : tubercles somewhat incurved, glaucous, the
lower part and the axils often bright rose-red : radial

spines 10-15, yellowish becoming gray, the upper
shorter; centrals 1-3, the upper shorter and smaller,
turned upward, one of them sometimes hooked, lower
central stout, strongly hooked, somewhat twisted, yel-

lowish below, black at tip: fls. flesh-color: fr. shorter
than the tubercles. Vicinity of Nogales, Arizona. — Sent
out as M. Oaleottii.

51. Cdrretti, Schum. Simple, depressed-globose, rather
small : radial spines spreading-recurved and interwoven,
rather long, yellowish ; central 1, slender, chestnut-
brown, paler below : fl. whitish, with rosy streak in
petals; sepals long-acuminate. Mex.— The only speci-
men seen has bristles in the axils.

52. eriacAntha, Link and Otto. Cylindrical, elongated,
K ft. and more in height ("reaching 20 inches") by 2-2j4
in. in diam. : tubercles crowded, acutely conical : spines
all pubescent; radials 20-24, pale yellow, bristle-like;
centrals 2, stronger, nearly twice as long as the radials,
golden yellow, one directed, the other downwards : fls.

yellow, small: fr. yellow. Mex.

53. sphacel&ta. Stems cespitose, cylindrical, 6 in. or
more long, 1 in. in diam. : tubercles short, conical from
a broader, rhombic base : spines ivory white with black-
ish tips ; radials 12-18, horizontal-spreading ; centrals
3^, upright : fls. small, the petals acute. Mex.— The
proper position of this and of the preceding species is

still quite uncertain.

54. spinosissima, Lem. Stems cylindrical, reaching
1 ft. in height and 2K in. in diam.: tubercles short,
ovate-conic, somewhat tetragonal: radial spines 20-25,
setiform, white, spreading; centrals 12-15, brownish red,
stronger and twice the length of the radials. Mex.
Var. sangtiinea, Hge. Stem somewhat clavate, rather

shorter and stouter: radial spines 18-20, spreading,
white ; centrals 8, only a little longer, but thicker and
bulbous at base, white with brownish base and dark
brown tip, the young ones dark blood-red. Mex.

.55. rhodantha. Link and Otto [M. Odierklna, Lem.
31, fulvisplna, Haw.). Stem loug-cylindric or clavate,
reaching more than 1 ft. in height, usually 2-parted :

axils bristly: radial spines 16-20, white, bristle-like,
horizontal-spreading ; centrals 4-6, rigid, white or yel-
lowish, the upper black at tip. Mex.
Var. pyramidilis, Schum. Central spines dark brown,

the young ones ruby red.

Var. Pfeiiferi, Schum. {M. aureieeps, Lem.). Radial
spines 25 or more, yellow; centrals 6-7, recurved spread-
ing, golden brown.

Var. crassispina, Schum. Radial spines 24-27, whit-
ish : centrals 6-7, larger and stouter, more curved,
darker.

Var. fusc^ta, Schum. Axils naked ; tubercles 4-angu-
lar at base: radial spines 25-28, radiant, bright yellow-
ish brown: centrals 6, stout, strongly curved, the upper
very long.

56. dolichoc6iitra,Lem. (J/. ^efracff'nWm, Hook.). Sub-
globose (but said to reach a yard in height): tubercles
somewhat 4-angled ; areolae elliptic or rhombic : radial
spines none; centrals 4, slender, rigid, the upper curved
upward, 1-15^ in. long, the three lower half as long, all

grayish brown. Mex.

Var. Gale6ttii, Fiirst. Radial bristles 8-14, very short,
soon falling; centrals 4, seldom 1 or 2 more, spreading,
yellowish, with points, the upper and lower longest.
Mex.

57. discolor, Haw. Globose or ovate, glaucous: outer
spines 16-20, \vhite, radiant; interior 6, rigid, recurved^
white below, black above, upper and lowermost very
long. Mex.

58. Iiesaunieri, Schum. Hemispherical or very short-
cylindrical (habit of M. Jleyderi): spines brownish,
short; radials 11-13; central upright, stronger.

59. Haageina, Pfr. Cespitose: heads small, at length
cylindrical, slender: tubercles small, crowded ; axils

woolly: radial spines about 20, pure white, only about
1>2 lines long; centrals 2, black, slender, elongated,
upper 3, lower 4 lines long. Mex.

60. 61egans, DC. (M. aeanthopliUqma , Lehm. M. Po-
tosina, Hort. M. Klhgii, Ehrh.). Simple, then prolif-

erous and densely cespitose, depressed-globose, later

lengthened : tubercles crowded, very small : radial

spines more than 20, bristle-like, about 3 lines long,

pure white, interwoven and covering the whole plant;

central spines 2 (1-3), with brown tips, the one directed
upward, the other downward, about twice as long as
radials, in the axils abundant long white wool. Mex.
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01. bicolor, Lehni. Simple or proliferous: tubercles
small, crowded, ovate-pyramidal : radial spines 16-20;

centrals 2, less than 1 in. long, stouter, erect, black-

tipped. Mes.

Var. nivea, Sebum. Obovate proliferous tubercles
conical: radial spines capillary; centrals 4, white, with
dusky apex, upper one incurved, 1 in. long.

C2. Parkinsonii, Ehrh. At length dichotomously di-

vided: tubercles slenderly pyramidal; axils woolly and
bristly: radial spines 20 or more, slender; centrals 2,

3, 4, rarely 5. brown-tipped, the upper ones 3—4 lines

long, the lower 1% in. turned downward. Mex.

63. formdsa, Sclieidw. Nearly simple : tubercles 4-an-

gled: radial spines 18-22, rather rigid; centrals 6, a

little longer, stiffer, thickened at base, reddish or

brownish tipped.

64. anguliris, Link & Otto (M. snbangjildris, DC).
Densely cespitose: axils of the young tubercles setose

as well as woolly: radial spines 3-7, the upper ones
often very short, the lower one sometimes 3 in. long,
occasionally a very long central present. Blex.

65. centricirrha, Lem. {M. ariefina and deflexispUm,
Lem. M. I^orsteri Q.ndKr(lmeri, MUhlpf. M. Schmidtii,
Soke. M. tetrardntha, Hort.). Copiously proliferous:
tubercles pyramidal, 4-angular: spines irregular, mostly
4-6 radials and 1 central, sometimes only 1, sometimes
2 centrals with 1-2 very short radials or none; radials

very stout, straight or curved, awl-shaped, reaching %
in.; central stouter, sometimes nearly 2 in. long; young
spines yellow. Mex.

66. mutabilis, Scheidw. (M. anfiimnAlis, Dietr. If.

cirrhifem, Mart.). At length sparingly cespetose, de-
pressed-globose or short-cylindric: tubercles pyramidal,
4-angled: axils with stout bristles in the wool: radial

spines 1-6, very small; centrals 1-4, angled, flexuous,

nmch longer, particularly the upper one, which reaches
2 in. Mex.

67. Heeseana, McDow. (if. Petersonii, Hildm.).
Simple, glaucous or ashy green : tubercles pyramidal,
4-angled : radial spines 10-14, the three upper pure white
and very short, the remainder longer and brownish-
tipped; centrals 4, the upper ones erect and forming an
elevated covering for the top of the plant, the lower one
the longest, 2 in. long and projecting. Mex. — Varies in

color of spines.

68. simplex, Haw. Globose or short-cylindric: radial

spines 12-17, the middle ones longest ; centrals 4-5,

somewhat longer, reddish to black : flower brovrnish
green without, yellowish or whitish green within : fr.

red, % in. long, clavate; seed "black." Cuba.

69. Br^ndegei, Coult. (iV. (?a6J)iJ,Coult.). Depressed-
globose to short-cylindric orclavate: tubercles slender:
radial spines 9-16; centrals 1—4, sometimes shorter than
the radials, and stout, sometimes longer and slender,
white to brown : fls. reddish brown without, brownish
green within : fr. clavate, white, tinged lilac. Central
lower Calif.

70. Heyderi, Muhlpf . (J/". Tex4nsis,ha,h.}. Tubercles
slender : spines short : radials 16-18, short, slender,
white; central 1, darker, shorter than the lower radials,

brown: fls. yellowish, with pale rosy streak in the petals.

Arizona to Texas.

Var. applanita, Engelra. Body much depressed, sum-
mit flat or concave: radial spines 15-22. Texas.

Var. hemisphBerica, Engelm. Top rounded, radial

spines 9-12. X. E.Mex.
71. meiacantha, Engelm. Fig. 1357. Usually simple;

tubercles rather large, sharply angled and 4-sided, pyra-
midal: radial spines 5-9, mostly 6, white or yellowish;
central 1, rarely a second, shorter and darker than the
radials: fls. whitish, with reddish streak. Tex.

72. cimea, Zucc. Body dark green: tubercles rather
large, pyramidal, 4-angled : radial usually none, rarely
1-2; centrals commonly 4, in upright cross, stiff, grayish,
with darker tip, in young growth dark brown or reddish

:

fls. reddish flesh-color. Mex.
73. uncinata, Zucc. Depressed-globose to subclavate

:

tubercles pyramidal, not strongly angled : radial spines

4-6, short, gray, dark-tipped; centrals 1, rarely more,
longer and stronger, strongly hooked, dark. Mex.

74. Trohirtii, Schum. Globose or depressed, small:
tubercles very small, conical, scarcely angled: radial
spines 5, white with dark brown tips, the lower longest;
central 1, dark brown, stiff. Mex.

75. sempSrvivi, DC. Globose, blackish green, axils
woolly: tubercles short, angled: radial spines 3-7, very
short, only found on young tubercles; centrals only
about 2 lines long, stout, conical, reddish, later gray:
fls. dull white with reddish streak. Mex.

76. Caput-Medilsse, Otto. Depressed -globose, dull,
glaucous green, small : tubercles slender, angled at
base : spines 3-6, very shox't, subulate, straight, reddish
when young, later gray, pubescent : fls. whitish, red-
streaked. Mexico. Monog. Cact. fig. 95.

1357. Mammillaria meiacantha (X 3^). Xo. 71.

77. micromeris, Engelm. Cylindrical-clavate, 1-6 in.

high, covered by white spines : tubercles only % line

long: spines on the body very short, many serial, suc-
cessively shorter toward the center, not pungent; in the
flowering area the upper tuft of spines having a clavate
deciduous tip: fls. pinkish white, borne at the summit
in a dense tuft of wool and spines, directly behind the
apex of the tubercle: fr. red, smooth. Texas.

Var. GrSggii, Engelm. Larger in all its parts. This
plant is net a ^Mammillaria, and has been recently named
JSchi)ioeai:tHS }nicromeris, Web.
MammiUarias. in common with other Cacti, nm into many

forms. Some of these forms may be valuable to the horticul-
turist, and yet not sufficiently distinct to warr.ant the giving of
definite botanical names. The following names, not aeeounted
for in the above review, are offered in the catalogues of Ameri-
can dealers: M. Brandt.—M. brunea.—M. cirrhifera longtspina
(see No. 66).

—

21. Doiiati.—J/, filipendula.—M. fuscata leona
(see Nos. 55. 31).—J/. LassomeH='M. Lesaunieri ( D.—M. melo-
nacaniha is an uncertain garden name.— I/". 7nontana.—M.
Nichols(}ni=M. Nickels^ (?J.

—

M. licbsamiana.—M. recurvens.
-M. rigidispina. Katharine Brandegee.

MANDARIN ORANGE. See Citrus nobilis.

MANDEViLLA (Henry John Mandeville, English
minister at Buenos Ayres). Apocyndceie. About 45 spe-
cies of tall climbers from tropical America with large,
funnel-shaped, 5-lobed fls. which are yellow, white or
rarely tinged violet. M. snaceolens has fragrant white
fls. aud is cult, outdoors in S. Calif. Seeds are also pro-
curable in the East. The plant closely resembles Dipla-
denia, which see for culture.
Generic characters: Ivs. opposite; racemes simple,

often 1-seeded, loose, dense or reduced to 2 or 3 fls.;

calyx 5-parted, with several glands inside at the base or
5 scales; corolla tube cylindrical or ovoid; lobes 5,

broad, twisted to the left; stamens fixed at the apex of
the tube, included; disk of 5 lobes or scales: ovary of
2 distinct carpels: stigma thick.

suaveolens, Lindl. Sometimes called Chilean Jasmine
because of its climbing habit aud lai'ge white fragrant
fls. Lvs. cordate, stalked, glabrous above, glaucous be-
neath ; stipules pectinate: racemes with about 9 fls.
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each 2 in. across. Argentine Rep. B.R. 26:7. B.M.3797.
Gn. 29, p. 537. G.C. III. 2:817. P.M. 16:289. R.H.
1845:167.— Characterized by a pale, fleshy pectinate ring
between the base of the calyx and corolla. sff j|

MANDKAGOEA (name used by Hipprocates; i-efer-

ring to its growing near stables in the market places).
^ohnia'.'fce, A genus of 3 species, one of wljich is sup-
posed to be the Mandrake mentioned in Genesis, chap. 30.

In America the name Mandrake is applied to the May-
apple, Podophijllum peltatum. but the Mandrake of his-

1358. Mandrake.
From an old herbal (see Mandragora)

.

tory was a plant with a large spindle-shaped root which
was supposed sometimes to become forked and resemble
the human form. In this condition it was used as an
aphrodisiac. The plant was also called Love-apple, and
many superstitions about it still survive. The old herbals
abound in fanciful pictures of the Mandrake, one of
which is reproduced in Fig. 1358. M.officiuantm is sold

in America and may be cult, in the hardy border for

its folk-lore interest, 31. autumnalis is supposed by
some to be the true Mandrake. Both are natives of the
Mediterranean region. M. caulescens is found in the
Himalayas.
Mandragoras are nearly stemless, perennial herbs

with thick roots and large, stalked, wavy-margined Ivs.,

the later ones being usually narrower and entire, and
rather large fls. varying from whitish through bluish
violet and purplish shades. The fls. are bell-shaped,
about 5-cut, netted-veined and borne in clusters among
the tufted Ivs. Calyx deeply 5-cut; sinus of the corolla
induplicate between the lobes.

ofSicin^rum, Linn. (M.officinAUs, Mill.). Mandrake.
Lvs. ovate, the first obtuse, the rest acuminate : calyx
teeth lanceolate, as long as the oblong berry. Woolson
says it needs a shady place. R.H. 1897, p. 131_ ^_ ]yi_

M&NDBAEE in America means the May'AppIe (Podo-
phyllum) but the Mandrake of history is Mandragora.

MANfiTTIA (Xavier Manetti, of the botanic garden
at Florence, born 1723). Siibidcew. This includes the
common Manettia Vine, M. bicolor, which has scarlet,

tubular fls. an inch or more long, with 5 spreading yel-
low tips. It is a twining plant, and is often trained lo
pillars and trellises both indoors and out, as it blooms
more or less the year round. It can also be trained into
a bushy form. By Index Kewensis J/, i/coior is referred
M. htteo-ritbrtf, although the former is the older name.
William Watson writes of M. bicolor (Gn. 56, p. 6) : "It
has been in cultivation about fifty years, but until re-

cently it was practically lost, and its place and name
taken by a much inferior species, the correct name of
which is M. luteo-rubra. I believe we are indebted to
Mr. Godseff for the recovery of the true plant, he hav-
ing found it in cultivation in the United States a few
years ago." Apparently the chief recorded difference be-
tween these two species is thatthe calyx-lobes otM. bi-

color are lanceolate or narrower, while those of M. lu-
teo-rubra are ovate.
The Manettia Vine is a rather old-fashioned plant, and

generally easy of culture. It is fairly satisfactory as a
cool conservatory vine, but is an easy prey to red spider
and mealy bug. The fls. are short-lived, and not the
best for cutting. Some gardeners would rather have
Cupheas or Jacobinia Peiirliosieusis. Manettias are
prop, by cuttings of young growth inserted in sand with
bottom heat. For summer use the vines should have a
sheltered but sunny position.
Manettia is a genus of about 30 species of twining

herbs and slender subshrubs from tropical and subtropi-
cal America. Glabrous or villous: Ivs. usually long-
acuminate: fls. smallor rather large, axillary, solitary or
in short corymbs or panicles, white, blue or red ; calyx-
lobes 4, rarely 5, short or long, narrow or broad; corolla

tube short or long, terete or angled, straight or curved,
glabrous or pilose within; stamens 4. "Mat.^ca glabra
or Manettia" is advertised in Amer., but no Matsea ap-
pears in botanical treatises.

A. Fls. red, tipped yellow.

B. Calyx-lobes lanceolate, narrow.

bicolor, Paxt. Fig. 1359. Lvs.
lanceolate acute, slightly glaucous

:

calyx of 4 or 8 reflexed lobes. Mts.
near Rio Janiero. P. M. Vol. x. 27.

Gn.56:1229. F.S.2:69. R.B. 21:49.

Gt. 47, p. 21i. — 3Ianettia bicolor is

easy to grow, but it is short-lived
and consequently must be
renewed often. Well-
trained specimens are very
pretty.

EB. Calyx-lobes ovate-
acuminate, leafy.

liteo-rubra, Benth. Pu-
bescent: lvs. ovate or ob-
long, acute, narrowed at
the base, tomentose be-
neath: pedicels solitary :

calyx not toothed in the
sinuses: corolla tomentose
outside, equally tubular,
straight. Brazil. — The
above is a full translation
of the original description.

AA. Fls. red.

cordiiolia, Mart. [M.cor-
data, Hort.). Lvs. ovate,
cordate at base, finely pu-
bescent on both sides: pe-
duncles axillary, 1-fld.

Brazil. B.R. 22:1866. B.M. 3202. -Cult, outdoors in

Fla. and Calif., and makes a fine subject for planting
out in the North. -^^ jyj^

MANFRfiDA. See Agave.

MANGEL-WURZEL. A race of beets with very large
roots, grown for fodder. Often called I^ta vulgaris,
var. macrorhiza.

MANGlFERA (Latin, mango-bearing ; Mango being
the Hindoo name of the fruit). Anacardihce(v. A genus
of 27 species of tropical Asian treea, of which M. Indica,

1359. Manettia bicolor (X}^).
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the Mango, is cult, everywhere in the tropics. The fruit
(Fig. 1300) is large (4-5 in. long) and kidney-shaped,
the skin being smooth, rather soft, pale green, yellow or
half-red, and resinous. Inside is a large seed nearly as
long as the fruit. The shell of the seed is rough and
fibrous ; the kernel is shaped like a bean and is some-
times roasted and eaten like chestnuts. In a poor
Tariety of Mango the pulp is so full of fiber that the
fruit is sucked rather than eaten, and beginnei's say it

tastes like a ball of cotton soaked in turpentine and
molasses. This is particularly true of the common or
turpentine variety, but the improved kinds are not un-
pleasantly fibrous. There are said to be 130 or more
varieties cult, in India, where the Mango is most es-

teemed. All parts of the Mango tree have a sweet, resin-

ous fragrance w'hich suggests turpentine.
In the tropics the Mango is a staple article of food

during the hot months. The ripe fruits are eaten raw,
either plain or sliced with wine, sugar and nutmeg. The
unripe fruits are made into jellies, preserves, tarts and
pickles. Starch and glucose are also made from Man-
goes. A wine is made by adding vinegar to the juice of
Mangoes. Various domestic animals are also fond of
the frtiit. As to quality, the Mango is ranki'il by some
next to the finest pineapples and the mangosteen.
The Mango is extensively cultivated in the West

Indies, and slightly in S. Fla. and S. Calif. A sketch
of its history in Florida is found in Bulletin 1, Div. of
Pomology, U. S. Dept. of Agric, from which the fol-

lowing facts are taken : No fruit stood higher in the
popular esteem in parts of south Floridathan the Mango
at the time when the disastrous freeze of .January, 1^86,
killed to the gi'ound everv or almost every tree north
of Fort Myers. In 1884, 125.000 fruits were shipped from
Jamaica to the United States, and brought $900. In
their eighth year from seed two Florida trees bore
19,000 fruits. Some of these fruits weiglied a pound. In
all cases where the trees were well cared for they pro-
duced from 4,000 to 9,000 Mangoes each when once well
in bearing. Mangoes were shipped to Chicago and
brought 60 cents a dozen. The fruit ripens June-Sept.
The only varieties advertised in America in 1899 were the
Common or Turpentine, Cole, Black. Long. No. 11, Apri-
cot and Apple. The following have been advertised in
the past: Alphonse, Banehore, Devambria. Green Mexi-
can, Melachoton, Pirie, Yam. The Mango can be fruited
under glass in the North. It requires a winter tem-
perature of 60°.

The Mango tree is evergreen, grows 30-40 ft. high
and makes a round, dense top (see Fig. 1361). The fls.

are small and produced in
terminal pyramidal panicles.
A greenhouse specimen in
England is said to have
borne 108 panicles, each con-
taining 2,100 fls., or a total
cf a quarter of a million fls.

I'iie Mango is presumably a
native of the East Indies.
Mangoes in Jamaica,—

The Mango w^as first known
in the New World in Brazil,
whence it was brought to

Barbadoes in the middle of
the eighteenth century. In
1782 a French vessel on its

way to Haiti was captured
by one of Rodney's squadron
and brought as a prize to Ja-
maica; the collection of eco-
nomic plants on board was
deposited in the Botanic
Garden. Many of the plants
were new to the island, and
amongst these was the
Mango. It is said that the
book containing the local

names of the fruits was
thrown overboard. The
plants were numbered, and

Nos. 11 and 32 have become famous varieties in the
West Indies. The colored plate in the Botanical Maga-
zine (4510) is supposed to represent No. 32.

1360. Mangifera Indica.

1361. Mangifera Indica.

In Jamaica it has become thoroughly naturalized and
one of the commonest trees. In wet districts it is liable

to cease fruiting after a few years, probably on account
of its vigorous growth. It is recommended to treat it

as one would other fruit trees in temperate climates in
similar circumstances. Propagation is effected either by
sowing the seed of good varieties or grafting from a
good variety on strong seedlings. The fruit on trees
grown from seed is not true to the parent in every case,
but the percentage is so large that this has been the
usual method employed. The kind of grafting employed
is that known as grafting by approach or inarching.
Any kind of soil suits it. Wji. Fawcett.
Mavgoes ill Florida. — The Mango deserves to be

planted on well-protected land all over south Florida.

The best soil is high, well-drained, sandy land suitable

for oranges, but the Mango thrives also on black-jack,
scrub and spruce-pine lands,where most other trees are
a failure. Any good fertilizer will make the Mango
grow, but for fruit use plenty of ashes or sulfate of
potash beside the usual manure. In case of a hard
freeze cut the trunk back at once to sound, live wood.
The Mango tree is very handsome. The young growths
are wine-colored.

"

g. x. Eeasoxek.

Mangifera is a genus of 27 species according to the
latest monographer, Engler in DC. Mon. Phan. 4:195
(1883). They are all tropical Asian trees, their nearest
ally of horticultural value being the Cashew, which is

fully described under Anacardium. Lvs. alternate,

stalked, leathery, entire : fls. polygamo-direcious;
calyx 4-5-parted : petals 4-5, overlapping, the middle
nerve usually thickened; fertile stamens 1, or 4-5:

style filiform.

Indica, Linn- Mango. Fies. 1360-1. Lvs. thickish, 6-10

in. long, with about 15 pairs of lateral nerves: panicle
longer than the lvs., densely covered with short, yellow-
ish hairs: disk tumid (not minute), 4-5-lobed. wider
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than the ovai-y; petals inserted at the base of the disk,

5, rarely 4, with l-o veins, which are prominent on the
upper side but scarcely so at the apex; fertile stamens
1-2, inserted at the base of the disk. B. M. 4al0.

W. M.

MANGO. Consult 3Ian-
gifera.

MANGOSTEEN. Gar-
cinitt Mamjostana.

MANGROVE (probably an
altered Malayan name) is a
name applied to species of
Rhizophora (Greek, root-

bearing). The Rhizophoras
are perhaps 5 or 6 in num-
ber, and are widely distri-

buted on tropical shores.
The genus gives name to
the family RhizophoraceiE

,

which Benthara & Hooker
1362. The beginning of germi- place in close relation to

nation in the Mangrove, the Conibretacew and Myr-
tacew. The common Man-

grove, is. Mangle, Linn., is one of the commonest
plants on the swampy shores of tropical and subtropi-
cal seas. It is not in cultivation, but its strange meth-
ods of propagation make it one of the most interesting
of plants. The following account is reprinted from
Bailey's "Lessons with Plants:"
The Mangrove grows on the low shores of tropical

lands. It extends as far north as the twenty-ninth par-
allel in Florida, and occurs at the mouth of the Missis-
sippi and on the coastof Texas. It is a spreading bush,
reaching a height of 15 to 25 feet upon the shores, but
becoming a tall tree in various places. It is an important
agent in the extension of land into the sea. The means
by which this result is accomplished are two. The fruit
is small and capsule-like, but does not fall from the tree
at maturity. A fruit is shown natural size in Fig. 13()2.

The seed is germinating, sending its caulicle out through
the apex of the fruit. In Pig. 1363 the germination is

further progressed. In Fig. 1304, germination is nearly
completed. The seed has endosperm. The cotyledons do
not unfold in germination, but a woody tube grows from
them and projects from the fruit to the point a. Inside
this tube is the plumule. The hypocotyl continues to
elongate, becoming thick and heavy at its lower end.
When 6 inches or a foot long, it breaks away from the
joint ft, carrying the liberated plumule with it, and strikes
root-end down in the mud. Roots push out from the
lower end, and the epicotyl rapidly elongates and rears
itself above the water. A piece of a Mangrove branch is

shown natural size in Fig.
1365. An aerial root is push-
ing through the thick bark.
The root makes a strong
curve when it strikes off the
branch, and then grows di-

rectly downward towards the
water. The branch from which
it springs may be only a few
inches above the water, or it

may be 10 feet; but the root
pushes on until it inserts it-

self in the mud, and there
makes a root system of its

own. These long, lithe, de-
scending roots (Fig. 13CI)),

swaying in the wind, are char-
acteristic featuresof the Man-
grove swamp. Usually the
hanging roots are un-
branched, but now and then
the tip breaks up into short

brauchs (Fig. 1367) before it reaches the water. These
long roots remain attached at the upper end, and become
trunks. The Mangrove plantation, therefore, becomes
an interwoven mass, and thus marches on into the tidal

rivers and the ocean, catching the flotsam and jetsam of
the sea; and thereby it builds land and extends the

1363.

The hypocotyl

enlarging.

shores. In the quiet recesses of the Mangrove swamp
aquatic and amphibious life finds refuge. The shell-fish
cling to the trunks and at low tide they are exposed, thus
giving rise to the stories of the early explorers that
oysters grow on trees. All this will recall the accounts
of the banyan tree, and there are wild fig trees (the
banyan is a fig) in Florida and southward which behave
in a similar way. It seems strange that roots should
strike out into the air, but the reader may have observed
the "brace roots'' near the ground on Indian corn; and
many plants, as the ivy and trumpet-creeper, climb by
means of roots.

MANIHOT (native Brazilian name). Eupltorhidcew.
About 80 species of perennial herbs or shrubs, with
milky juice, occurring in tropical America, mostly in
Brazil. Nearly always smooth and blue-green colored:
Ivs. alternate, entire or palmately lobed or divided:
fls. large for the order, racemose or paniculate, terminal
or axillary, monceceous; calyx imbricate in the bud,
campanulate or radiate, often petal-like, 5-lobed; petals
none; stamens few. in 2 whorls in the angles of the
disk: capsules 3-celled, 3-seeded. Not much grown in

greenhouses, except in forms oi M. jMUnata. The eco-
nomic species may do well in the tropical parts of the
United States, wiiere they are being introduced. Ac-
cording to Nicholson, thej' are best grown in peat loam
and sand, and propagated by cuttings of young, rather
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fine shoots, rooted under a bell-glass in sandy peat,with
bottom heat. The fli'St species is grown in Florida, and
all are procurable from southern California. The culti-

Tation of Cassava is now attracting much attention in
Florida.

Glazidvii, Milll. Arg. Ceara Eubbeb Tree. Lts.
long-petioled, peltate, deeply 3-5-palmately parted, or
the upper entire; divisions entire, broad, OTate-Ianceo-
late; fls. paniculate: bracts small. Brazil; extensively
grown in Ceylon and India.— Its juice gives the Ceara
rubber.

utilissima, Fohl. Cassava, or
Manioo Plant. Bitter Cas-
sava. Figs. 1368-G9. Roots
fleshy, cylindrical, sometimes
weighing as much as 30 pounds,
and 3 ft. long, very poisonous:
stems knotty, about 3 ft. high:
Ivs. long-petioled, not peltate,
deeply 3-7-lobed; lobes lanceo-
late, entire: bracts small, entire:
calyx glabrous outside, puberu-
lent within, yellowish, 5-parted:
filaments glabrous ; anthers
short: capsule and ovary dis-
tinctlj' wing-angled. July. Bra-
zil. B.M. 3071. -Cultivated ex-
tensively in the tropics, where
the Cassava made from the
roots is a staple food. Tapioca
is made from the root-starch by
drying it in pellets on heated
plates. The poisonous juice is

pressed out in preparation or
rendered harmless by heating.

palmita, var. Aipi, Mlill.

Arg. (M. Aipi, Pobl). Sweet
Cassava. Closely related to
the last, but the root more red-

1366.

The descending root.

1367. Multiple tips of a
Mangrove root-branch.

dish colored and non-poisonous: anthers elongated:
capsule only angular above, not winged. Brazil. — Used
as the last, but not so extensively.

J. B. S. Norton.

The cultivation of Cassava is of the simplest descrip-
tion in the West Indies. A piece of the stem, 2 or 3

feet long, is planted in somewhat sandy ground and left

to its fate, with occasional hoeing of weeds. In suitable
soils in the driest parts of .Jamaica, it produces enor-
mous crops with little or no attention.

Ceara Rubber has not been cultivated in the West
Indies to any extent, but it is like Cassava in its capa-

bility of growing in dry, sandy soil. It would probably
yield more rubber if grown in districts where irrigation
is possible. ^jj_ Fawcett.

MANITOBA. See Canada.

MANNA. SeeAlhagi.

MANNING, ROBERT (.July IS, 1784, to Oct. 10, 1842),
was one of the most thorough and accurate of American
descriptive pomologists. In 1823 he established his
"Fomological Garden" at Salem, Mass., for the purpose

1368. Flowers and fruit of Manihot utilissima. Enlarged.

of collecting and proving varieties of fruits. At the
time of his death this garden contained more varieties
of fruits than had ever been collected in America. Pears
were his specialty, but he had all the fruits which would
thrive in his climate. These fruits numbered nearly
2,000 varieties, of which about one-half were pears.
These varieties were gathered from all parts of this
country, and also from Europe. The new pears of Van
Mons, the Flemish scientist and propounder of a theory
of plant variation (see "Survival of the Unlike,'' Essay
V), were introduced largely by him. He also received
valuable acquisitions from Robert Thompson, of the
fruit department of the London Horticultural Society,
In 1838, Manning published at Salem his "Book of
Fruits, being a descriptive catalogue of the most valu-
able varieties of the pear, apple, peach, plum and cherry
for New-England culture." It also contained bush-fruits,
grape and hardy trees and shrubs. It was published as
"First Series for 1838." which indicates that its author
intended to issue other parts. All the descriptions
were drawn from the fruits themselves. The book was
well illustrated. In this work he was assisted by John
M. Ives: and Ives made a second edition of the work in

1844 under the title "Book of Fruits," and a third in
1847 as "New-England Book of Fruits." At this day it

is diffictilt to appreciate the work of a man like Blan-
ning. In those days, varieties were all-important. The
scientific management of orchards had not yet arisen.
Varieties were confused. Manning and his compeers
opened the way for correct nomenclature and systematic
pomology, and established the idea of testing varieties.

His decisions on nomenclature were accepted as final.

He was one of the founders of the Massachusetts Horti-
cultural Society. For a reference to the position of
Manning's work in our history, see the article Hortienl-
tnre; also Tilton's Journ. Hort. 7, pp. 157-8. His son, of
the same name, is secretary of the Massachusetts Horti-
cultural Society. j^. jj. B.

MAN-OF-THE-EARTH. Ipoma>a pandurata.

MANURE (from old French manuvrer, to cultivate by
hand; Latin manus, hand, and opera, works). In the
broadest sense. Manure is any substance applied to the
soil for the purpose of increasing productivity. The ex-

crements of animals, mixed or unmixed with straw or
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other aVjsoi-betits, are usually spoken of as barn Manures. nures when spread over the mass from time to time in
CommercialManuresor "fertilizers" are usually concen- small quantities. The quantity and value of Manure
trated forms of nitrogen, potash and phosphoric acid, made by domestic animals is not realized by those who
mixed or unmixed (see FeiiiUsers)

;
green Manures are allow it to be scattered over large, open barnyards or

living plants plowed under to furnish humus and increase allow it to remain for considerable periods under the
productivity; amendments are substances, such as lime, eaves of the barn. Extended experiments at the Cornell
which may increase the growth and healthfulness of Experiment Station showed that the following amounts
plants by improving the physical coU' of excrements were produced
ditoin of the soil and by setting free un- jfffi daily for each 1,000 pounds of live

ivaiUble plant tood In general faim /^/

y

weight of animal:
ing barn Manuies are usuallj applied in ^ e/^ r-rax^a Sheep 34.1 lbs.
the raw oi uniotted state in hoiticul

^***it, £ ^ •^'^'^f^^^^ Calves !.!!!". '.'.'.'."!
OtIs lbs!

tuie lotted or partiallj rotted Horse ^^ ^/p^iff ^ -«y Pigs 83.6 lbs.
'^ ^ri-^ " Cows 74.11bs.

t jVr""^,^' Horses 48.8 lbs.

[J yM'' Fowls 39.81bs.

<2S!>v \i^ ^'^^ ^^^^ i' ^X Animals fed on a highly nitro-

^^S y^N y«&-.^^^»^ ff^ ^ geuous or narrow ration (as 1:4),—
« \^ ^%/^^ '^'V^T-L,,..,^^^^ §. J

^ »^^ as were the pigs in the above in-

'^i , *H \ L^-^
—'% ' " ^\^ vestigations, consume large

/\V/V, ""''I
(_^

-^ ^^W—f I
> quanttities of water and produce

r. \^f "^

'' ' /»
*^

'' /Sj P
' '^ large amount of Manure, the

y<S^>, ^ /'' RBltJ weight of which often exceeds
^^=^ ^^ "^

"
' I / ^ ,

the amount of food consumed;
while those fed on a carbonaceous

_ ^ c,
"^ or wide ration (as 1:9) consume

^j*^!. i~^ V 1
'' comparatively little water and

.y "^^^WlK
'

k produce less weight of manure.
\
y^ '^^ ' J J \^^ icJ\ Some conditions affecting the

1

1

J( fx-^f^?'**''^'^!*.^ Droduetion of Manure and its

IF' \ ]
/^

"^^-^Jj t" \'^ ^^^K^^ value may be stated as follows:

A y t J J ^i ^S; \f^^
^^ If the plant-food value of Manure

^-^ |/yU5 .^""^C ( ^^# ^\& V '^ computed at the price that is
r V ^\ ^^ ) ^^^ ^i^&y.v ^^ paid for the same constituents in

fertilizers, it is found that the

,
.'*" -i^ "^t -'^ —«a»-v value of Manure produced by ani-

cfe*
** ^ ^%,j(ii^ \ ™^Is is equal to SO to 50 per cent

\^ f^^^ ^^^ j^^^J^\^\. \ °^ *^^ cost of their food. Young
W^ '''^y^

'^~~'^
\ ^»»v £ animals produce poorer Manure

»'
s-^P*^ J

^>^ i than mature ones. The excre-
^ ^j^^ I Bl ments of animals which give a

product, as milk or young, are
poorer than those from non-pro-

J > ^^^ \ 1 ^uctive animals. The more abun-
</ f i.'jjS^^ V • dant the ration the less complete

the digestion and the greater the
value of the Manure produced.
Concentrated and nitrogenous
foods result in richer and more

1369. Manihot. valuable excrements than uncon-

The plant whose roots produce tapioca, centrated or carbonaceous foods.

(Seen 981)
Liberal salting and excessively
succulent foods diminish the
value of Manures. The amount

Manure is used for hotbeds, while cow Manure, mixed and kind of beading affect not only the quantity but
with soil, is best for forming a moist, rich, potting the value per ton. Animals kept in cold quarters drink
earth. Dung, the solid voidings of animals, after weath- little water, digest their food closely and produce a Ma-
ering for a time, is also a valuable addition to potting nure relatively small in amount and poor in qualitj'.

earth. Florists often keep a number of dairy cattle that Rich Blanures are relatively more valuable per unit
an abundant supply of bovine Manure, which is so valu- of contained fertility than poor ones. Plants are most
ableinHoriculture,may beathaud. Commercial Manures benefitted when they receive extra nourishment in the
are used in small quantities, either direct or in solution. early stages of their growth. Coarse, low-grade Ma-
Nitrogen stimulates the vegetative system and tends to nures should be weathered or rotted to improve their
produce rapid growth and dark foliage. Phosphoric acid, availability, even though some loss may occur. A unit
a;uongotbereiIects, has that of producing well-developed of plant-food in high-grade fertilizers or well-preserved,
plump seeds and fruits; potash may augment these ef- rotted Blanures is worth more than in low grades. The
fects, as well as increase and intensify the color of the valuable constituents in farm Manures are not soquickly
bloom. available as they are in high-grade fertilizers, but they
Barn Manures are more highly prized than formerly. have an additional value, since they furnish humus.

Waste of their valuable constituents is now largely lighten the soil and increase its power to hold moisture,
avoided either by applying them to the land day by day, while assisting in liberating the mineral constituents of
as they are produceil, or by more rational methods of the soil. The value of Manure as set down below is

caring for them until they are partly rotted or oppor- determined by investigations during the winter months,
tunity is afforded for most suitable application to the and the nitrogen, phosphoric acid and potash are com-
land. Covered yards or pits are now sometimes used puted at 15, 6 and 4:% cents per pound, respectively,
for temporarily storing Manures, where they can have The indirect beneincial effects of Manure are considered
water added if too dry and if likely to "firefang;" or an equal offset for the slightly less availability of their
absorbents, such as straw, dry muck, gypsum and the plant-food constituents as compared with fertilizers:

like, may be used if they are too watery. When bedding Kind of Manure. Yalve per ton.

is abundant, the animals may take their exercise in the Sheep $3 30

covered yard, as they will solidify the Manure by tramp- Calves 2 17

ing it, thereby diminishing loss by too rapid fermenta- P'ss 3 29

tion. Salt and gypsum boith conserve plant-food in ma-
Hors^es

'' '1
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Limited amounts of bedding were used in the tests from
wliich the foregoing figures were made.

Kind of animal. Value per year.

Fowls (1,000 lbs. of) $51 10

Sheep " " 26 09
Calves " " 24 45
Pigs

" " 60 88
Cows " " 29 27

Horses " " 27 74

Usuallj' these animals are kept in the stables but half of
the year, and inevitably some loss will occur, therefore
it will be safe to estimate the recovered value j)er year
at one-third to one-fourth of the above.
Heretofore the waste of the valuable constituents of

Manures in the United States has been very great. Until
recently, large, open barnyards have been the rule. In
the northern and central parts of the United States the
rainfall exceeds 30 inches per annum. Many barnyards
contain from a quarter to half an acre. One inch of

rainfall equals 113 tons of water per acre. If this be mul-
tipUed by thirty, a fairly accurate estimate is secured of

the water which largely passes through or over the Ma.
nure and carries oft its most soluble and hence most
valuable constituents. The loss of value in Manures
exposed at Ithaca, in loose heaps of from two to ten tons,

during six months, was as follows:

1889. Horse manure 425(
1890. Horse manure 62 ^
1890. Cow manure 30 ;

1889. Mixed, compacted 9 5o

Even in horticulture, where a more liberal use of
Manure than in general farming is admissable, too much
reliance is often placed on Manures and too little on
tillage. Manures may furnish plant-food, improve the
physical condition of the soil, conserve and increase
heat and moisture. Ten to twenty times as much food
as the plants can utilize is sometimes applied. Growth
and development are more largely determined by the
amount of moisture than by the amount of plant-food
Five tons of preserved barn Manure contain of nitrogen,
phosphoric acid and potash, tiO, 30 and 45
pounds, respectively. Twenty-five bushels ^,t.

""
of wheat, with straw, contain 45 lbs. of niti'o- ^;
gen, 18 lbs. of phosphoric acid, and 27 lbs. "v
of potash. Most soils contain large amounts

"^

of unavailable or diificultly available plant-
food. Manures should be used largely to feed ^
plants between the time the nutrients in the ^^
seed have been exhausted and that when the
plants have secured a firm hold on the soil

by manifold rootlets. Except where other- >

wise most suitable and convenient, barn Ma- k^ ^ J.

nures should be spread thinly in the autumn
or early winter on the surface where plants
are growing, thus imitating nature s methods of main-
taining and increasing productivity, j^ p, Roberts.

MAPANIA (aboriginal name). Cyperhcece. Perhaps
C or 8 described species in tropical countries, compris-
ing strong perennial herbs, with broad and strong Ivs.

arising from the crown, and large fl. -clusters on mostly
leatiess scapes: the small, perfect fls. contain usually 6
hypogynous scales, usually 3 stamens, and 3 filiform
stigmas; nutlet sessile, 3 angled. The only species in
the Amer. trade is M. pandansefolia, Sander. Its nativity
is not given, and it is possible that it does not belong to
this genus (seeGt.46, p. 522). The plant is represented
as pandanus-like, 3-4 ft. high, with long, narrow, grace-
ful, stiffish Ivs. G.C. III. 21:,349. Gt. 40, p. 523. In
European garden literature, M, Iticida, N. E. Brown,
and M. humilis,Vill. (from Malaya), are also described.
Index Kewensis regards these species asone, J1/. hnmiJis
being the older name. It is an erect-growing plant with
oblong strong-ribbed Ivs., which are produced into long
petioles and taper into long tail-like points. I.H. 32:557.
It is also known as Panda nophyUum Wendlandi, Hort.

L. H. B.

MAPLE. See Acer. Flowering M.=4&Kii7o)i.

MAEANTA (B.Maranta.Venetian botanist, died 1754).
Scilaminacea'. About 10 or 12 tropical American herbs,
very closely allied to Calathea, but distinguished amongst

other things by having 2 ot the 3 locules in the fruit
empty. Most of the plants cultivated as Marantas are
Calatheas; and the true Marantas are treated the
same as those plants. These plants are often named be-
fore the flowers are known, and some of the following
plants may belong to the genus Calathea.

A. Leaves green, pubescent beneath.

arundinacea, Linn Figs. 1370-71. Branched, 2-5 ft.

high, tuberous: Ivs. ovate-oblong and pointed: fls.

white in an open cluster, the upper lip roundish. Trop.
Amer. B. M. 2307. — One of the sources of arrow-root
(see Arroif-roiit), the plant being often called Bermuda
Arrow-Root. The starch is obtained from the roots. It

thrives along the Gulf coast, although little cultivated.

There is a form with leaves variegated green and yellow.

AA. Leaves green, marked tcitJi strong, parallel light-

colored ba7-s extending from midrib towards mar-
gin or with a whitish central stripe.

splendida, Lem. Glabrous: Ivs. 2 ft. or less long,

large, oblong-lanceolate, with base subcordate or some-
what cuneate, short-acuminate at apex, above shining
dark green and marked with pale green transverse bars,

beneath violet-red. Brazil. I.H. 13:407-8. — By some re-

garded as Calathea (C. splendida, Kegel). Resembles
Calathea Veitchiana. but more robust.

1370. Maranta arundinacea (X %).

AAA. Leaves blotcJied or banded with dark colors (some-
times contrasted with silvery colors).

undulata, Lind. & Andre (properly Calathea uvduUtfa,
Reyel). Six to 8 in. high, compact: Ivs. ovate-ohlong,
the blade about 4 in. long, subcordate and unequal at
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1371.

Maranta arundinacca.

(XH.)

base, very short-pointed, the surface undulate, beneath
purplish, above deep shining green, with a whitish
feathery stripe through the center. Peru. I. H. 19:98.

leuconeiira, E. Morr. (M. Kerchoverlna,'^. Morr. M.
Kerchbvei, Hort. Calatliea KercJiove(t)ia, Kovt. j . Dwarf,
6-8 in. : Ivs. cordate-oblong, usually obtuse or very
short-acuminate, grayish green with oblong purple
spots on either side of the midrib. Brazil. I.H. 2G:353.

Massange&na, E.Morr.
{Cnlathea Mussange-
diia, Hort.). Larger in
all its parts than the last:

Ivs. elliptic-ovate to ob-
ovate, rounded or trun-
cate at base, the apes
abruptly short-pointed,
light purplish beneath,
the upper part marked
with three colors, — olive
green towards the mar-
gin, broad central band
of silvery gray, blotches
of purple or maroon be
tween the two. Brazil.
F. S. 22:2304-5 (as M.
Jeuconeuru, var. Mas-
sangeana). J.H.III. 30:
499 (as var. florentina).

bicolor, Ker-Gawl. A
foot high: Ivs. roundish
ovate, rounded or sub-
cordate at the base, more
or less wavy on the mar-
gin, abruptly short-
pointed, light purple be-

low, pale glacuous green above, with a relatively light-
colored central baud aud very dark green or brown-
green blotches midway between the rib and the mar-
gins. Brazil. B.R. 10:786. L. B.C. 10:921.

The following names are found in American trade-lists; If.
BaraquirU = Qi\lsX\i^i\, Baraquini ? — il/. Govenidna.— M. ico-
nifera, Hort. {a form of Calathea Makoyana?), has Ivs. about
6 ill. long, obliquely oval, yellowish green, with oblong, deep
green spots or bars. Brazil.— M. Lifhcrsi. Foliage reticulated
with yellow.—Jf. tnusdica, Hort. Lvs. 6-8 in. long, obliquely
cordate, shining green, marked with many transverse veins,
Brazil,—J/, Povtedna. See Stromanthe.—J/. Sagoridna, Hort.
Dwarf: lvs. oblong, pale green, with oblone-oblique, deep green
bars on each side of the midrib. S. America,— Jlf, sanguinea.
See Stromanthe.
See Calatliea for the following names; albo-lineata, argyrea,

Bachewiana, Chimboracensis. cxiiiiia, fasciata, Fascinator,
ilhtstris, Zngeriana, LcgrelUana, Liefziiy Lindeni, Makoyana,
medio-picta, micans, iiitens, ornata, princeps, pulchella, regalis,
roseo-lmeata, rosea-picta, smaragdina, tubispatha, Yanden-
hecl-ei, Yeitchiana, virginalis, Wagneri, Warscevnczii, Wioti,
zebrina. L H B

MAEATTIA (name from J, P. Maratti, an Italian
botanist of the seventeenth century). IlaratfiAcem. A
genus of large, coarse-leaved fern-like plants with the
sporangia borne in large, boat-shaped conceptacles on
the under surface of the leaf. The species are strong-
growing and -ornamental, some of them reaching con-
sideiable size.

Sraxinea, Smith {M. e'legans, Endl.). Lvs. bipinnate,
6-1 ."i ft. long, on stalks often 1 in. or more thick; pinnules
4-6 in. loua:, ^-13^ in. wide, of a leathery texture and
naked surfaces : receptacles submarginal. West Africa
to Malaysia and New Zealand. l^ jj. Underwood.

MAECGEAVIA is a genus of Ternstromiacese, but
M. pa ni doj.a = 2Io>isfera acuminata.

MAECHANTIA (Nicholas Jlarchant, French botanist)

.

MarcJnnifidcea'. A common liverwort, spreading its

leaf-like forkingthallus on moist earth. M. polymdrpha,
Linn., has been offered by dealers in native plants, the
sods of it being sold for colonizing in rock gardens. It

often grows on damp sills and walls in greenhouses.
The flat thallus is often 4-5 in. long and 1 in. or more
wide, from which rise peduncles 1 in. hish, bearing the
antheridial disk or shield and the star-like carpoceph-
alum on similar stalks 1-3 in. high.

MAEGUEBITE or PAEIS DAISY is Chrysanthemum
frittcsci-HS. Blue Marguerite is Felicia amellodes.
Eeine M., of the French, is China Aster.

MAEGYEICAEPUS (Greek, peaWi/ fruit; referring to
the white berries). liosdcew. Five species of Soutli
American subshrubs, of which M. setosns is a heath-
like plant cult, in rockeries for its numerous small
white berries, which are seen to best advantage against
dark background. The nearest genus of garden value
is Aca^na, which has lis. in heads, while those of Mar-
gyricarpus are solitary and axillary. Branching shrubs
with inconspicuous fls. which are sessile and have no
petals. Lvs. alternate, crowded, overlapping : calyx
tube persistent: lobes 4-5: ovules solitary, hanging from
the top of the cell.

setdsus, Ruiz & Pav, Low-growing. Peru, Chile.—
Int. by Pranceschi. Hardy in England. Sometimes
called Pearl Fruit.

MAEtCA (meaning doubtful ; the author of the genus
did not explain). Iriddcew. Eleven species of tropical
American plants allied to Iris, but with shorter-lived
flowers and convolute inner segments. Three species
are procurable from Dutch dealers. The fls. are 2-4 in.

across, the outer segments large, white or blue, the
inner ones smaller, with complicated and beautiful color-

ing. They are planted in the fall, and are hardy with
winter covering. The genus is nearest to Cypella, but
the style crests are petal-like, while in Cypella they are
spur-like or flattened. Rootstock a short rhizome; lvs.

sword-shaped, 2-ranked: fls. blue, yellow or white.
Baker, Irideae, 1892.

A. Outer segments pure white.

gracilis, Herb. Lvs. 1-lK ft. long, J^-1 in. broad:
fls. 2 in. across. B.M. 3713.

AA. Outer segments white, marked at the base with
brown and yellow.

Northiana, Ker. Lvs. lK-2 in. broad: fls. 3-4 in.

across. B.M. 654. I.H. 42:40 (var. s^'^^"''^''*')'

AAA. Outer segments blue.

caeriilea, Ker. Lvs. 1-lK in. broad: fls. 3^ in. across.
B.M. 5612 (as Ci/jjella cmrulea). B.R. 9:713. Gn. 25, p.
313. E.W. 1:40.

M. Californica. See Sisyrincliium,

MARIGOLD. The oldest kind is the Pot Marigold, the
dried fls. of which are used to season soups. It is also

cult, for ornament. See Calandiila officinalis. The
French Marigold is Tagetes patula ; the African, T.
erecta. The African Marigolds are mostly pure lemon-
or orange-colored; the French ones have these colors
and brown also, and are often striped. For Cape
Marigold, see Dimorphothecn. For Fig Marigold,
see Mesembryanthemum. Marsh Marigold is Caltha
palustris.

MAEINE IVY. Cissus incisa.

MAEIPOSA LILY. See Calochortus.

MAEIPOSA TULIP. Calochortus.

MAEJORAM, SWEET. Origanum.

MAEKEEY, MEECUEY, See Chenopodium.

MAEEOW, VEGETABLE. See Pumpkin.

MAEEtrBIUM (old Latin name of obscure meaning).
Labidtw. A geuus of about 40 Old World species, in-

cluding the common Horehound, a hardy, perennial,
bitter-aromatic herb, growing 1-3 ft. high, with whitish,
hairy, crenate lvs., and axillary whorls of small whitish
fls. It is a native of Europe, Asia and northern Africa,
now found as an escape from gardens in waste places

of nearly every country of the world. Horehound is
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used iu large quantities for confections and medicines
for coughs and cokls.
Marrubium comprises similar perennials branched

from the base, ^vith wriniiled and crenate or cut Ivs.,

and manj'-fld. axillary whorls of small white or purplish
fis. : calyx tabular, 5-10-uerved and with 5 or 10 awl-
shapcd teeth.

vulgare, Linn. Common Horehodnd. Height 1-3 ft.

:

stems ascendiug: Ivs. ovate, stalked: calyx with 10 re-

curved teeth, the alternate ones shorter: fls. white.
Summer. B.B. 3:84.

Horehound (or Hoarbound) in America has become a

common weed in New England, Indiana and upon the
Pacific coast, especially south of San Francisco. From
the last region is obtained Horehound honey, a product
considered useful in the treatment of coughs and colds.

The leaves and tops have a bitter, penetrating taste and
a strong, not unpleasant odor, which is somewhat dis-

sipated by drying. In addition to its well-known uses
in pulmonary troubles, it is credited with tonic, laxative

and, in domestic medicine, deobstruent properties. The
plant prefers a dry, warm, ratherrich, light soil. It may
be readily propagated by division of the clumps or by
seed sown in the spring where the plants are to remain.
The drills should be 2 feet apart and the plants 1

foot asunder. With clean cultivation and moderate an-

nual manuring two abundant cuttings should be ob-

tained each year. Since the market is fully supplied by
the wild plants and since, when once established, it will

grow almost spontaneously, the cultivation of Hore-
hound is not recommended except to supply private
needs. jj. G. Kains and M. B. Coulston.

MAKSDfiNIA (William Marsden, 17.5-4-1836, wrote a
history of Sumatra). Asclepiadc>ce(e. About 50 species
of tropical and subtropical shrubs, mostly twiners, of
which about half a dozen species are cult, in Europe
under glass. J/. Roijlel. a fiber and dye plant from the
East Indies, was introduced by Reasoner in 1889, but is

now lost. The genus is allied to Stephanotis, which has
large white fls., while those of Marsdenia are usually
purplish, lurid, greenish or pallid. Lvs. opposite:
cymes umbel-shaped, simple or branched, terminal or
axillary: calyx 5-parted : corolla bell-, urn- or salver-

shaped; lobes narrow or broad, overlapping to the right:

crown of 5 scales: seeds comose.

E6ylei, Wight. Lvs. 3-6 in. long, 2-4 in. wide, ovate
cordate, acuminate, pubescent or tomentose beneath;
petioles lH-2 in. long: cymes 1-1% in. across: (is. 3-4

lines in diam.; corolla somewhat bell-shaped; lobes
large, fleshy; stigma not extended beyond the anthers:
seeds H in. long. L, H. B.

MARSHALLIA (Humphrey Marshall, wrote Arbus-
tum Americauum, 178.5. the first American work on our
trees and shrubs; also founded one of the first Ameri-
can botanic gardens). Compdsitce. About 9 species of
perennial North American herbs, of which only one
species, jV. ciespitosa, seems to have been offered.
Marshallias are tufted plants, growing about a foot
high, with entire lvs. and scapes bearing solitary ray-
less heads about 1}4 in. across. Somewhat like the
common Scabious. These are rose-purple or white,
with blue anthers, and appear in spi-ing or summer.
For fuller description, see our manuals.

csespitdsa, Nutt, Tufted, glabrous: lvs. spatulate-
linear; upper ones linear; bracts of the involucre
linear: disk-fls. pale rose or white: seeds inversely
pyramidal, villous on the angles. Limestone soil. Ark.
to Tex. B.M.3704. B.B. 3:443.

MARSH MALLOW. Altluea officinalis.

MAESlLEA (Giovanni Marsigli, Italian botanist of
last part of the eighteenth century, or Aloys Perd., Graf
Ton Marsigli, 16.58-1730). Marsilehcem. Aquatic flower-
less plants ( about 40 species ) ,with lvs. like 4-leaved clover
or oxalis, one species of which, JI. qiindrifolia, hirm., is

sold and is also run wild in the eastern states. It is a
creeping plant, rooting in the mud on the margins of
ponds and making an attractive cover. The petioles
grow 3-5 in. tall, or taller in the water, and Vjear at the

apes 4 bright green obcuneate or triangular leaflets.

The sporocarps or fruits are nearly sessile at the base
of the petioles. Prop, easily by pieces of the runners,
and is likely to become a weed. The young leaflets

close at night. Europe and Asia. Mn. 6, p. 107.

MAETINfiZIA (Rev. Dr. Baltasar Jacobo Martinez
Companon, archbishop of Santa F6,who sent many early
collections of plants from Peru). PaJm^cem, Orna-
mental palms, with spiny ringed trunks: lvs. pinnate,
the segments broad,wedge-shaped, alternate or grouped,
the apex truncate and ragged: petioles and rachis
spiny, as are also the spadices and spathes of the in-

florescence: fls. rather small: fr. globose, 1-celled,

orange, scarlet or rose-pink. Species 7. Trop. Amer.
Jared G. Smith.

Martinezias are beautiful palms, and make fairly
good house plants. They must have a stove tempera-
ture. They do not require a great amount of soil. Light
sandy loam, with plenty of sharp sand, is best. They
need abundant moisture. They sometimes flower in
cultivation, but the 4 kinds given below are distinct by
their foliage and spines. Like all armed palms, they
are slow to germinate, but after the first or second
year they grow fairly fast. The commonest and best
kind ii M. c«ryo^t^/'o/;rt, which has fewer spines than the
other species and, unlike many other palms, shows its

true lvs. at a very early stage. It resembles the fish-

tail palms (Caryota), but the lvs. are a lighter green and
generally larger. M. erosa makes a better specimen at
0-6 ft. than when small. It is much more jagged at the
tips of the Ivs. Being very spiny all over, it is less de-
sirable, jl/. Jjiiuh'iiiinia is more like the first. The
spines are longer but not very numerotis. M. Grana-
tevsis is of coarser habit and slower growth, and desir-

able only for large collections. jj j^^ Sieerecht.

A. l/vs. divided into segments.

B. Segments in groups.

c. Apex of segments S-lolied.

caryotseidlia, HBK. Stems at length 30 to 50 ft. high

:

lvs. few, 3-6 ft. long, light green; Ifts. in groups, 6-12
in. long, 4-6 in. wide at the apex: stem, petioles, rachis
and nerves below, densely clothed with long black
spines. Colombia. G;C. 1872:181. B.M. 6854. F.R.2:49.

cc. Apex of segments witJi a point projecting from the

ripper margin.

Lindeni&na, H. Wendl. Stems 9-15 ft. high; pinna»
in opposite groups of 4 to 6, the groups widely sepa-
rated, long-wedge-shaped, 10-14 in. long, 8-10 times as
long as broad, with a short, projecting point at the up-
per margin^ the nerves ciliate-spiny toward the end:
petiole densely covered with grayish brown hairs, with
many rather large black spines 1-2/^ in. long: rachis is

also spin}' above and below: midnerve of each segment
a trifle shorter than the lower margin and spiny be-
neath, like the rachis and lateral nerves; lvs. dark
green above, lighter beneath; terminal segment broad-
est: fr. rose-red. Mountains of Colombia, at an altitude
of 6,000 ft.

BB. Segments in 2-4 pairs.

erdsa. Linden. Lvs. with 2-3 pairs of narrow Ifts. at
base and a pair of broader ones at the apex, all oblique
at the apex, bearing long, brown, needle-shaped spines
on the veins and midrib; rachis cylindrical or obtusely
angled, mealy, clothed with spines like those on the lvs.

West Indies. G.C. 1872:1297.

AA. Lvs. bifid at the apex.

GranatSnsis, Hort. (M. Granadensis, Hort.). Lvs.
roundish oblong or roundish ovate, entire at the base,
bifid at the apex, evenly toothed along the edges; pet-
ioles and rachis with dark brown, needle-shaped, spread-
ing or reflexed spines, 3-2-1 in. long. Colombia.

Jared G. Smith.

MARTfNIA (.John Martyn, 1699-1768, professor of
botany at Cambridge, botanical author and editor of
the largest edition of Miller's "Gardeners' Diction-
ary"). Pedalidcete About 10 species of coarse annuals
from the warmer parts of America, a few of which are
cult, for pickles or for ornament. Thev have large
showy fls. much like those of Catalpa in form, the 2



986 MARTYNIA MARYLAND

upper lobes being smaller than the 3 lower. The fls.

are 2 in. or more across, chiefly lilac, purple or yellow

but spotted and marked about the throat with other

colors. They are heavily scented and interesting, but,

like all other parts of the plant, they are clammy. The
plants grow IX ft. or more high, and should be started

in a hotbed in early spring in the North and transplanted
to the open. In the middle and southern states seed
may be sown in the open 3 ft. apart each way where the

plants are to remain. The capsules are taken when
small and tender and pickled like cucumbers. They
have a very distinct appearance by reason of the long-

curved horn which splits from the top as the capsule

hardens.
The small family to which Martynia belongs is allied

to the Bignonia family, and the fls. are much alike, but
the habit and fruit are different. Martynias are either

annuals or perennials, with large tuber-shaped roots,

prostrate or suberect and clammy: Ivs. opposite or al-

ternate, long-stalked, cordate, coarsely -wavy-margined
or toothed, or palmately lobed; fls. 5-8 in a short, ter-

minal raceme: capsules with 2 short or long horns.

The first three species described below belong to the

subgenus Proboscidea, which has 4 perfect stamens and
long-horned capsules. They vary considerably in the

foliage, roundish or wider than long,

3-lobed, sharply 3-cut or entire except
the notch, which is always found at

the base, mai-gin toothed, angled or

wavy.

1372.

•4- .^Jt^'

Martynia proboscidea (X %).

A. Fls. lilac or (lull white.

proboscidea, Glox. {M. Louisi&na, Mill.). Unicokn
Plant. Proboscis Flower. Fig. 1372. Lvs. roundish,
often oblique, entirely obscurely wavy-lobed, 4-12 in.

wide: fls. also vary to light yellow. Banks of Missis-

sippi; nat. near old gardens. B.M. 1056. V. 3:151.—
The picture (Fig. 1372) shows fruits one-third the

size at full maturity. The right-hand specimen shows
the woody part, after all the soft parts have been
macerated.

AA. Fls. purple.

fr&grans, Lindl. 131. form<)sa,Vilm.). Less stout than
31. proboscidea: lvs. roundish to oblong-cordate, some-
what lobed and wavy-toothed, 3-5 in. broad. Mes. B.M.
4292. B.R. 27:6. R.H. 1843:248.

AAA. Fls. yellow.

lutea, Lindl. Lvs. cordate-orbiculate, subdentate,
glandular-pubescent. Brazil. B.R. 11:934.

AAAA. Fls. white.

Cranioliria, GIox. Properly Craniolciria annua. Linn.,

a genus distinguished by having a very long and slender

corolla tube, while in Martynia the corolla tube is swelled

out at a very short distance from the base. Lvs. pal-

mately lobed ; margins dentate : corolla tube about 6 in.

long. Colombia. — Some of the plants sold under this

name are 3[. prohosriilea : others are M. fragraiis.

W. M.

MAKVEL OF PEETT. Mivahilis Jalapa.

MASY, BLUE-EYED. Tmdescantia Virginica.

MARYLAND, HORTICULTURE IN. Fig. 1373. All of

this state lying south of Baltimore possesses notable
horticultural possibilities. The lands are quite variable

in composition, and are very sensitive and responsive to

judicious and rational treatment. In the production of

early fruits and vegetables, the natural adaptability of

soil, the mild and equable temperature resulting from
the influence of the expansive waters of the Chesapeake
bay, which cuts the state in two, as well as from
geographical location and convenient access to all the
principal eastern city markets, are the conditions which
combine in a presentation of rare inducements that are

not fully appreciated by the rural citizenship of the
locality. Fully three-fifths of the farms in Maryland,
by circumstances as above briefly indicated, are specially

adapted to horticultural pursuits. The eight counties
forming a tier, extending from east to west along the
northern boundary of the state, do not enjoy so wide a
range in horticultural favor as the central and southern
counties. The wonderful development of the fruit and
vegetable packing or canning industry in the state is to

a very noticeable degree encouraging, and accomplishing
a diversification for the promotion and betterment of
horticulture. In the city of Baltimore the "packing"
business has assumed huge proportions, but independent
of this, the business has in the aggregate, throughout
the several counties, reached a large volume, which is

annually increasing. Caroline county, centrally located

on the Eastern Shore, annually operates more than a
score of such houses. Strawberries, blackberries,

peaches, pears, peas, tomatoes and sweet corn consti-

tute the principal articles canned. No fancy prices for

either fruits or vegetables are obtained in the local

markets thus created, but a great good to horticulture

growing out of these operations is that they are induc-

ing many hard-worked and poorly paid tillers of the

soil to climb out of the old ruts, giving them a practical

education or training that enables them to grow and pre-

pare products for the city markets in keep-
ing with modern demands. Thousands of

','- acres in this state are now devoted to peas,

tomatoes and sweet corn for the packing
houses. Summarized, this means more ma-

, nure— better methods— better land.

For many years the peach maintained
undisputed supremacy in the fruit interests

of Maryland. Enthusiasm extended the

acreage beyond the capacity for proper care

and culture, thus inviting the encroachment
of disease and insect enemies to an extent that has
served to circumscribe the misdirected ambition for

large orchards, and has robbed peach-growing of much
of its fascination. In the aggregate, the orchard acreage
is still immense; but old orchards are going out to a much
greater extent than new ones are being planted. In the

northern tier of counties, interest in apple-gi-owing is

increasing. Cherries, too, in many locations in this part

of the state are successfully grown. Pears are more
generally grown and satisfactory throughout the state

than cherries. Kent and Queen Anne counties, of the
Eastern Shore, excel in the production of pears, both in

quantity and quality. Plums of the native and Japanese
species receive considerable attention, and in many in-

stances prove more remunerative than other fruits.

Small fruits of all kinds are grown in great abundance.
The large fruit interests of the state create and main-
tain a large local demand for nursery stock, which is

shared by the forty nurseries in various parts of the

commonwealth. Several of these establishments make
the propagation of peach trees a specialty, growing them
by the hundreds of thousands, and disposing of them in

a wholesale way to their fellow-nurserymen in localities

less favored for propagating these trees. In a few of

the Western Shore counties tobacco still figures to some
extent in soil products; on the Eastern Shore tobacco

has been superseded largely by sweet potatoes, to the

decided benefit of both land and landlord.

The division of the state by the Chesapeake bay
keeps the Eastern Shore out of touch in more waysthan
one with the rest of the st.ate. The experiment station

is located on the Western Shore, where the horticultural
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interests are on lines more or less distinct from those
on the Eastern Shore. Greater harmony obtains between
the conditions of the Eastern Shore and of Delaware

;

hence it naturally follows that horticultural relations

between the Eastern Shore of Maryland and the state of

Delaware are closer and more intimate in many respects
than those between the two
"shores" of Maryland, and
doubtless will remain so

unless counteracted by the
establishment of an active

and well-equipped sub-sta-
tion on the Eastern Shore.
The entire peninsula, com-
prising Delaware's three,
Maryland's nine and Vir-
ginia's two counties, should
properly constitute one
state, as nature seems to

hare intended. If these
fourteen peninsula counties
were banded together by the
ties of statehood, and thus
governed solely by their
own citizens, it could not do
otherwise than promote and
accelerate the progress in
horticultural advancement,
and make it by concentrated
art and practice what it is

by nature, America's Eden.
It is capable of supporting
a population ten times as
large as at present inhabits it, with an overflow suffi-

cient to feed five times as many more in the large

near-by cities with choice fruits and vegetables, easily

grown in endless varietj'.

Maryland's metropolis, with its rapidly improving
facilities for distributing to other cities and towns,
affords much encouragement and gives impetus to all

horticultural operations. Baltimore market is the main
dependence of the Western Shore and western Mary-
land fruit-growers and truckers; while a large share of

the horticultural products of the Eastern Shore, owing
to convenient accessibility, are consigned to New York,
Philadelphia and Wilmington. The General Assembly
or Legislature of Maryland has never, until quite re-

cently, done anything to promote or protect, by appro-

priation or otherwise, the great horticultural interests of

the state, while it has expended hundreds of thousands
of dollars to exploit and protect the oyster and fish in-

dustries. The value of the small-fruit crop reaches into

millions of dollars annually. Add to this the peaches,

pears, apples, plums, cherries, etc.— then couple to all

the vast volume of vegetable production throughout the
state— grasp all this, and crowd it into the two words—
horticultural interests, and here are the data in the form
of unmanufactured material, and the nearest approach
to synthetical statistics that is available. That horti-

culture takes rank with the greatest industries of the

state is obvious to any unclouded comprehension. The
soil of fifteen of the twenty-three counties comprising
the commonwealth, reveals unmistakable evidence that

nature, in loving pride, planned a brilliant horticultural

destiny for them, holding out conspicuously, among
numerous other incentives, a climate promotive of
health, pleasure and prosperity. Violent extremes of

heat and cold, so troublesome, annoying, and even
disastrous in many other sections, are rarely if ever
experienced here. Industrial evolution is steadily giving
trend toward higher development of horticulture in the
state. J. w. Eere.

MASDEVALLIA (Joseph Masdevall, a Spanish phy-
sician and botanist). Orc7tid(ice<:e, tribe JUpid^ndrete.
Masdevallias are inhabitants of the American tropics.
There are more than 150 species, and various hybrids
and garden forms. They are not showy orchids, but are
odd and often grotesque. The petals are small and usu-
ally hidden in the calyx-tube, but the 3 calyx-lobes are
greatly developed and give character to the flower. Often
these lobes end in slender tails several inches long. Lip
of the corolla short, articulate with the base of the

winged or wingless column, in some species sensitive.
Pollinia 2, without caulicles. The Masdevallias have no
pseudobulbs; the leaves are variable in size, oblong to
linear, thick, sheathing at the base; the peduncles bear
from 1-5 or more flowers. The species of the M. coccinea
group are relatively simple in form, but are usually prized

1373. Maryland. The strong line sets off the horticultural regions to the south.

for their brilliant coloring. Those of the M. Chitnara
group are remarkable for their fantastic shapes. Of late
years many new kinds have been introduced, and the
genus is somewhat confused as to the specific limits of
the various forms. Masdevallias are polymorphous, and
herbarium specimens do not show specific characters
well. See " The Genus Masdevallia," by Florence H. Wool-
ward (1896). L. H. B.
Masdevallias are found growing at high elevations,

ranging from 6,000 to 12,000 feet above sea level, in
northwestern South America and Central America, with
a few sparingly distributed elsewhere over tropical
America. These regions are generally subjected to two
rainy seasons annually, often with very short intermis-
sions. The atmosphere, though somewhat rarified, is

very humid, the temperature in the shade seldom rising
above 65° P., and often dropping to 40" in some dis-
tricts. Heavy fogs are frequent, especially in the fore-
part of the day, and during the greater portion of the
year the under-vegetatiou is in a saturated condition

;

the high winds prevalent in these districts, however,
counteract to a great extent any evil influence which
might otherwise arise from it.

'The heat of our summer makes it quite impossible to

imitate wholly the above conditions, but with a proper
house, such as is afforded Odontoglossums of the cris-

pum section, very satisfactory results may be obtained
and the many species will be found of comparatively
easy culture. A low, well-ventilated, half-span house of
northern exposure, with an upright stone or brick wall
on the south side, is best adapted to them. The house
should be provided with canvas roll-shading, supported
on a framework elevated 15 or 18 inches above the
glass in order that the cool air may pass freely beneath
it. This will help to guard against solar heat during
summer. Houses built partly below ground are not to
be recommended, as the atmosphere soon becomes
stagnant and inactive, causing the leaves to fall pre-
maturely. Where it is convenient, solid beds are pref-
erable; benches, however, will answer the purpose very
well, and when used should be covered about 2 inches
deep with sifted ashes, sand or gravel; the benches and
floors should be hosed down once or twice daily to af-

ford all the cool moisture possible.
In winter the temperature should range between 50°

and 55° F. at night and about 60° during the day or 5°

more on mild days, with weak solar heat and ventilation.

Artificial heat must be dispensed with as early in spring
as possible, and during summer the temperature kept
as low as the weather will permit, ventilating freely,
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especially at night, ivhen a light syringing overhead will

also pi-ove beneficial. Midday syringing in hot weather
is often injurious and should be done with caution if at

all. More benefit will result from hosing down the

shelves and paths at intervals of three or four hours, as

it will help to reduce the temperature.
Masdevallias need a great deal of water at the roots at

all seasons, and the soil should never be allowed to dry
out, as they have no fleshy pseudobulbs to protect them
against extreme changes. Light syringing overhead
during winter and spring in fine weather will assist in

cheeking thrip and red spider, and a weak solution of

tobacco may be added with good effect.

The best season for repotting and basketing the plants

is during November and December, and the best gen-

eral compost is a mixture of clean peat fiber and sphag-
num moss chopped rather fine and well mixed, some
sections requiring in addition a portion of chopped sod.

About one-third of the space should be devoted to clean

drainage consisting of either broken charcoal or pot-

sherds.
31. (loriacea, eleplmnficeps , Peristeria, Meiclienbachi-

ana, and kindred species, grow best in small pots, and
should have one-third chopped sod added to their potting

compost, if. mucrura, Schlimii, Tovarensis, amahilis,

coecinea, Veitchiana, triangularis, polysticta, miiscosa,

and the numerous other allied species, grow equally well

in either pots or baskets, but should the latter be used
it would be well to add a small portion of chopped sod to

the compost to make it more firm and less porous; the

sod has a cooling effect on the roots. M. beJla. Carderi,

Chestertoni, Chinuera, Houtteana and their allies nearly
all have pendulous flower-scapes, and should be sus-

pended from the roof in baskets in a compost of equal
parts chopped peat-fiber and live sphagnum, with a little

leaf-mold added. The flower-scapes often penetrate

through the compost; forthisreason little or no drainage
should be used, as it may retard their progress.

To increase the stock the plants must be divided dur-

ing the early winter; this will give them a chance to

reestablish themselves before the following summer.
They must not be broken up into too small pieces, as it

has a tendency to weaken them. Cult, by R. M. Grey.

Review of the Sections.

Section I. Scape 1-fld.: calyx-tube rather nar-

row, tubular or somewhat funnel-shaped: label-

lum plane Species 1-7

Section II. Scape 1-fld.: calyx-tube broad, gib-

bous or basin-like: labellum plaue Species 8-24

Section III. Scape several-fld. : labellum plane

and narrow Species 25-37

Section IV. Scape mostly 1-fld., pendent or sub-

erect: labellum saccate, or at least much broad-
ened : tails very long Species 38-44

Section V. Scapes 1-fld. This section differs

from all the others by the subterete Ivs., and in

having the tails inserted below the apex of each
lateral sepal Species 45

INDEX.

abbreviata, 26. grandiflora, 1, 2,

7

platyglossa. 8.

amabilis, 4. Gravesiie. 7. polysticta, 27, 28.

atrosanguinea, 7. Harryana. 7. psittacina, 39.

Armeuiaca, 7. hieroglyphica, 22. raeemosa, 33.

Backliousiana, 38. Houtteana, 39. radiosa, 44.

BarliBaua, 6. ignea. 2. Reiclienbachiana.
bella, 43. inflata, 13. 35.

Boddcerti, 2. infracta, 37. RmzUl, 38.

caloptera, 29. ionoeharis, 15. rosea, 3.

calura, 17. leoutoglossa, 9. rufo-hUea. 11.

Carderi, 40. Lindeni, 7. Schlimii, 34.

Chestertoni, 41. lineata, 4. Shuttlewortbii, 18.

Chimtera, 38, 42. maei-iira. 14. striata, i.

civilis, 11. macalata, 3G. superba, 2.

coecinea, 7. iSlassangeaua. 2. Tovarensis, 31.

coerulescens, 7. melanopus, 28. triangularis, 21.

Orossii, 33. militaris, 2. triaristeUa, 45.

conchiflora, 7. Mooreana, 24. trochilus, 32,

coriacea, 10. muscosa, 25. Veitchiana, 1.

corniculata, 13. nidifica, 16. Wageneriana, 23.

Davisii, 5. nyeterina, 42. Wallisii, 38.

Denisoui, 7. pacbysepala, 24. Winniaiia, 38.

elephantieeps, 24. pachynra, 30. xauthoeorys, 18.

Ephippium, 32. palUda, 20. xanthina, 20.

Estradas, 10. Peristeria. 12.

SECTION I.

A. Calyx-lobes glandular ivitli minute
papiltre 1. Veitchiana

AA. Calyx-lobes not (/laiidtilar.

B, Tail of the dorsal lobe hanging for-

ward 2. militaris
3. rosea

BB. Tail of the dorsal lobe erect and
straight 4. amabilis

5. Davisii
C. Barleeana

BEB. Tail of the dorsal lobe reflexed and
flexuous 7. coecinea

1. Veitchiana, Reichb. f. Tufted: Ivs. 4-C in. long, nar-
row: peduncle erect and slender, 1 ft. or more, with 2 or
more bracts (the upper one remote from the flower):
calyx with bell-shaped tube, the expanding lobes 3 in.

across, orange-red, with purple shades, glandular-hairy,
abruptly contracted into short, narrow tails

;
petals

white, hidden. Peru. B. iM. .5739. — Var. grandiflora,
Hort., has a dense hairy covering on the dorsal lobe of
calyx; and also on the outer part of the lateral lobes,

the inner part orange-scarlet.

2. militaris, Reichb. f. & Warscz. (J/, tgnea,
Reicbb. f. ). ]\luch like the last, but differs in having
elliptic or elliptic-obovate Ivs., which are long-petiole<l,

and in the lateral calyx lobes being only prominently
pointed, not tailed, the<lorsal lobe very narrow and hang-
ing forward between the other two: color orange and
scarlet; petals white, exceeding the column. Spring.
Colombia. B. M. 5902. I. H. 20:333. - Var. Massan-
geana, Hort. Lateral lobes longer: fls. larger. Var.
Bdddaerti, Hort. Calyx yellow; lower lobes shaded with
red on the upper surface. I. H. 20:357. Var. grandifldra,
Hort. Fls. rounded; lateral sepals brilliant vermilion,
bordered with crimson and suffused with purple. Var.
supSrba, Hort., is advertised.

3. rdsea, Lindl. Lvs. oblong-spoon-shaped, keeled:
peduncle drooping and slender, bearing a single fl.

:

calyx tube 1 in. long, red and violet; calyx-lobes rose-
lilac, with red tails; petals yellow, the lip hairy at the
apex. Ecuador. 0.0.111.10:057. July, Aug.—A pretty
and free-flowering species.

4. am&bilis, Reichb. f. & Warsea. Lvs. 4-5 in. long,
oblong- or spatulate-lanceclate, about half the length of
the erect, usually 1-fld. peduncles: fls. varying from
purplish crimson to yellow; lobes ovate-triangular, the
lateral ones with short tails and the dorsal ones with a
long and ascending tail; petals narrow, yellowish, longer
than the column. Peru. Sept.-Dec — Var. lineata,
Linden & Andr6 (var. striata, Hort. ), has yellowish fls.,

tinged and striped with red. I.H. 22:190.

5. Davisii, Reichb. f. Densely cespitose: lvs. oblong-
lanceolate, 0-8 in. long, petioled, blunt at the apex: pe-
duncle erect, about 10 in. long : calyx large, brilliant

yellow, obscurely veined witli deeper yellow ; dorsal lobe
triangular-ovate, prolonged in atail; lateral lobes oblong-
ovate, larger, united to below the middle, terminating in

short tails ; petals longer than the column, nearly hidden
in the calyx-tube, pale yellow, the labellum yellow,
shaded and spotted with red,with 2 obscure keels. Peru.
B.M.0190.

6. Barlae5,iia, Reichb. f. Lvs. spatulate, acute: pedun-
cle slender, nearly 1 ft. long: fls. scarlet; calyx-tube
curved; dorsal sepals short-triangular, pi-oduced into a
long tail; lateral sepals larger, semi-ovate; petals lig-

ulate, white. Peru. — Reichb. states that the lateral

sepals run internallj' one in another; they are connate
in a straight line.

7. coecinea. Linden (3S. Lindeni, Andr^). Pig. 1374.

Lvs. spatulate, obtuse or retuse, 0-10 in. long: pe-
duncle 1 ft. or more long: calyx crimson-magenta; dor-
sal lobe with a small, triangular base, prolonged into a
long tail; lateral lobes oblong-ovate, scarcely prolonged;
petals white, longer than the column. May. Colombia.
B M. 5990. I.H. 17:42. P.M. 1872:28. -Var. conchiflora,

Veitch. Fls. large; lateral lobes of labellum rotund,
concave. Var. Harryina, (M. RarryAna, RaTftWo. i.).

Lateral lobes of calyx oval, falcate, the tips usually
crossing or turned toward each other. May. F.S.
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21:2250. Var. Arinenlaoa, Hort. Pis. apricot-j'ellow,

veined with red; throat o£ the tube yellow. Colombia.

Var. atrosanguinea, Hort. Fls. large, with the lateral

sepals crimson spotted with magenta, points falcate,

turned toward each other. Colombia. Var. ccerul^scena,

Hort. Lateral sepals broadly semi-ovate, apiculate,

crimson-magenta spotted with bluish purple. Colombia.
Var. Gravesise, Hort. Fls. white. Var. grandiflora. Fls.

large, rose-purple. Columbia. Var. B^nisoni, Hort.

Bull's Blood. Fls. crimson-purple.

SECTION II.

A. Habit of scape drooping or de-

flexed.

B. Scape about as long as the Ivs. 8.

BB. Scape shorter than the Ivs .... 9.

AA. Habit of scapes erect or suberect.

B. Scape shorter than the Ivs

which is spotted with brown and ribbed, bearing long,
very slender brown tails

;
petals yellow. Colombia.

Var. inflata, Veitch. Paler in color, and with smaller
spots; lobes broader and golden yellow. Coloiubia.
B.M. 7470.

C. 1/VS. linear to linear-o

cc. livs. oblong to lance-oblong

.

platyglossa
leontoglossa

conacea
civilis

Peristeria
comiculata
macrura
ionocharis
nidifiea
calura

BB. Scape longer than the Ivs.

c. Fls. rather small, with a
broad, basin-like txtbe:

plants dwarf 18. Shuttleworthii
19. Estradae
20. xanthina
21. triangularis
22. hieroglyphica
23. Wageneriana

cc. Fls. larger, with a broad,
deep, gibbous tube 24. elephanticeps

8. platyglfissa, Reichb. f. Densely tufted : Ivs. spatu-
late-lanceolate, narrowed into petioles, a—t in. long, as
long as or longer than the drooping bracted 1-2-fid. pe-
duncles: fl. small (1 in. long), pale yellow, nearly globu-
lar, the lobes pointed but not tailed, the dorsal one up-
curved: ovarvred; petals linear, as long as the column.
Colombia (?) 'B.M. 7185.

9. leontogWssa, Reichb. f. Tufted: Ivs. oblanceolate,
short-petioled, spotted beneath with red: peduncle de-
flexed, mostly shorter than the odd fls. : calyx narrow,
the lobes gradually narrowed into fleshy tails or long
points, semi-transparent, all of them greenish yellow
outside and more or less hairy, crimson-spotted within,
the dorsal lobe not greatly unlike the others but often
somewhat ascending; petals white with crimson lines.

Colombia. B.M. 7245.— The specific name ("lion-
tongued") refers to the bearded lip.

10. cori^cea, Lindl. Lvs. linear-lanceolate, usually
somewhat surpassing the erect, 1-fld., spotted peduncles,
which are about 6 in. high : fls. fleshy, the calyx-lobes
nearly equal and wide-spreading, triangular at base but
gradually narrowed into long points or short tails;

lobes greenish yellow and dotted crimson inside; petals
white and crimson. Colombia. CC. III. 21:95. — Lvs.
6-8 in. long, with purplish dotted petioles.

11. civilis, Reichb. f. (M. rufo-lutea, Lindl.). Lvs.
fleshy, linear, keeled, 5-6 in. long: peduncle less than
2 in. long, erect or nearly so: fl. solitary, rather large
for the size of the plant, the deep calyx-tube purple at

the base and yellow at the top, the long-pointed, flat-

tened lobes yellow: petals small, white, the labelluni
dotted purple. Peru. B.M. 5476.

12. Peristeria, Reichb. f. Tufted: lvs. oblanceolate,
sometimes retuse at the apex, 4-6 in. long, twice longer
than the rather stout, erect, 1-fld. peduncles: fls. with 3
long, wide-spreading tails, which span 4-5 in., the tube
somewhat gibbous beneath; back of the 9. greenish yel-
low

;
tails honey-yellow ; throat and base of lobes

spotted with crimson; petals linear-oblong, white. Co-
lombia. B.M. 6159. F.S. 22:2346.-Named from its re-
semblance to the dove orchid, Peristeria.

13. comiculata, Reichb. f. Stems short and tufted:
lvs. spatulate. very short-pointed, mostly exceeding the
1-fld. peduncles: fls. with yellow, inflated calyx -tube.

1374. Masdevallia coccinea (X^a).

14. macrura. Reichb. f. Stems short and tufted, each
bearing a solitary If. and fl. : lvs. broadly spatulate or
broad-oblanceolate, very obtuse or even retuse: pedun-
cles 8-10 in. high, erect: fls. with 3 long tails, which
span 8 in. from top to bottom; calj'x-tube red-purple on
the outside; lobes triangular-ovate in the basal portion,

dull red and purple-spotted within, the cylindrical tails

yellow, the lateral ones 7-ribbed; petals yellow, spotted
brown. Colombia. B.M. 71G4.

15. iondcharis, Reichb. f. Lvs. ovate-lanceolate, ex-

ceeding the erect peduncle : fl. whitish, purple-spotted
at base, the lobes trian,gular-ovate, with yellow tails;

petals cream-white. Peru.

16. nidifiea, Reichb. f. Lvs. oval or oblong, about the
length of or longer than the peduncle : fl. white, veined
and dotted with crimson passing into yellow on the
lobes, the lobes hairy and with long, slender tails,

which are yellow in the lateral lobes and crimson in the
dorsal lobe; petals white, with crimson lines. Ecuador.

17. calilra, Reichb. f. Lvs. mostly shorter than the
peduncles, oblong-lanceolate : fl. glossy crimson, with
slender, flat tails ; dorsal lobe somewhat triangular at

base, the lateral ones round-ovate; petals crimson, with
white on tip and margins. Aug. Costa Rica. —A free-

flowering species.

18. Shuttleworthii, Reichb. f. A small species, with
lvs. only 2 in. long, on distinct petioles of equal length:



990 MASDEVALLIA MASDEVALLIA

peduncles several, 1-fld., sometimes overtopping the
Ivs. : fls. large ( 1 in. across and the tails 2-3 times as
long), mauve, dotted with crimson; tails all yellow in

the upper half, very slender, the upper one sometimes
bent or hooked at the top

;
petals white. Colombia.

B.M. 6.372. I.H. 28:43.^;. \^ar. xanthocorys, Reichb. f.,

has smaller fls. of pale yellow, dotted with brown or
rose.

19. Estridse, Reichb. f. Very densely tufted: Ivs. and
petioles 3 in. long, the blade broad, spoon-shaped, and
often retuse at the apex: peduncle usually somewhat
e.xceeding the Ivs., erect, 1-fld.: flower of marked col-

ors—the upper concave lobe yellow at base and violet-

purple above, the lateral lobes violet-purple at base and
white or straw-colored above; tails filiform, yellow;
petals white, very small. Colombia. B.M.G171.

20. xanthina, Reichb. f. Like the last, except that
the flower is yellow, with a purplish spot on the lateral

lobes. Var. pallida, Hort., has fls. almost white. Co-
lombia.

21. triangularis, Lindl. Lvs. oblanceolate: peduncle
erect, about i in. tall: fls. yellow, marked or spotted
with purple, the tails dark crimson; lobes similar, tri-

angular-ovate; petals white, the lip spotted with pink
or purple and hairy. Venezuela.

22. hieroglyphica, Reichb. f. Lvs. oval or oblong:
peduncle short {about 3 in. long) : flower with tube yel-

lowish at bottom, becoming whitish, marked with crim-
son; lobes triangular-ovate, all w4th long tails, the tail

of the dorsal lobe hanging forward and marked with
purple at its base; petals yellow. June. Colombia.

23. 'Wageneriina, Linden. Very small, neat and at-

tractive, tufted, 2-3 in. high: lvs. spoon-shaped: pedun-
cles equaling or exceeding the lvs., nearly erect: fls.

yellow and crimson-dotted, with slender yellow tails,

the upper one inclined backwards; lobes broad, cordate
or ovate; petals yellow, odd in shape, the lip rhomboid
and toothed. Venezuela. B.M.4921.

24. elephanticeps, Reichb. f. An odd species: lvs.

broad-spatulate, obtuse: peduncles 1 ft. long, erect:

flower single, party-colored— the dorsal or upper lobe
light yellow, the lateral ones ribbed and crimson; calyx-
tube gibbous at the base below, all of them gradually
produced into stout j'ellow tails (one of them often
crimson), arranged so as to suggest the tusks and raised
trunk of an elephant (whence the specific name). Co-
lombia. P. S. 10:997. Var. pachys^pala, Reichb. f. (J/.

Mooredna, Reichb. f. ), has the dorsal lobe 3-nerved with
crimson and the tube spotted.

SECTION III.

A. lA's. covered with round pa-
pilhe: scape hairy 2.5. muscosa

AA. -Lvs. smooth.
B. Fls. small, in many-fid. ra-

cemes, angles of the ovary
crenulate or the jyetals

toothed 26.

28.

29.

30.

abbreviata
polysticta
melanopus
caloptera
pachyura

3. Fls. larger, often expanding
in succession: raceme sev-

eral-fid.: angles of the

ovary and petals entire.

c. Color of fls. ichite 31. Tovarensis
cc. Color of fls. yellow, dotted

and shaded with brown
or red.

D. Lateral sepals united,
forming a boat-shaped
cup 32. Ephippium

DD. Lateral septals nearly
plane, at least not
strongly cucnllate.

E. Tails of the lateral
sepals very short
or none 33. Tacemosa

EE. Tails of the lateral

sepals long.

F. Lvs, broad, obo-
vate-elliptic ....34. Schlimii

FF. Lvs. oblong-lance-
olate or oblance-
olate.

G. Calyx-tube fun-
nels haped,
narrowed at
the base 35. Keichenbachiana

GG. C alyx-tuhe
broade r or
gibbous at the

base 30. maculata
37. infracta

2.5. musc6sa, Reichb. f. Lvs. oval-oblong, papillose:
peduncle hairy, 3 times exceeding the lvs., with 1 or
more yellow fls.: lobes triangular, with reflexed tails;
petals narrow and yellow with a brown line in the cen-
ter, the lip bearing a raised yellow disk and moving up-
ward with a ,ierk when this disk is touched. St. Do-
mingo.— Fls. K in. across.

2C. abbrevi&ta, Reichb. f. Lvs. oblong-lanceolate;
peduncle many-fld., about 6 in. long: fl. white and freely
dotted with red, the tails all deep yellow, the lobes ser-
rate on the edges; petals white, longer than the column,
serrate. Peru.

27. polysticta, Reichb. f. Densely tufted: Ivs.narrow-
spatulate, obtuse and often retuse: peduncle exceeding
the lvs., about 8 or 9 In. tall and many-fld. : fls. pale
lilac, spotted with purple, the margins of the sepals
ciliate but not serrate, the tails very slender and
spreading (fl. 2-2K in. across) and yellowish

;
petals

spatulate and serrate. Peru. B.M. 6308. l.H. 22:199.
R.H. 1880:250.

28. melanfipus, Reichb. f. Much like J)/. polysticta:
fls. smaller, white specked with purple, the dorsal sepal
keeled, the lobes not ciliate or serrate on the edges and
very suddenly contracted into slender yellowish or dark-
colored tails; petals linear-oblong, toothed below the
apex. Peru. B.Hi. ti258 {a.s M. polysticta). ,

29. cal6ptera, Reichb. f. Lvs. oblong-ovate: peduncle
short (5 or 6 in.), many-fld.: fl. white with crimson
streaks, the tails all slender and orange; dorsal lobe
keeled and somewhat hooded; the lateral ones ovate-ob-
long; petals white, crimson-keeled, serrate. Peru.

30. pachyiira, Reichb. f. Lvs. oval-oblong: peduncle
erect, slender: calyx with triangular, short-tailed lobes,
yellow, with transverse bars and spots of reddish crim-
son; dorsal sepal triangular, with a thick tail equaling
the sepal in length; petals pale yellow. Ecaador. G.C.
111.22:255.

31. Tovarensis, Reichb. f. Lvs. rather small, oblong-
spatulate: peduncle 5 or in. long, sometimes exceed-
ing the lvs., 2-edged, several-fld.: fls. clear white and
fragrant, the tails yellowish at the ends; dorsal lobe
lyi in. long, very narrow and produced into a reflexed
tail; lateral lobes oval, gradually produced into tails

shorter than that of the dorsal lobe; petals white.
Dec, Jan. Colombia. B.M. 5505. l.H. 20:303. Gn.
48:.384. G.C. 1805:914; 1871:1421.-One of the best of
the genus.

32. Ephippium, Reichb. f. (M. trochU-us, Linden &
And.). Lvs. broad, oblong, 5-7 in. long: peduncle
erect, about a foot long, sharply 3-4-angled, stout: ca-

lyx with the dorsal lobe cucuUate, yellow, dotted with
brown, K in. in diam.; lateral lobes united, forming a
deep boat-shaped, chestnut-brown cup, with several
ridges which are greenish outside; all the lobes pass into

yellowish tails about 4 in. long; petals white. Colom-
bia. B.M. 6208. l.H. 21: 180. -According to Index Kew-
ensis, M. trochilus and M. Ephippium are distinct

species. The former is described as having terete

stems.

33. racemdsa, Lindl. (M. Crdssii, Hort.). Stems
creeping: lvs. oblong-ovate, much shorter than the sev-

eral-fld. racemose peduncles: fls. membranaceous,
orange with red lines, erect, 1 in. across, tails very
shorter none; lateral lobes ovate, blunt-pointed, curv-
ing outward so as to form a 2-lobed limb, the dorsal

lobe K in. long and pointed. Peru. — Not a popular spe-

cies. Requires a coolhouse.



MASDEVALLIA MASSACHUSETTS 991

34. ScMimii, Linden. Tufted: Its. elliptic-obovate,

petioled, a ft. or less long, half shorter than the several-

flowered peduncles : fis. dull yellow, mottled with bright

brown, the tails yellow, about IM in. across without the

tails; tails 2-3 times longer than the body of the calyx-

lobes, very slender; petals pale yellow, linear-oblong,

equaling the column. Venezuela. B.M. 6740. G.C. II.

19:532.

35. Eeichenbacliiana, Endres. Densely cespitose: Ivs.

oblanceolate, shorter than the several-fid. peduncles:
flower dark red on the outside, yellowish, with red veins
on the inside, all the lobes with turned-back tails, the
lobes triangular. Costa Rica.

30. maculita, Klotzsch & Karst. Lvs. narrow-oblan-
ceolate, nearly or quite equaling the erect several-fld.

peduncle (which is 8-10 in. tall) : fls. yellow-tubed, suf-

fused or dotted with red, all the lobes produced into

orange-yellow or greenish tails 2 in. long; lateral lobes
crimson, with yellow on the margin, the tails drooping;
petals yellowish. Venezuela. F. 8.21:2150.

37. infricta, Lindl. Cespitose: lvs. oblong-lanceolate
to narrow-lanceolate: peduncle about 6 in. long, several-

fld.: calyx pink-purple; dorsal sepals cucuUate, lateral

sepals entirely united, forming a wide, gaping tube, with
cucuUate sides and apex, passing into slender, j'ellowish

tails; petals whitish, dotted with pink-purple. Brazil.

F.S. 23:2389.

SECTION IV.

38. Chimaera, Reiohb. f . Fig. 1375. Tufted: lvs. ob-
lanceolate-obtuse, 1 ft. long and 1/^ in. wi-de: peduncle
wiry, erect, lateral or pendent, several-fld., mostly
shorter than the lvs. : fls. opening in succession ; calyx-
lobes ovate, yellowish, much spotted with deep crimson-
purple, tapering into slender tails from 3-11 in. long,
purple-brown; petals white, marked with crimson; la-

bellum saccate, white, yellow or pinkish, very variable.
Colombia. R. H. 1881:130. G. C. II. 3: 41.- One of the
most fantastic of orchids, and the type of a most inter-

esting group.

Var. KcEzlii, Hort. (JIf. Scezlii, Reiohb. f.). No long
hairs on the calyx-lobes, the lobes very dark-colored,
with short warts; labellum pink, not yellow. Color the
darkest of the section. Often regarded as a good species.
Sub-var. riibra. Spots on calyx lobe brown-crimson.

Var. WAUisii, Hort. (M. Wdllisii, Reichb. f.). Calyx-
lobes with hispid pubescence, yellowish, spotted with
brown-purple ; labellum white, yellow within.

Var. Winniana, Hort. (IT. WinniAna, Reichb. f.).

Calyx-lobes elongated, densely black-spotted. In part
distinguished from var, Soizlii by its longer tails.

Var. BackhousiS,na, Hort. {M. Backhmisiclna, Reichb.
f. ). Lvs. narrower than in the type: fls. large; calyx-
lobes more round, paler, not so thickly spotted ; tails

short; labellum nearly white. Perhaps a distinct species.

39. Houtteana, Reichb. f. (M. psiffac'ina, Reichb. f. ).

Densely cespitose: lvs. linear to lance-Iiuear, much ex-
ceeding the drooping or deflexed 1-fld. peduncles (which
are 4-5 in. long) : fls. creamy j'ellow, spotted with crim-
son, the long hanging tails brownish red; calyx-lobes
semi-ovate to triangular, somewhat hairy (as are also
the tips of the tails); petals white or pinkish. Colom-
bia. F.S. 20: 2106.

40. Cdrderi, Reichb. f. Cespitose, with strong ascend-
ing foliage and hanging spotted 1-fld. peduncles: lvs.

oblanceolate, 3-5 in. long: peduncles green-bracted, 3 in.

long: fls. bell-shape, % in. across exclusive of the tails,

white, with purple and yellow bars at the base ; tails

very slender and spreading, 1 in. long, yellow; petals
small, white, linear-oblong and obtuse. Colombia. B.M.
7125.—A graceful and pretty species.

41. ChSstertoni, Reichb. f. Tufted: lvs. oblong or ob-
long-spatulate, 5 in. long and nearly or quite 1 in. wide,
somewhat longer than the pendent, much-bracted, 1-fld.

peduncles: fl. 2% in. across, greenish yellow, spotted
and streaked with purple, and bearing 3 spreading,
greenish, more or less hooked, flattened tails 1 in. long;
petals yellow, very small. Colombia. B.M. 0977. — Odd
and distinct,

42. nycterina, Reichb. f. Often confused with M.
ClUmcera, but a smaller and less showy plant; tufted:

63

lvs. oblanceolate, somewhat fleshy, channelled, 6 in.

long, not narrowed into a petiole: peduncle 1-fld., 3 in.

long,drooping; fl. triangular, 2x3 in.,withtails3in.long,
hairy inside, brown-yellow and purple-spotted; petals
yellow, with red spots, pouch-like, serrate. Colombia.
I.H. 20:117-18 (as M. CltinHera). -Odd.

43. b^lla, Reichb. f. Lvs. oblong-lanceolate, chan-
nelled, about 8 or 9 in. long, narrowing to the base : pe-
duncle 1-fld., drooping or horizontal, K ft. long, slender:
fls. large and spider-like, triangular in outline, 3 in.

across, with stiffish tails 4 in. long, of
which the dorsal is recurved and the
others standing forward and usually
crossed, the fl. pale yellow, spotted
with purplish or brown

;
petals white

or yellowish. Colombia. Oct.-Dec —
One of the best of the Chimferas.

1375.

Masdevallia ChimEera

(X

44. radiosa, Reichb. f ''/A

Lvs. oblong or lanceolate ; 'i

peduncle 2-3-fld., drooping
or deflexed: fls. yellow, dot-
ted and splashed with pur-
ple, the prominent tails all

purple; petals yellow, pur-
ple-spotted, but the lip
whitish. Colombia.

SECTION V.

45. triarist^lla, Reichb. f.

Lvs. about 2 in. long, in very
crowded tufts : peduncles
longer than the lvs., very
slender, erect, wiry: dorsal
lobe of calj'x ovate, hooded,
tail yellow; lateral lobes coloring throughout
their length, linear, united, at length diverg-
ing into short yellow tails

;
petals yellow, with

a red midline. Summer. Costa Rica. — One
of the smallest of orchids.

The following have been offered in America, but
most of them are Imperfectly known, if. cheiro-
phara.~M. Chelsoni=l'M. amabilJsXVeitchiana).—
M. 5i&&(?r5sa=Scaphosepalum.— ilf. Hendersoni.—
M. puncfd(a=Scaphosepalum.— Jlf. trificata.

Heixrich Hasselbeixg and L. H. B.

MASSACHUSETTS HOETICULTTJRE. Pig. 1376. The
horticultural interests of Massachusetts are fully equal
to those of agriculture proper, when we consider the
production of fruits, vegetables, flowers, and the labor
and expense applied to the growth of ornamental trees,
shrubs and plants and their use in decorating the
homes of her people, among whom there are probably
more comfortable, well-kept and beautiful homes than
can be found in any similar area in the world. The peo-
ple of this state probably consume more of the luxuries
of life than any other people on the same area, and
among the so-called luxuries may be classed fruits,
fancy vegetables and flowers.
The soil of Jlassachusetts is generally considered un-

productive and poorly adapted to horticultural pursuits,
and this is true in so far as it refers to large areas of
exceptionally fertile land, of which that in the Connecti-
cut valley is the only section of more than a few acres
in extent. Everywhere about the state, however, there
are small areas of land suited to the growth of almost
every crop succeeding in similar latitudes. By busi-
ness enterprise, persistent effort and skill, profitable
horticultural crops can be grown. The local products
largely supply the markets in their season. Apples are
also exported.
The a&ount of fruit produced within the limits of the

state is not nearly up to the home consumption, except
cranberries and possibly the apple in some seasons. Even
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1376. Massachusetts.
Showing some of the leading horticultui-al areas.

in seasons of an unusual crop in the state, large quanti-
ties of apples from other states are shipped into our mar-
Itets, because in many cases they are of superior size and
beauty. Pears are shipped into our markets from the
southern states and California, and as the market for
this fruit is limited, prices often rule very low. Eastern
Massachusetts is admirably adapted to pear-growing.
Peach trees can be grown up to about ten to fifteen

yearsof age when given the proper attention,but the fruit

buds are frequently killed in the winter, and not more
than one crop may ' e produced in three years. However,
even under these conditions, when tlie trees are planted
on rather light land and well cared for, one crop in three
years is often more profitable than most other fruit or
vegetable crops. The fruit on trees properly cared for

is large, of the finest color and quality, and the fresh,
ripe condition in which the grower can put it into the
local markets makes it quickly salable at the highest
prices.
Plums are not grown to a great extent, the larger

markets being supplied chiefly by New York and Cali-

fornia. Few orchards remain productive longerthanten
or twelve years, on account of the black-knot, leaf-blight

and brown-rot. Within the past four or five years Japa-
nese plums have been largely planted, but have borne
little fruit up to this time, so that their status in the
market is not fully established.
The cherry, owing to the attack of the black aphis, the

plum curculio and brown-rot, is very little grown as an
orchard fruit. A few vigorous and productive trees

may be seen here and there by the roadside, about old
homesteads or on the lawn, where they live longer and
attain greater size than when grown under a high state

of cultivation in the garden or orchard, because of the
fact that when grown too rapidly the trunks crack on
the south side and the trees soon die. Our markets
are largely supplied with cherries from California, New
York and other states.

Small fruits are more grown and more nearly supply
local markets than do the large fruits. The supply of
very early fruit comes from the southern states of the
country, but home-grown fruit is so much superior in
quality that it sells at reasonable prices, notwithstand-
ing prices may have been very much reduced by an over-
supply of the southern product. Of the smaller fruits,

grapes are profitable mostly when grown on rather light
land and at high elevations with a southern exposure.
The chief obstacles to success are early frosts in the
fall and late frosts in the spring. Currants are grown
to a considerable extent, almost every garden contain-
ing more or less currant bushes for home supply, while
many large plantations may be found near every large
town or city. The conditions of success are a rather
moist, rich soil, with the bushes trained into a very
compact form and pruned so that the fruit will be
borne on -wood that is not over three or four years
old. Gooseberries are little grown, although the de-
mand is rather on the increase. The more hardy kinds
can be as easily grown as the currant,while the European

sorts and their hybrids, many of them, require
much care and skill. Like the currant, the black-
berry is largely grown for home use, and also
for market, it succeeds upon a great variety of
soils, can be grown cheaply and sells at good
prices. Few plantations will" be profitable on the
same land more than from five to seven years un-
less the soil is strong and rich. It is the practice
of most growers to plant a new lot every six or
seven years. The red raspberry is the most pop-
ular of the bush fruits, and when successfully
grown is the most profitable. For success it re-

quires a deep sandy loam, retentive of moisture,
but plantations must be renewed after six or eight
years' growth on one piece of land. The black-
cap raspberry has found less and less of favor
each year with our people, and can only be sold
at very low prices in our city markets.
The business of market-gardening has made

rapid strides in the state in the past ten years, and
the demand for choice vegetables continues more
or less the year round. Even in the matter of
competition with vegetables from the South dur-
ing the winter, our local growers have reached a

good degree of success. In almost every part of the
state may be found forcing-houses for the growth of
lettuce, tomatoes, cucumbers, rhubarb, asparagus, etc.,

and notwithstanding the cost of such structures and
the fuel to keep up the necessary heat, the increase in

the number of forcing-houses within the past two years
is a certain indication that the business is profitable.

It is perhaps in the growth of cut-flowers and house
and decorative plants that this state excels in horticul-
ture. As a rule, the largest establishments of this kind
are located near the large cities, though in some cases
they may be found in some of the more rural towms.
The horticulturists of Massachusetts do not understand
their advantages in having the best markets in the world
at their doors, and a great variety of soils suitable for
the growth of many of the varied crops. By persistent
effort and superior skill they could supply these markets
largely, and thus retain within the state much of the
wealth that now goes outside to pay for the produce that

could be raised at home. g, t. Matnard.
In commercial horticulture, Massachusetts is not the

equal of some other states, although its market-garden-
ing and floricultural interests are large, but its influence
on the horticulture of the country is more important
than acres and tonnage. The best horticulture is that
which develops under difficulties, because it develops
the man. The love of the country and attachment to its

own soil are strong in Massachusetts. Individuality has
full course. It is a land of home-loving people. It has
developed the amateur horticulturist to perfection,—
the person who grows the plant and dresses the soil for

the very love of it. There are many large collections of

choice plants, and great numbers of artistic, compact and
tidy garden-homes. There is keen appreciation of the
merit of well-grown things. The influence of the Mas-
sachusetts Horticultural Society has been incalcuable.

Since 1S29 it has had its stated discussions, held its pe-
riodical shows, collected its library and records. It is a
center of education and culture. The establishment of

Mt. Auburn cemetery in 1831 was the beginning of the
movement in this country for cemeteries in the open as

distinguished from the churchyard. £,. jj. jj.

MASSANGEA comprises one species (M. nuisaica,

Morr. ) , which is now referred to Guzmania, G. musaica,
Mez. It is not known to be in the Amer. trade, although
it is cult, in the Old World. It is from Colombia. It is

steraless, with 20 or less broad-strap-shaped, entire-edged
Ivs., which ai'e marked transversely with purple, and a
head of small fls. (corolla shorter than calyx) which are
covered by very showy red bracts. B.M. 6675. I.H.
24:268. —Known also as a Tillandsia, Billbergia, Cara-
guata and Vriesea.

MAST, English name for beechnuts; American for

any woods-nuts eaten by swine.

MATEICAEIA {mater, mother, from its use in dis-

eases). Compdsita'. From Chrysanthemum it differs

mostly in the akenes, which are 3-5-ribbed on the interior
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face and ribless on the back ; also in having a higher or
more conical receptacle, and bracts in few rather than
many series. Matricarias are annual or perennial
weedy herbs, often heavily scented, about 25 species in

many parts of the world. The foliage is much c\it or

divided into thread-like divisions.

The Matricarias are border plants in cultivation, and
others are introduced vreeds. They are commonly con-
founded with species of Chrysanthemum and feverfew.
The M. eximia })Jena of the trade is a form of C'hnjsfni-

ihemum Parthetihon (var. tubiilosum). It is a good
hardy annual, with white, double heads, growing 2 ft,

tall. Matricarias demand the care given to annual Clirys-

anthemums. The two following are annuals or biennials.

inodora, Linn. (
CJirysdnthemum inoclbrum, Linn.

Pyrethrum hioddriim. Smith). Nearly or quite glabrous,
branchy diffuse annual, 1-2 ft. tall, from Europe and
Asia. "Lvs. many, sessile, 2-3-pinnateIy divided or dis-

sected: heads 1)4 in. across, terminating the branches,
with many acute white rays : akenes inversely pyra-
midal, with 3 conspicuous ribs. Not uncommon in fields

eastward. Var. plenissima, Hort. (var. Ugiilosa, var.
multiplex^ M. grancUndra, Hort. not FenzL), is a com-
mon garden plant with very double, clear white, large
heads. It is floriferous, and the fls. are fine for cutting.
G.C. II. 12:753.— It often persists and blooms the sec-

ond year. Foliage little or not at all scented.

parthenoideSf Desf. {21. Captnsis, Hort., not Linn.
Anthemis jjarthenoldes, Bernh. Chrijsd^tlhcmum par-
thenoldes, Voss). Annual, or biennial under cultiva-
tion, 2 ft. or less high, soft-haii-y when young, but be-
coming smooth, bushy in growth: ivs. petiolate, twice
divided, the ultimate segments ovate and often 3-lobed:
fl. -heads loosely corymbose, in the gardenforras usually
double, white.—A handsome plant, probably of Old
World origin, useful for pots, and blooming till frost.

Other introduced species from Eu. are M. Chamomilla,
Linn., a glabrous, mi-eh-branched annual, with finely dissected
lvs., 10-20 truncate white rays, and an oblong, nearly tei'ete

akene with 3-5 iaint ribs; and M. discoidea, DC. (M. matrieari-
oides. Porter), a very leafy and glabrous annual with no rays
and a lightly nerved oblong akene.

j^^ jj_ g_

MATRIMONY VINE. See Lycium.

MATSllA. Consult Manettia,

MATTEtCCIA (from C. Matteucci, an Italian physi-
cist). Polypod iAcea'. A small genus of north tem-
perate ferns, with leaves of two sorts, the sterile grow-
ing in crowns from erect rootstocks, and the fertile

growing from the interior of the crown. Our species is

known as the Ostrich Fern and is one of the most easily
cultivated, as well as one of the handsomest of our na-
tive species. It multiplies rapidly by off.sets sent out
from the rootstock. Commonly known as an Onoclea or
Struthiopteris.

Struthi6pteris, Todaro ( Strufhi6pteris Germdnica,
Willd. OnocUa Struthidpieris, ^o^\n.). OstrichFern.
Lvs. (sterile) 2-G ft. long, with the lowest pinnae grad-
ually reduced; fertile lvs. 10-15 in. long, pinnate, with
the margins of the pinnK closely inroUed and covering
the sori. Eu. and northeastern N. Amer. —Wildenow re-
garded the American species distinct, but by most
botanists it is considered as identical with the European
species. L_ jj^ Underwood.

MATTHiOLA (Peter Andrew Matthioli, 1500-1577,
Italian physician and writer on plants). Sometimes
spelled Mathiola. Cruciferie. Stock. Gilliflower,
when used at the present day, means Matthiola or some-
times Cheiranthiis; formerly it designated Dianthus
CaryophyUus. From Cheiranthus, the wallflower, this
genus differs in its winged seeds, which are as broad as
the partition, the stigm.a lobes erect or connivent and
often thickened on the outside, the silique not 4-sided
(terete or compressed). Of Matthiolas there are prob-
ably 30 species, widely distributed in the Old World and
Australia. They are herbs or subshrubs, toraentose,
with oblong or linear-entire or sinuate lvs., and large,
mostly purple fls. in terminal racemes or spikes.
The true Stocks (Fig. 1377) are of this genus. The

Virginian Stocjis are diffuse small-flowered annuals of
the genus Malcomia (which see). Stocks are of two
general types, — the autumn-blooming, Queen or Bromp-
ton Stocks, and the summer-blooming. Ten Weeks or
Intermediate Stocks. By some persons these classes
are made to represent two species— i)/. incana and M.
anmia respectively. It is probable, however, that they
are garden forms of one polymorphous type. Even if

distinct originally, it is not possible now to distinguish
them by definite botanical characters. Stocks are
amongst the most common of all garden flowers. The
two types cover the entire blooming season, particularly
if the earlier ones are started indoors. Most of the gar-
den forms are double, although some of the single
types are desirable for the defluiteness and simplicity
of their outlines. The colors are most various, running
from white through rose, crimson, purple and parti-

colored. The fls. are fragrant. For culture, see Stock

1377. Ten Weeks' Stock—Matthiola incana. var. annua (X M).

incS,na, R. Br. Common Autumnal or Brompton
Stock. Biennial or perennial, becoming woody at base,
but usually treated as an annual: erect-branching,
closely tomentose-pubescent, the stems stiff and cylin-
drical: lvs. alternate, tapering into a petiole, long-ob-
long or oblanceolate, entire, obtuse: fls. with saccate
lateral sepals and large petals with long claws and
wide-spreading limb, borne on elongating stalks in an
open, terminal, erect raceme: siliques becoming 3-4: in.

long, erect. Mediterranean region; also Isle of Wight.
— J/, (jlahrata, DC, is a glabrous form.
Var. annua, Voss {M. annua, Sweet). Ten-Weeks,

or Intermediate Stocks. Fig. 1377. Annual, less

woody, blooming earlier.—A shining-lvd. variety is

known.
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bic6rnis, DC. Half-shrubb}'. straggling annual or bi-

ennial: fls. smaller than those of M. iiicanu, purplish
or lilac, fragrant by night, closing by day: pod terete,

long, 2-horned : Ivs. pinnatifid, or the uppermost entire.

Greece, Asia Minor.

M.sinvdta, viiv. Oyensis, Rouy & youc.is figured in B.M. 7703
(190(.l), where it is said tliat " the name Oyensis lias been cor-
rupted in gardens to Oliieusis and Chineiisis." The plant is from
the lie d' Yen (Insula Oya, whence the name) on the coast of
Fr.anee. It is an annual or biennial, with sinuate-tootlied Ivs.,

hairy, and with large white fragrant fls. Not known to be in
cult, in this country. L_ jj^ g_

MAUEANDIA (after Maurandy, professor of botany at

Cartagena, Spain). Also written Miiurandya. Scroph-
%ilariitcex. About 5 species of Mexican climbers, with
usually halberd-shaped Ivs. and showy, irregular trum-
pet-shaped fls., white, rose, purple and blue, the throat
usually white or light-colored. The Hs. are somewhat 2-

lipped. The commonest species is M. Barrlaiana^
which is procurable in a greater range of colors than
the others. Maurandias are desirable vines for winter-
flowering in cool greenhouses, but since they bloom the
first year from seed, they are almost wholly grown for
summer bloom outdoors and treated like tender annuals.
They have a slender habit and grow about 10 ft. in a
season. In the fall the vines may be taken up and re-

moved into the house if desired.
Botanically, this genus is nearest to the snapdragon,

though the throat of the flower is not closed. The plant
known to the trade chiefly as Manrandia ayitlrrlUniflora

is now referred to Antirrhinum. (See Antirrhinum,
where this plant is figured.) It is a climber and requires
the culture of Manrandia. Maurandias climb by the
twistingof the leaf- and flower-stalks. They are glabrous
or pubescent: Ivs. alternate, or the lower ones opposite,
halberd-shaped, angular-lobed or coarsely toothed:
calyx 5-parted; segments narrow or broad: corolla tube
scarcely bulged at the base; posterior lip 2-cut; ante-
rior lip variously parted: stamens 4-didynamous.

1378. Maurandia scandens (X y^).

A. Seeds tuiercled, wingless: calyx segments narrow:
Ivs. hastate, not serrate.

(
Subgenus JEumaurandia

.

)

E. Calyx distinctly glandular-pilose: segments long-
attenuate

.

Barclai^na, Lindl. Usually, hut not originally, written
Barelayuiia. B.R. 13:1108. L. B.C. 14:1381. V. 5:353.
—The following trade names advertised like species-
names are presumably all color-varieties of this species

:

M. alba, albiflora, Emeryana rosea, purpurea grandi-
flora, varius. The last is a trade name for mixed
varieties.

BB. Calyx glabrous, sliorter.

sempSrflorens, Ort. Fls. lavender-colored
; throat

white. B.M. 400. -Cult, in S. Calif.

AA. Seeds with a lacerated or irregular wing: calyx
segments leafy and broad: Ivs, triangular-ovate,
serrate. (Subgenus Lophospermum.)
B. Corolla lobes obtuse or even notched.

erub^scens, Gray. Lvs. somewhat triangular in out-
line, serrate: fls. 3 in. long, rosy pink. B.M. 3037, 3038.
B.R. 10:1381. G.C. 11. 20:501. -Cult, in S. Calif.

BB. Corolla lobes acute.

sc&ndens. Gray {Lophosjy^rnuim scdndens, D. Don).
Fig. 1378. Perhaps only a botanical variety of the pre-
ceding. B.M. 3050,—A hybrid with the preceding is

shown in B. 5:242. -^ j^

MAURfTIA (after Prince Moritz, of Nassau, 1567-1605,
patron of Piso and Marcgraf; by his aid a Natural His-
tory of Brazil was published). Palmacece. Very grace-
ful fan palms, almost spineless : stems very slender,
obscurely ringed: Ivs. pinnatelyflabellitorm, semi-circu-
lar, orbicular or wedge-shaped, the lobes lanceolate,
acuminate ; rachis long or short

;
petiole cylindrical :

ovary perfectly 3-celled. There are 6 or 7 tropical
American species.

flexuosa, Linn, f . Moriohe Palm. Stems without sto-
lons : lvs. 20-30, erect-spreading, 9-lG ft. long ; blade
2>^-4 ft. long, yellowish beneath; lobes %-l% in. wide;
petiole stout, rigid, semi-cylindrical, equaling the blade:
fr. nearly 2 in. long, depressed-globose; seed IJ'sin. long.
Trop. Brazil.— Offered in 1889 by Reasoner Bros. In
the Amazon delta this palm grows to 150 ft. or more in
height, with a trunk often 30 in. in diam. at base. "The
fruit is spherical, the size of a small apple, and covered
with rather small, smooth, brown, reticulated scales,
beneath which is a thin coating of pulp. A spadix loaded
with fruit is of immense weight, often more than two
men could carry between them." ( ) Wallace,
"Palms ofthe Amazon." Jared G. Smith.

MAXILLAKIA (Latin, maxilla, ^a-w; referring to the
mentum). Orchiddceee. Mostly pseudobulbons, epiphytic
orchids, resembling Lycaste in general appearance.
The genus contains over 100 species, dispersed at va-
rious altitudes in Mexico, Brazil and the West Indies.
About 15 species are offered by dealers in America.
JMany of these have small flowers and are of value only
in collections. They are, however, easily grown, and
blossom profusely. Among those given below, tho
large, white-flowered 31. granditlora and M. venusta,
and the white and purple M. Sanderiana are probably
the best species. Rhizomes short or long, creeping or
erect, and clothed with distichous lvs.: pseudobulbs
clustered or scattered on the rhizome, 1-2-lvd. or
densely distichophyllous at the apex of the rhizome:
lvs. leathery or subfleshy, plicate or plane and keeled,
distichous: sepals subequal, free from each other but
united with the foot of the column and forming a pro-
jecting mentum; petals similar or smaller: labellum 3-

lobed, movably articulated to the foot of the column:
lateral lobes erect; middle lobe with longitudinal cal-

losities. The scape arises apparently from the base of
the pseudobulb, on the very young leafy axis, but lower
down than the corresponding new growth. PoUinia i,

seated on a broad, scale-like stipe. The distichous ar-

rangement of the lvs. distinguishes this genus from
Lycaste. For M. Sarrisonice a^nd tetragoua, see Jjycaste.

Heineich Hasselbking.

Maxillarias are of easy culture, and can be grown un-
der various methods of treatment with fair success.
The best compost consists of clean peat fiber taken from
the several species of Osmunda, and live sphagnum,
both chopped rather fine and well mixed together. After
the receptacle is half filled with clean drainage and the
plant properly placed, the compost should be pressed
firmly in around the roots, interspersing it with nodules
of charcoal. In their native habitats, many of the fine-

rooted species grow on rocks and trees with very little com-
post attached. The base of the pseudobulbs or rhizome
should rest on a convex surface raised a little above the
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rim of the pot when finished. Blaxillarias delight in a
cool, moist, shaded location at all seasons where the
winter temperature will not exceed 58° F. by night and
not over 60° or 6b° by day. During summer they must
he grown as cool as possible with ventilation at all sea-
sons when admissible, especially in wet, heavy weather.
Water should be given iu abundance while the plants
are growing and not too sparingly when at rest, as the
plants are subject to spot if kept too dry. Weak, liquid
cow manure is beneficial occasionally during root action.

MaxiUaria has two recognized horticultural groups or
sections; viz., caulescent and stemless. The caulescent
^ectionevabvaces JI. term i folia, M. variabilis and kindred
species, having scandent rhizomes and often obscure
flowers. These should all be grown under pot culture
and afforded supports to climb on, such as small cylin-
ders or rafts of open woodwork with a little compost
worked in the openings, or Osmunda rhizomes supported
obliquely iu the pots to which the plants can attach
themselves as they grow upward, and thus be supplied
with moisture for the young roots. To the stemless
section belong those with clustered pseudobulbs, as
M, fuscata, M. grandiflora, M. luteo-alha, M. picta, M.
Sanderiatia and M. vemisia. Some of these have very
showy fiowers. Nearly all do best under pot-culture.
M. Sanderiana and others are exceptions, however,
and grow best under basket culture, not too much com-
post and an airy position. Demand for Maxillarias not
being great, the market usually relies on new importa-
tions, but stock may also be increased by division be-
tween the pseudobulbs as the plants start new action.

KoBERT M. Grey.

INDEX.

U7iptistifolia, 12. Lehmanni, 3. Sanderiana, 4.

elegantula, 8. Lindeniie, 5. striata, 10.

fuscata, 6, 7. hiteo-alba, 9. tenuifolia, 13.

grandiflora, 2. picta, G. variabilis, 12.

Henchmanni, 12. nifescens. 7. venusta, 1.

Houtteana, 11.

A. Pseudohulhs chistered on the creep-
ing rhizome.

B. Fls .mostly tvliite , large and showy

.

c. Sepals long-lanceolate 1. venusta
cc. Sepals broad, ovate, triangular

or oblong.
D. Middle lobe of the labeUum

tongue-like 2. grandiflora
3. Lehmanni

DD. Middle lobe of the tabeUum
rounded 4. Sanderiana

5. Lindenise
BB, Fls, yellow and brown.

C. Sepals and petals nearly alike,
oblong 6. pictal

7. rufescens
cc. Sepals and petals dissimilar,

the latter smaller 8. elegantula
9. luteo-alba

10. striata
AA. Pseudobulbs more or less distant, on

an ascending rhizome: Ivs. grass-
like: fls, small and numerous 11. Houtteana

12. variabilis
13. tenuifolia

1. venusta, Linden & Reichb. f. Pseudobulbs oblong,
compressed, 2-lvd.: Ivs. oblong-lanceolate, acuminate,
plane, 1 ft. long: scapes 6 in. long, bearing a single
glistening white fl. 6 in. across: sepals and petals loug-
lauceolate, acuminate, spreading ; the lateral sepals
wider, labellum much smaller; middle lobe triangular
recurved, obtuse, yellow; lateral lobes very obtuse,
bordered with red; disk with a rounded, hairy callus.
Winter and spring, Colombia. B.M. 5296. G.C. III.
12:337 (abnormal).—A large-fld., showy species.

2. grandifldra, Lindl. Fig. 1379. Pseudobulbs clus-
tered, oval: Ivs erect, plane, keeled, ovate-oblong, 1 ft.

long: scapes erect, 3-6 in. long, bearing solitary, large
white fls. 3—i in. across; sepals broadly ovate to ob-
long; petals ovate acute, suberect, with recurved tips;
labellum saccate, white, much-striped with purple on
the sides; middle lobe tongue-like, white, bordered with

yellow. Aug. Peru and Colombia. I.H. 17:1-4.—A very
showy and beautiful plant.

3. Lehmanni, Reichb. f. Fl. -stalks nearly 1 ft. in
length, bearing white fls. nearly as large as those of
Lycasfe Skinneri: side lobes of the labellum light ochre
outside and light reddish brown with chestnut veins
inside ; middle lobe triangular, wavy, sulfur color.
Ecuador. —Resembles M. grandiflora, but distinguished
by the character of the lip.

1379. Maxillaria Erandiflora (X nearly K)-

4. Sanderiana, Reichb. f. Pseudobulbs orbicular to
broadly oblong, 1-1}4 in- long: Ivs. few, 6-10 in. long,
oblanceolate, plane, keeled: scapes 2-3 in. long: fls.4in.
across, pure white, with the bases of the segments pur-
plish red, broken upwards into blotches; dorsal sepals
oblong-obtuse, concave; lateral sepals triangular-ovate,
forming a broad mentum at base; lateral lobes of the
labellum almost obsolete, middle lobe rounded, crisp,
bright yellow, throat dark purple, with a club-shaped
callus. Ecuador. B.M, 7518. R.H. 1894:.^26. J.H. III.

26:495. — The finest known species.

5. Lindenise, Hort. {M. Lindenictna, Rich & Gal.?).
Plants resembling M. Sanderiana, but the fls. larger
and more open: sepals triangular-lanceolate, spreading,
3 in. long, pure white; petals shorter and wider, erect,
white; labellum fleshy, obovate, somewhat crisp, re-
curved, pale yellow, with 5-6 red lines on the lateral
lobes. S.H. 1:219.

6. picta, Hook. {M. fuscdta, Klotzsch). Pseudobulbs
1/^ in. high, ovate, furrowed, bearing 1-2 plane, strap-
shaped Ivs. 1 ft. long: scape 5-6 in. high: fls, nodding;
sepals and petals oblong-linear, acute, incurved, deep
orange spotted with purple within, white with deep
purplespots outside; labellum oblong, whitish, spotted;
side lobes small, rounded; midlobe recurved, apiculate.
Winter. Brazil, Colbmbia. B.M. 3154. B.R. 21:1802.-
Handsome.

7. ruEescens, Lindl. (31. fuscd.ta,'Reichh.f.). Pseudo-
bulbs ovate, subtetragonai, 1-lvd. : Ivs. lanceolate.



996 MASILLARIA MATTENUS

acuminate: scape short, with 1 small fl. ; sepals and
petals oblong obtuse, yellow-tinged and spotted with
reddish orange; side lobes of labellura small, sharp;
middle lobe elongate, sub-quadrate, emarginate; all yel-

low, spotted with crimson. Trinidad. B.R. 22:1848.—
Not valuable.

8. elegdntula, Rolfe. The bases of the segments are
white, the outer halves pale yellow, marked with choco-
late color. Nov. G.C. III. 22:420. -Prom the illustration,

the sepals are ovate-lanceolate, wavy and recurved, the
lower pair broader; petals smaller, pointing forward,
concave, wavy, with reflexed tips: Ivs. lanceolate-acute.

9. liiteo-dlba, Lindl. Pseudobulbs long-ovate, 1-Ivd.,

2K in. high: Ivs. broad, obtuse, narrowed at the base,
1ft. long: scapes 6 in. long: sepals 3 in. long, li in.

wide, tawny yellow fading to white at the base, brown
on the back, thelowerpairdrooping; petals erect, point-
ing forward, one-half as long, white to brown and yel-

low above; side lobes of the labellum j'ellow with pur-
ple streaks; middle lobe recurved, hairy, yellow, with
white margins. Colombia. —A robust species, which
soon fills large-sized pans, making very ornamental
plants.

10. striata, Rolfe. Scapes 6-8 in. long, bearing soli-

tary fls. 4-5 in. across the sepals: dorsal sepals ovate-
oblong; lateral sepals ovate-attenuate, forming a broad
mentum at the base, often twisted and recurved; petals

narrower, wavy ; both sepals and petals are yellow,
striped with red-brown ; lobes of the labellum crenate-
wavy, white with purple veins, the lateral ones re-

curved. Aug. Peru. G.C. 111. 20:631. G.M. 41:705.

1380. Maxillaria Houtteana (X aboxitK).

11. Houttea.na, Reichb. f. Fig. 1380. Rhizome erect

or ascending, clothed with brown sheaths: pseudobulbs
2-23^ in. long, linear-olilong, compressed: Ivs. solitary,

6 in. long, linear, obtuse, keeled: scape 1)^-2 in. long:

fls. nearly 2 in. across; sepals ovate-lanceolate, dirty
yellow outside, red-purple within, with a yellow margin
and spotted below; petals smaller, colored like the se-
pals; labellum without lateral lobes, oblong-obtuse,
yellow with red-brown spots, and an ill-defined callus
on the base. April. Guatemala and Venezuela. B.M.
7533. — Fls. last about a month in the coolhouse.

12. varidhilis, Batem. {M. angustifdlia, Kook.}. Pseu-
dobulbs oval, compressed: Ivs. solitary, plane, linear-
oblong, obtuse or emarginate: fls. solitary, small, deep
purple; sepals linear-oblong, acute, the lateral ones
produced at the base; petals subsimilar; labellum ob-
long, refuse, fleshy, membranous at the base: disk with
a small callus. Midwinter. Mex. B.M. 3014 (as 31.
IIenchma»ni}. —A small plant, of interest only to
collectors.

13. tenuifdlia, Lindl. Rhizomes erect, bearing ovate-
compressed pseudobulbs at irregular intervals: Ivs.

linear-lanceolate, acute, recurved, grass-like, plane: fls.

small, spotted and shaded with purple and yellow; se-
pals ovate-lanceolate, margins revolute, reflexed; petals
ovate, acute, erect; labellum oblong, reflexed, with an
entire, oblong callus. Spring. Mex. B.R. 25:8. — Not
valuable

M. dichrmna, Rolfe. Allied to il. venusta, but the petals are
suffused on the lower half with light pinkish purple, the lip
being margined with the same color; sepals white. Grows
freely in a coolhouse, the fls. lasting for a long time.

Heinrich Hasselbeimg.

MAXIMILIANA (after Maximilian .loseph, first king
of Bavaria, 1756-1825, not Prince Maximilian Alexander
Philipp, as said by some). Pahndcca'. Tall, pinnate-
leaved palms, spineless, with ringed trunks : Ivs.

with linear pinna3 in groups, the midveins and trans-
verse nerves prominent ; rachis bifacial, strongly
compressed; petiole plano-convex. This genus is dis-

tinguished from Attalea as follows: petals of the male
fls. minute, much shorter than the 6 exserted stamens:
fr. 1-seeded; piun,Te in groups instead of equidistant.
From Cocos and Scheelia it differs in the above floral

characters and in the plano-convex instead of concavo-
convex petioles. Fr. yellow or brown, ovoid, with fibrous
or fleshy pericarp and bony endocarp, the latter 3-pored
at the base, acuminate at the apex. Species 3, St. Kitts,

Trinidad and S. Am. For culture, see Palms.

A. Pinnm verticiUate.

Maripa, Drude (Attalea Mar'tpa, Mart.). Stem thick,

very tall: Ivs. 15 ft. ions; segments ensiform acute,

divaricate, the lower 3 ft. long, 2 in. wide, gradually
diminishing upwards. Brazil.

AA. PinncE in opposite clusters.

regia, Mart. {Attalea amygdalina). Fig. 1381. Stem
15-20 ft. high, 12-16 in. thick at the base, 3 times as
thick above because of the persistent petiole bases: Ivs.

15 ft. long; segments more slender, papery, disposed in

opposite clusters, the upper as broad as the lower.

Brazil. G.C. III. 1:232. j^red G. Smith.

KAY in English poetry refers to the flowers of the

hawthorn, Orata'gus Oxyaeantha

.

MAY APPLE. Podophyllnm. See sdso Pussiflora.

MAYBEEEY, JAPANESE GOLDEN. Name proposed
by Luther Burbank for Unbns pahnatus.

MAYFLOWER of English literature is the same as

the hawthorn, CcateffKS Oxyacantlia of New England is

Epi'joia repens ; of the more western states, Repatica.

MAY-WEED. Antliemis Cotitla.

MAYTfiNUS (from a Chilean name). Celastrdcew.

A genus of about 50 species of trees and shrubs mostly
from South America, some from tropical America. Bo-
tanically they are near our common bittersweet, Celas-

triis scamlens. Aside from habit, Maytenus differs from
Celastrus in having the ovary confluent with the disk

instead of free, and the cells are mostly 1-ovuled instead
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of 2-ovuled. Maytenus consists of evergreen, unarmed
plants: Ivs. alternate, often 2-ranked, stalked, leathery,

serrate: fls. small, white, yellow or reddish, axillary,

solitary, clustered or eymose; calyx 5-cut; petals and

1381. Maximiliana regia.

stamens 5, the latter inserted under the disk; disk or-

bicular, wavy-margined: style none or columnar: cap-

sule leathery, loculicidally 2-3-Talved.

M. Boaria is a beautiful evergreen tree, of graceful

habit; in Calif. 15-25 ft. high, but in Chile said to at-

tain 100 ft. : branchlets pendulous: Ivs. small: fls. min-
ute, greenish, inconspicuous: aril scarlet. Perfectly

hardy in Calif, as far north as San Francisco, and highly
valued for ornamental planting ; recommended as a

street and avenue tree: timber extremely hard. Propa-
gated readily from seeds, which are produced in abun-
dance, or from suckers.

Boaria, Molina (J/. C7!!7<?)!S!S, DC). Mavten. Pig.

1382. Lvs. ovate-lanceolate, thin, glandular-serrate,

glabrous : fls. small, axillary, clustered, polygamous, the

males with 5 calyx teeth, petals and stamens: capsule

the size of a pea, 2-valved, 2-seeded. Chile. B.R.
20:1702. J. BuRTT Davy.

MAZE. See Laiyrmtli.

MEADOW BEATTTY. Bliexia. M. Foxtail. Alope-
eurns imitensis ( a meadow grass) . M. Pink. Diantliiis

(lelioiclex. M. Rue. Thulictrnm. M, Saffron. ColcJii-

cutii. M. Sweet. Ulmaria. M. Ttilip. Calochortus.

MECONbPSIS (Greek, poppy-like). Papaverdcem.
About 10 species of herbs, natives of the Himalayas,
China, Europe and western North America. The Welsh
Poppy, 31. Cambrica, is suitable for rockeries, grows
about a foot high, and has rather large, pale yellow, 4-

petaled fls. borne in summer. The genus is nearest to

Argemone, but does not have prickly lvs. Perennial or

rarely annual: lvs. entire or rarely iobed or dissected:

fls. long-peduncled, yellow, purple or blue: ovary ovoid,

with a short but distinct style and a stigma of 4-6 rays.

J. B. Keller writes that the Welsh Poppy is of easy
cultivation in ordinary garden soil and sunny situation,

and is prop, by seed or division.

Cambrica, Vig. Welsh Poppy. Perennial: stems
slender: lvs. long-stalked, pale green, slightly hairy,

pinnate, dentate, with 5-7 segments. Rocky woods and
shady places, western Eu. G.C. III. 19:671 (a double-
fld. form).

MEDfiOLA (named after the sorceress Medea, for its

supposed great medicinal virtues). LUiaee(e. Indian
Cucumber Root, from the taste of the edible root.
This native perennial herb has i whorls of lvs. and

bears small and not very showy fls. It is offered
by some dealers in native plants. Medeola is

nearest to Trillium. The fls. are umbellate, the
perianth segments all alike, colored and decid-
uous.

Virginiana, Linn. Pig. 1383. Stem slender,
1 -3 ft. high, clothed with flocculent deciduous
wool : lower whorl of lvs. 5-9, obovate-lauceo-
late, pointed,netted-veiny, lightly parallel-ribbed,
sessile; upper whorl of 3-5, smaller, ovate lvs. at

top subtending a sessile umbel of small, recurved
fls. June. Boggy soil. New England to Minn.,
Ind. and southward. B.M. 1316. D. 129.

M. asparagoldes, Linn.=Asparasus niedeoloides.

MEDICAGO (name originally from the country
Media). Legmninosce. Forty to 50 herbs (rarely
shrubs) in Europe, Asia and Africa, with small
pinnately 3-foliolate lvs. and denticulate Ifts.,

and mostly small, purple or yellow fls. in heads
or short racemes: stamens 9 and 1, diadelphous:
fr. a small spiral or curved, rough or pubescent
indehiscent 1- to few-seeded pod: fl. with an ob-
ovate or oblong standard and obtuse mostly short
keel. Three or 4 species have become weeds in

the East. A few are somewhat cult, for ornament.
The one important species, from an agricultural
point of view, is Alfalfa. One species (and per-

haps more) is cult, for the odd pods, which are
sometimes used by Old World gardeners as sur-

prises or jokes, and are occasionally grown in

this country as oddities. Some of the Medicagoes
simulate clovers in appearance, but the twisted or

spiral pods distinguish them.

A. Flowers purple.

sativa, Linn. Alfalfa. Lucerne. Pig. 1384. Per-
ennial, glabrous, growing erect 1-3 ft. and making a

1382. Maytenus Boaria.

Showing the dehiscing fmit.

longtap-root: Ifts. small, linear, oblong to ovate-oblong,

prominently toothed towards the top: stipules awl-like,

conspicuous, entire: fls. in short, axillary racemes:
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pods slightly pubescent, with two ov three spirals. Eu.
—Now widely cult., particularly in dry regions, as a
hay and pasture, being to the West what red clover is

to the Northeast. See Alfalfa. A hardier and drought-
resisting race (known, as var. Turkestinica, Hort.) was
introduced from central Asia in 1898 by N. E. Hansen,

1383. Medeola Virginiana, the Indian Cucumber Root.

(XJ^.) (Seep. 997.)

under the auspices of the U. S. Dept. Agrio. (see Han-
sen, Amer. Agric. Feb. 24, 1900; Circular 25, Division of
Agrostology, U. S. Dept. Agrlc).

AA. I'ls. yellow.

E. Plant annual and herbaceous.

lupullna, Linn. Black or Hop Medick. Nonesuch.
Diffuse, the branches often rooting and becoming 2-3
ft. long, deep-rooted, and difficult to pull up: plant gla-

brous or slightly pubescent ; Ifts. oval to orbicular,
toothed: stipules broad and toothed: fls. small, light
yellow, iu pedunculate heads : fr. nearly glabrous,
spiral, becoming black. Eu. — Extensively naturalized.
Has the appearance of
a clover. The yellow
clovers with which it

is likely to be con-
founded have larger
heads, which soon be-
come dry and papery,
and the stipules are en-
tire. It is sometimes
used as a forage or hny
plant. Of no ornamen-
tal value.

1384. Medicago sativa—Alfalfa.

(XK.)

prostr^ta.Jacq. Stem
prostrate: Ifts. linear,

dentate at the apex:
stipules linear -subu-
late: pod glabrous, spi-

rally contorted, 2-

seeded, black. S. Eu.
— Advertised as an or-

namental plant. M.ele-
gaiis, a name for a low,
yellow-fid. species, is

also iu the trade; it

may be any one of 4 or

5 species.

scutell^ta, Mill. Snails. Erect or spreading, soft-

pubescent: Ifts. broadly obovate or the upper ones
broadly oblong, prominently toothed: stipules falcate,

toothed at the base: fls. small, solitary or nearly so:
pod large and prominently reticulated, M in. across,
like a snail shell. Eu. — Grown for the odd snail-like

pods, which are used as surprises. See the article Cat-
erpillars.

BB. Plant perennial and u-oodi/.

arbdrea, Linn. Tree Alfalfa. Moon Trefoil. Two
to 8 ft. tall, with hard black wood : Ifts. oval to obovate,
light green, toothed at the top : stipules linear-acute,
entire: fls. orange-yellow, in rather loose, axillary, pe-
duncled clusters: pod spiral, 2-3-seeded. S. Eu. L.B.C.
14:1379.— Offered as an ornamental plant in S. Calif.

L. H. B.

MEDICK. See Medicago.

MEDINtLLA (after Jose de Medinilla y Pineda,
governor of the Ladrones). MelastomAce(e. A genus of

98 species of tropical plants, mostly from the East
Indies and Pacific islands. M. magnlfica is one of the
most gorgeous tropical plants in cultivation, and one of
the most desirable for amateurs who have hothouses.
It is a native of the Philippines, It has handsome
broad, shining, leathery foliage and coral-red, S-ptetaled

fls., each about 1 in. across, which are borne in pendu-
lous pyramidal panicles sometimes a foot long, and
hearing 100-1.50 fls. The axis and branches of the pani-
cle are pinkish, and the same color tinges the large,

showy bracts, which are sometimes 4 in. long. Hooker
says: "Its most beautiful state is, perhaps, before the
full perfection of the fls., when the large imbricated
bracts begin to separate and allow the buds to be par-
tially seen. As the expansionof the blossoms advances,
the upper bracts fall off, but the lower ones remain and
become reflexed." This truly magnificent plant flowers
copiously when only 2 or 3 ft. high, and a large well-

kept specimen in flower is a sight that is never to be
forgotten. The numerous long, bent, purple anthers,
with their yellow filaments, form an additional feature
of interest.

Medinilla is distinguished from allied genera (none
of which has garden value) chiefly by the curious ap-
pendages of the stamens. The stamens are 8, 10 or 12,

the anterior connective, 2-lobed or 2-spurred, the pos-
terior one usually setose or 1-2-lobed or 1-spurred.
Medinillas are branching shrubs, erect or climbing: Ivs.

mostly opposite or whorled, entire, fleshy: ils. white or
rose, with or without bracts, in panicles or cymes.
Cogniaux in DC. Mon. Phan. 7:572-002 (1891). The 2
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species described below are glabroiis, with opposite,
sessile Ivs. and long, terminal, pendulous, bracted pani-
cles, with floral parts in 5's.

A. FJs. coral-red or rosy pinh.

magnifica, Lindl. Figs. 13S5-G. Lvs. with 9-13 nerves,
which run from various points along the midrib to the
margin or apex, ovate or ovate-oblong: bracts 1-4 in.

long. Philippines. B.M. 4533. P.S. 6:572 and 9:968
(splendid). Gn. 51. p. 394. 6.0.11.2:421. E.H. 1857,

pp. 319, 343, and 1896, pp. 102, 103. A.P. 7:1047. -Other
interesting features are the whorled branches, each one
4-ridged or winged, and the dense ring of short, fleshy
processes at the joints between the lvs. It can be propa-
gated by seeds or cuttings of young wood in heat.

AA. Fls. white.

Ciirtisii, Hook. Lvs. with 2 nerves beside the midrib
which run from the base to the apex of the leaf: bracts
about 3 lines long. Sumatra. B.M. 6730. G.G. II.

20:021. —John Saul says it blooms in autumn, -yy^ ]y[_

MediniUa magnifica is a fine stove plant, even when
not in flower. It remains in bloom from April to
July. The writer has kept a tree-shaped specimen for.

it from that genus "by its thick perennial roots, its
large, turgid, immarginate seeds and its thick, fleshy-
cotyledons which remain under ground in germination.
The fruit in some species appears to be wholly indehis-
cent." There are five species described in the Botany
of California. One of these, M. Cali!6rmca, Torr.
[Echiitocystis fabacea, Naud.),is sometimes grown in
fine collections and botanic gardens. It is a tendril-
climber, reaching 20 to 30 ft. in its native haunts: lvs.
deeply 5-(-lobed: fls. monoecious: fr. densely spinose,
globose or ovoid, 2 in. long: seed obovoid, nearly 1 in.

long and half or more as broad, margined by a narrow
groove or dark line. S. Calif. Odd iu germination (see
Gray, Amer. Journ. Sci. 1877).

MEGASfiA. See SaxHraga.

MELALEUCA (Greek, melas, black, and Uulcos,-white;
from the black trunk and white branches of one of the
species). Myrtdcece, This genus comprises about 100

1385. Medinilla magnifica. A young specimen.

more than twenty years, during which time it has never
failed to bloom annually. In alternate seasons the fls.

have been more abundant, showing that the plant needs
a rest. After flowering, the specimen may be placed
outdoors in a partly shaded position, where high winds
cannot damage the foliage. In September, it should be
jjlaced in a conservatory with a night temperature of
55°. When growing vigorously it likes plenty of weak
liquid cow manure and guano alternately. It must be
constantly watched for mealy bug, as it is almost im-
possible to dislodge this pest after the racemes have
begun to form. - p. l. Harris.

MEDLAK. See 3tespilus. The Loquat is sometimes
erroneously called Medlar. For Japanese Medlar, see
Photinia.

MEDUSA'S HEAD. BitpliorUa Caput-Medttsai

.

MEGARRHiZA (Greek for birj root). Cucurbitclcew.
By Benthani & Hooker, and also by Cogniaux (DC.
Monogr. Phaner. 3) this genus is referred to Echino-
cystis, but Watson (Bot. Calif. 1, p. 241) distinguishes

1386. Medinilla magnifica (Xi-a).

species of Australian trees and slirubs, many of which
are considered useful for fixing coast sands and holding
muddy shores. The trees live in salty ground and water,
much as mangroves do, and some are grown in swamps
as a corrective of fever conditions. They transplant
easily and have close-grained, hard, durable timber.
Lvs. alternate, rarely opposite, entire, lanceolate or .

linear, flat or subterete, with 1-3 or many nerves: bracts
deciduous: fls. in heads or spikes, each sessile in the
axil of a floral leaf, their parts in 5's; calyx tube subglo-
bose; lobes imbricate or open; petals spreading, decid-
uous ; stamens indefinite in number, more or less united
at their bases into 5 bundles opposite the petals; anthers
versatile, the cells parallel and bursting longitudinally:
ovary inferior or half inferior, enclosed in the calyx
tube, usually with many ovules in each cell. Several
species are cultivated in S. Calif. Sometimes called

Bottle-brush trees, from their resemblance to the allied

Callistemons. Flora Australiensis, 3:123.

A. IjVS. mostly alternate.

Leucad^ndron, Linn. (M. CajapiM, Roxb.). The
Cajaput Tree. The most widely distributed of all the
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species, with many changeable and uncertain variations,

found throughout tropical Asia, especially the Indian
Archipelago. The plants range in size from shrubs to

trees SO ft. high, the large trees having slender, pendu-
lous branches, the small trees and shrubs rigid, erect

branches: Ivs. often vertical, elliptical or lanceolate,

straight, oblique or falcate, acuminate, acute or obtuse,
when broad 2-4 in. long, when narrow 6-8 in. long, nar-

rowed into a petiole, thin or rigid: fi. -spikes more or

less interrupted, solitary or 2 or 3 together, from less

than 2 to more than 6 in. long: fls. numerous, white,
elongated; stamens greenish yellow, whitish, pink or

purple, glabrous, 5-9 in each bundle, less than J-<in.

long; claws sometimes very short, sometimes exceeding
the petals, each with 5-8 iilaments at the end. The Ivs.

yield the well-known green aromatic cajaput oil used in

mediciue. The bark is pale buff, in many thin, easily

separated layers; it is very durable, lasting longer than
timber, and is said to be almost impervious to water; it

is valuable for packing fruits and is used for roofs and
for boats. The tree withstands winds, drought and
slight frosts and grows where the Eucalpytus fails.

Von Miiller recommends it for planting where yellow
fever occurs. Sometimes called the Paper Bark or

Swamp Tea tree. G.M. 40:798.

AA. Lvs mostly in whorls of SS.

micromera, Schau. Lvs. closely appressed, ovate,

scale-like, but tliick, peltately attached, rarely above

J^ line long: fls. sulfur-yellow, the males small, in glob-

ular, terminal heads, tlie axils soon growing out into

a leafy shoot: fruiting heads dense, globular, the calices

open.

AAA. J^L'S. mostly opposite.

B. Margins of lus. recurved.

liypericifolia. Smith. Lvs. opposite, lanceolate or ob-

long, rather thin, with recurved margins and prominent
midrib %-l.yi in. long: fls. large, rich red, in cylindrical

or oblong dense spikes; stamens over K in. long; stami-
nal claws long. L.B. C. 2:199.— This species belongs to

a series in which the stamens are over K in. long, while
in the other G series the stamens never exceed 3^ in.

BB. Marrjin of lvs. not recurved.

decussata, R. Br. Tall shrub, sometimes 20 ft. high:
lvs. mostly opposite, often decussate on the smaller
branches, oblong-lanceolate or linear, 3-6 lines long,

rigid: fls. rather small, pink; when in oblong or almost
globular lateral heads or spikes are usually barren, and
fertile when in oblong or cylindrical interrupted spikes
forming the base of leafy branches ; stamens not above 3

lines long,very shortly united in bundles of 10-15; calyx
lobes more or less scarious and deciduous or wearing off

when in fruit, attached by tlie broad base, more or less

immersed wlien in fruit in the thickened rachis. B.M.
2268. L.B.C. 13:1208. m. B. Coulston.

MELAWTHnJM {Greek, Wachflou'er; from the darker
color which the persistent perianth assumes on fading).
LiliAcece. Leafy perennial herbs 2-5 ft. high, with
thick rootstocks: lvs. linear to oblanceolate or oval: fls.

greenish, white or cream-colored, borne in a large, open
terminal panicle. The genus is nearest to Veratrum, but
the sepals of the latter are not clawed as they are in IMe-

lanthium. Perianth segments usually oblong or oblanceo-
late, with or without glands at the top of the claw. Of 6

species, 2 are African, 1 Siberian and 3 North American,
only 1 of the latter being in the trade.

Virginicum, Linn. Bunch Flower, Stem rather slen-

der, leafy: lvs. linear, 1 ft. or less long: panicles 6-18

in. long: fls. 6-10 lines across; double gland at top of
claw. July. Marshy woodlands and meadows from New
England to Pla. and Minn, to Tex. B.M. 985 (Helonias
Virginica) .—lilt, by H. P. Kelsey 1891. A showy and
striking plant.

M. junceum is advertised by Krelage, of Haarlem, but its

botanical position is to be determined,

MELASPHaiRULA (a little black sphere; referring
to the bulbiets on the stem). Irlddcece. A genus of one
species from the Cape of Good Hope, a small, rare bul-

bous plant procurable from Dutch bulb-growers. It be-

longs to the Ixia tribe, in which the flowers are spicate,
not fugitive, and never more than 1 to a spathe. It re-
sembles Ixia in having a regular perianth and simple
style branches, but belongs to a different group of
genera in which the stamens are one-sided and arched.
Baker places it between Crocosma and Tritonia, differ-
ing from them in having a small perianth without any
tube and very acuminate segments. Baker, Iridese, 1892,
and Flora Capensis, vol. 6. For culture, see Hulls and
Ixia.
graminea, Ker. Corm globose, K in. in diam. : stem-

very slender, 1 ft. or more long: lvs. about 6 in a 2-

ranked, basal rosette, linear, K-1 ft. long: spikes few-
fld., panioled: fls. yellowish green, veined with purplish
black, J^-9^ in. across. Spring. B.M. 615.

J387. Umbrella-tree—Melia Azedarach, var. umbraculiformis.

MELASTOMA (Greek for black and mouth; alluding
to the color left in the mouth when the berries of some
species are eaten). This genus, which gives name to the
great family Melastomaceffi, with 2,000 species, is little

known in cult. It is not the most important genus of
the family, either horticulturally or in number of species.

Cogniaux, the latest monographer (DC. M(jiiiigr. Fhaner.

7) , admits 37 species. The larger part of nielastomaceons
plants are of tropical America, but the true Melastomas
are natives to tropical Asia, Australia and Oceanica.
They are shrubs or rarely small trees: lvs. opposite,

petiolate, oblong or lanceolate, thick and entire, strongly
nerved lengthwise, often handsomely colored: fls. soli-

tary or fascicled on the ends of the branches, purple
or rose (rarely white), large and showy; calyx mostly
5-lobed; petals usually 5 and often unequal, ciliate on
the back; stamens 10 as a rule, very strongly unequal,
part of them being short and small: fr. a leathery or
fleshy berry, breaking irregularly, 5-7-loculed and con-
taining many small spiral seeds. For culture, see
Medinilla. Nearly all tropical melastomaceous plants
require a high temperature, partial shade and consider-
able moisture. Prop, by cuttings of firm wood. Adver-
tized in S. Calif.

A. Lvs. strongly 5-nerved.

dec6mfidum, Roxbg. (Jl/. sangnineum, D. Don. M.Mal-
ahdthrieum, Sims, not Linn.). Three to 4 ft.: branches
subterete and hirsute: lvs. lanceolate or lance-oblong,
long-acuminate, the nerves (or at least some of them)
and the petioles often red: fls. 1-3, large, nearly or quite

2 in. across, the petals rose-colored and refuse. Java to

China. B.M. 529 and 2241.

AA. Lvs. strongly 7-nerved.

c^ndidum, D. Don {M. Malabdthricum, B.R. 8:672, not
Linn.). Branches 4-angled, the younger ones pubescent,
as also the petioles: lvs. ovate-acute, setulose above,
villose beneath: fls. 3-7 in a cyme, rose-colored (some-
times white ? ) , about the size of those of M. decemfidum;
calyx-lobes shorter than the tube. China.

Malabdthricum, Linn. Differs from the last in having
tlie calyx-lobe.= about equal to the tube, or sometimes
even longer: lvs. oblong or ovate-oblong, acute or short-

acuminate, sparsely setulose, above and beneath : fls.

corymbose, purple, much smaller than in the last two.
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E. India to Austral. —Probably the M. Malahathrlcum
of horticulturists is one of the above species. Not known
to be in the Amer. trade. L_ jj_ g^

M£LIA (ancient Greek name). Meli^cecB. Trees,
from 30 to 40 feet high: Ivs. deciduous, doubly pinnate
as a rule, the Ifts. acuminate, glabrous: fls. in graceful
panicles; sepals 3-5; petals 5 or 6; stamens monadel-
phous, 10-12, of two different lengths: ovary with sev-
eral locules, topped with a single style: fr. a small, in-

dehiscent drupe. Species 2 or 3, of Asia and Australia.

A. Lvs. more than once-pintiate.

Az^darach, Linn. This is the typical species as intro-

duced in the southern states early in the last century.
It is a native of India and Persia, hence its various
local names, as Pride of India, Indian Lilac, China-
berry tree, etc. It has become naturalized throughout
the South, the seeds germinating freely. It grows with
great rapidity, and forms one of the most desirable
shade trees, both from the bright green tint of the foli-

age, which is retained until late in the autumn, and also
from the fragrance of the numerous, lilac-colored flow-
ers, which are produced during April. These are suc-
ceeded by an abundant crop of berries, of a yellowish,
translucent color, which are readily eaten by cattle and
birds. The wood, although coarse, is very durable. The
tree can withstand a low temperature, but a cold of
zero will injure it. Several forms have been found,
a white-flowering and one with finely-cut leaves, with
the segments of the Ifts. cut in narrow divisions. These
forms are not constant, the seedlings frequently revert-
ing to the typical species. In all forms of M. Azedaraeh,
the lvs. are 2- or 3-pinnate, the ultimate Ifts. ovate or
lanceolate, and varying from serrate to very nearly en-
tire. B.M. 1066.

Var. umbraculiS6rmi3, Hort. Texas Umbrella Tree.
Fig. 1387. The first tree that came to notice was found

1388, Melicocca bijuga (sprays XJ^).

near the battle-field of San Jacinto, Texas, but with no
record of its introduction there. If the flowers are not
cross-pollinated with the common sort, the percentage
of seedlings which reproduce the exact umbrella shape

seldom varies ; hence it is supposed by some to be a
distinct species. The Ifts. are less broad than in M.
Asedarach, and the branches erect, and, in a manner,
radiating from the trunk, the drooping foliage giving
the tree the appearance of a gigantic umbrella. Mn. 8,

p. 73.

AA. Leaves once-pinnate.

Azadirichta, Linn. (M. Japdnica, Hassk.). Large
tree, sometimes 50 ft. : lvs. broad, with 9-15 lance-
acuminate, oblique, more or less serrate Ifts. : fls. white,
fragrant: foliage crowded nearthe ends of the branches.
India.—Not hardy in the Middle South.

M. floribunda, Carr. (R. H. 1872:470) is probably a form of
M. Azedarach. It is more precocious and very tioriferous.—
M. seinpervirens, Sw. From Jamaica. A low -growing tree
with leaves deeply incised. Flowers in axillary panicles, small,
light lilac, fragrant, in constant succession. A greenhouse
species. Probably only a form of If. jlzedaracA. B.R. 8:643.

P. J. Berckmans and L. H. B.

MELlANTmiS imel, honey, and anthos, flower).
Sapinddcece. About U species of evergreen shrubs,
natives of South Africa. Can be grown out-of-doors in
S. Calif. Foliage has a disagreeable odor when bruised:
lvs. alternate, stipulate, odd-pinnate

; Ifts. unequal-
sided, toothed: fls. in axillary and terminal racemes,
seci-eting honey plentifully; calyx laterally compressed;
with or without a sac-like protuberance at the base, and
a nectar-bearing gland within; petals 5, the anterior one
abortive; stamens 4, didynamous. M. Simalayamts is
M. major, which has been introduced into S. Asia.

A. Calyx gibious at base.

major, Linn. Stem flexuous, glabrous, sometimes 10
ft. or more in height, with a widely creeping root: lvs.
gray, a foot or more long, the upper ones smaller; stip-
ules grown together into one large, intra-axillary piece,
attached to the lower part of the petiole; Ifts. 9-11, 3-4
in. long, 2 in. wide: racemes densely-fld., 1 ft. or more
in length: bracts ovate, acuminate: fls. red-brown, 1 in.
long: capsule papery, 4-lobed at the apex, 1-1^ in.
long: seeds 2 in each cell, black and shining. Cape.
B.E. 1:45. R.H. 1867, p. 131.

AA. Calyx not conspicuously gibbous at base.

minor, Linn. Lvs. 5-6 in. long; stipules 2, subulate,
lateral, free; Ifts. l}^-2 in. long, 6-10 lines wide: ra-
cemes 6-12 in. long, subterminal: fls. dull red: capsule
obtuse at each end, scai-cely 4-lobed, 8 lines long. Cape.
Not B.M. 301, which is M. comosus.

M. B. COULSTON.

MELICOCCA (Greek, lioney berry; referring to the
taste of the fruit). Sapinddcea;. Two or 3 species of
tropical fruit trees, natives of Guiana and Trinidad.
The Spanish Lime, 31. bijiiga, is cult, in S. Fla. and
S. Calif. Its fruits are about the size and shape of
plums, green or yellow, and have a pleasant, grape-like
flivoi The large seeds are sometimes roasted like
chestnuts. The tree grows slowly, attaining 20-00 ft.,

and bears freely. It can be fruited in the
North under glass. Generic characters: lvs.
abruptly pinnate : racemes divided : calyx 4-

parted; segments imbricated: petals 4; sta-
mens 8; disk complete; stigma peltate, sub-
sessile: ovary 2-celled: berry 1-2-seeded.

bijtiga, Linn. Spanish Lime or Ginep.
Fig. 1388. Lfts. in 2 pairs, elliptical or ellip-

^ tic-lanceolate, entire, glabrous: fls.whitish, in
terminal racemes. Naturalized in the West
Indies. Bears several degrees of frost. The
foliage is distinct, the compound lvs. with
winged petioles resembling those of Sapindus
saponaria, the West Indian Soap-berry.

MELILOTUS (Greek for 7(omc)/ Joitts). Le-
guminbsa;. Sweet Clover. Perhaps a dozen
species of annual or biennial tall-growing,
sweet-smelling herbs, widely distributed in

temperate and subtropical regions. Lvs. pinnately 3-

foliolate, the lfts. toothed and mostly narrow: fls. small,
white or yellow, in slender, long-stalked, axillary ra-
cemes; calj'x teeth short and nearly equal; standard
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oblong or oblong-obovate; keel obtuse: fr. a small,

few-seeded, not twisted, but more or less reticulated

flattish pod. Two species, M. ofSicinalis, Lam. (yellow-

fld.), and M. alba, Desv. (white-Ud.), have become
Aveeds along roadsides and in waste places.

The latter, M. alba, is the commoner. It is an erect

berb, often higher than a man, flowering abundantly in

spring and early summer. It is biennial. It is said to

prefer soils rich in lime, and it thrives on poor and dry
soils. Under the name of Bokhara clover and sweet
clover, it is grown somewhat as a forage plant. Cattle

come to like it for grazing, particularly if turned onto
it early in the season, before other herbage is attractive.

It may also be cut for hay, particularly the second
year. About 10 lbs. of seed is required per acre. It is

an excellent bee plant. l H. B.

MELlSSA (Greek, bee; because the bees are fond of

Balm). Lahi&Ue, About 8 species of hardy perennial
lierbs from Europe and western Asia. M. officinalis is

Balm (which see), a sweet herb, with white or pale
yellow fls. A variegated form is cult, for ornament.
It has silvery white markings. M. Patavina, Benth.=
Calaminika Patavina, Hort. This has light purple fls.,

and may be told from C. grandiflora and officinalis by
the calyx being bulged or gibbous at the base. Melissas
have dentate Ivs.: whorls few-fld., lax, axillary, secund:
lis. white or yellowish ; corolla tube recurved-ascending
below the middle.

MELOCACTUS (melon-caclns, referring to the shape
of the plant-body) . CactAceie. Stems globose or ovoid,

with vertical ribs, crowned at maturity with a "cepha-
lium"— a prolongation of the axis densely covered with
small tubercles, imbedded in wool and bearing in their

axils small flowers and berries. The plant has the ap-

pearance of an Echinopsis surmounted by a Mammillaria.

1389. Melocactus communis (Xl-5).

commiinis. Link & Otto. Fig. 1389. Eibs 10-20, acute:

areolae nearly 1 in. apart: radial spines 8-11, straight or

curved, subulate; centrals 1-4: cephaliura at first low,
hemispherical, becoming cylindrical in time, reaching a

height of 8 in.; the dense wool of the cephalium is

pierced by many red or brown bristles : fls. red, slender

:

fr. % in. long, crowned by the persistent remains of the
flower, red. West Indian islands. Called there "Turk's
Head." B.M. 3090. Katharine Brandegee.

MELON, See MusTemelon and Watermelon; also
CUrulhi.i and Cuciimis. M, Fapaw, See Carica Papaya.
M. Shrub, .See Solanum murieatum. Chinese Preserv-
ing Melon is Benincasa.

MELOTHRIA (probably a name for a bryony-like
plant; iiwloii is Greek for apple, which may refer to the
shape of the fruit). GiicarbitAcew. About 54 species of
slender herbaceous vines, climbing or trailing, annual
or perennial, with small yellow or white fls., found in the
warmer parts of the world. Three kinds are known to
the trade as M. scabra, Mukla scahrelta and Pilogyne
suavis, the last being perhaps the best. These three
are slender, but rapid-growing, half-hardy, annual
climbers, which may be grown indoors in winter, but
preferably outdoors in summer for covering unsightly
objects. They are presumably more attractive in fruit

than in flower.

The latest monographer, Cogniaux in DC. Mon. Phan.
Vol. 3, 1881, makes three sections of the genus. M.
scabra belongs to the first, M. punctata to the second
and M. Maderaspatana to the third. M. punctata has
sensitive tendrils.

Section I. Eumelothbia. Fls, usually monoecious,
males mostly racemose ; anthers subsessile: fr. mostly
with long and slender peduncles: seeds usually not
margined.

Section II. SoLENA. Fls. mostly dioecious, males
corymbose; anthers borne on rather long filaments, the
connective not produced : fr. mostly short-peduncled :

seeds mostly margined.

Section III, Mukia, Fls, moncecious, males clus-
tered; anthers subsessile, the connective apiculate : fr,

subsessile: seeds margined, usually pitted.

sc§Lbra, Naud. Lvs. rigid, entire or acutely 5-lobed
;

tendrils unbranched: anthers roundish, with a wide con-
nective, the cells straight, not plicate: fr. ovoid or ovoid-
oblong, obtuse, 3-celled, rather large (1 in. long, J^ in.

thick), with broad parallel stripes of white and green.
Mexico.

ptinctElta, Cogn. {PiUgyne suAvis, Schrad.). Lvs.
membranous, cordate, angled or slightly 3-5-lobed,
white-spotted above, pilose, short-hairy or scabrous be-
low, margin remotely denticulate : fr. brown, lightly
pitted, about 3 lines thick : seeds small, about 2 lines
long, strongly compressed. S. Africa. — Int. 1890 by
Henderson & Co. as the Oak-leaved Climber, llelotliria

puuctatct is a beautiful climbing herbaceous perennial,
better known as Pilogyne suavis, and sometimes called
Zehneria suavis. Even when protected, it is too tender
to stand the northern winters. It blooms in clusters;
fls. small, white and star-shape, with a strong musk fra-
grance: lvs. green, small and glossy. Being a very
rapid grower, it is desirable for covering verandas or
for house culture. It will do well in any part of a living
room where it has light. It will grow as much as 16
feet high in one summer by having a liberal supply of
water every day and liquid manure once a M'eek. After
growing outdoors it can he cut down to 6 inches, potted
and taken into the house for the winter. In the spring
it can be cut back, again planted out and it will do welf.
The roots can almost be called tuberous, and can be
kept dormant during the winter, the same as Dahlias,
buried in sand in a cool, dry place, free from frost.

Rapidly increased by cuttings.

MaderaspAtana, Cogn. (MiiMa scabrilla. Am.). Lvs.
scabrous or short-hairy beneath : fr. small, globose :

seeds pitted. Trop. Asia and Afr. — " Fruits reddish when
ripe." J. M. Thorburn & Go. j^mes Vick and W. M.

MENtSCIUM (Greek, a crescent; referring to the
shape of the sori). Polypodidcece. A small genus of
about 10 tropical species, with simple or pinnate lvs. and
the main veins united by successive transverse arches,
on which the naked sori are borne,

retiouiatum, Swz. Stalks 1-3 ft. long, stout: lvs. 2^ ft,

long, 1 ft. or more wide, pinnate; pinnae 1-4 in. wide,
with an acuminate apex, naked or slightly pubescent;
main veins 1-lM lines apart, with 8-12 transverse arches.
Mexico and W. Indies to Brazil. l_ ]yj_ Underwood.
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MENISPERMUM (Greek, moonseed). 3fenispermci-

ceie. JIooNSEED. As conceived by the early botanists,

Menispermuiu contained many species which are now
referred to Cocculus, Abuta, Cissampelos, Tinospora,
Anamirta and other genera. The genus is now considered
to be bitypic, one species occurring in N. America and the
other in Siberia, China and Japan. Moonseeds are twin-

ing woody vines, with alternate long-petioled Ivs., which

petiole at-

1350. Leaf of Menispermum Canadense (XK).

are peltate near the margin,"and axillary or super-axil-

lary panicles or cymes of small dicecious fls. : fr. a com-
pressed berry-like drupe, containing a flattened crescent-

shaped or curved stone (whence the name Moonseed)

:

stamens 9-24, with 4-loculed anthers in the staminate
fls., 6 and sterile in the pistillate fls.; pistils 2-4, with
broad stigmas; sepals i-S, in 2 series; petals 6-8, shorter
than the sepals. Both the Moonseeds are neat and inter-

esting vines, and are hardy in the northern states and
Ontario. Propagated readily by seeds ; or plants of

M. Canadense may be dug from the wild. Cuttings of

ripened wood may also be used.

Canadense, Linn. CoinioN Moonseed. Fig. 1390.

Stems slender and terete, flocculent-pubescent when
young, but becoming glabrous, twining 10 ft. or more
high : Ivs. round-ovate to ovate-cordate, sometimes
entire, but usually angulate-lobed, the long

tached just inside the margin : fls. green-
ish white, in loose, straggling panicles, the
sepals and petals usually 6, the stamens in

the terminal fls. 17-20 and in the lateral

ones 11 or 12: fr. bluish black, ^ in. indiam.,
resembling small grapes. Rich soils in

thickets and lowlands, Quebec to Manitoba
and south to Ga. B.M. 1910.

Datirictiin, DC. In habit much like the
above: Ivs. smaller, deeper green, cordate
and angular: fls. in cymes, yellowish, the ter-

minal ones with 6 sepals, 9 or 10 petals and
about 20 stamens, the lateral ones with 4
sepals, 6 petals and about 12 stamens. East-
ern Asia. —Variable. Rarely planted in this

country. L. H. B

MENTHA (from the Greek name of the
nymph Minthe). LahiiikB. The term Mint,
often applied to various species of the La-
biatee, is most frequently used to designate
plants of the genus Mentha. This genus
is characterized by its square stems and op-
posite simple leaves, in common with others
of the order, and especially by its aromatic
fragrance, its small purple, pink or white
flowers, with regular calyx, slightly irregu-
lar corolla and four anther-bearing stamens, crowded in
axillary whorls and the whorls often in terminal spikes.
Some of the species hybridize freely, producing in-

numerable intergrading forms which make the limita-
tion of certain species difficult. Many forms have been

described, and the synonymy is extensive. About 30
species are now recognized, all native in the north tern-

perate zone, 12 being native or naturalized in North
America. Six species are cultivated more or less for
the production of aromatic essential oil, which is found
in all parts of the herb; and especially in minute globules
on the surface of the leaves and calyx.
Peppermint, the most important economic species of

Mint, ranks as one of the most important of all plants
in the production of essential oils. It was originally
motive in Great Britain and possibly in continental
Europe, but is now widely naturalized, growing in many
places on both continents like a native plant. There is

no record of it in America previous to its introduction
to Connecticut in the early part of the eighteenth cen-
tury. From there it was taken to western New York
and to the Western Reserve in Ohio, and in 1835 " roots "

were taken from Ohio to Pigeon Prairie, in Michigan,
where the industry has grown to larger proportions thau
anywhere else. Peppermint is now cultivated commer-
cially in southwestern Michigan and adjacent parts of
northern Indiana, Wayne county. New York, and in
Mitchara, Surrey and Lincolnshire, England, and in
Saxony.
Peppermint plants may be grown on any land that

will produce good crops of corn, but its cultivation is

most profitable on muck soils of reclaimed swamps. It

is an exhaustive crop, and on upland is rarely included
in the rotation more often than once in five years. On
deep, rich muck soils it is often grown consecutively-
6 years or more with no apparent diminution in yield.

Peppermint is propagated by pieces of running root-
stocks, commonly called "roots." These are planted,
as early in spring as the ground can be prepared, in
furrows 30 inches apart. On upland two or three crops
are usually grown from one setting of the "roots, "but in

the swamp lands the runners are plowed under after
harvest, continuing the crop indefinitely. Clean culti-

vation is required between the rows, and often it is

necessary to hoe the plants or pull weeds by hand, espe-
cially on land that has not been well prepared. Fire-

weed, horseweed, ragweed and other species with bitter-

er aromatic properties are very injurious to the oil if cut
and distilled with the peppermint.
The crop is cut either with scythe or mowing machine

in August or early September, when the earliest flowers
are developed and before the leaves have fallen. In
long, favorable seasons a second crop is sometimes har-
vested early in November. After cutting, the plants
are cured like hay, then raked into windrows and taken
to the stills, where the oil is extracted by distillation

1391. A Mint Still.

with steam. A'"Mint still" (Fig. 1391) usually consists
of two retorts (used alternately), wooden or galvanized
iron tubs about 7 ft. deep and 6 ft. in diam. at the top,

each with a perforated false bottom and a tight-fitting,

removable cover, a condenser of nearly 200 ft. of bloct
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tin pipe immei'sed in tanlcs of cold water, or more fre-

quently arranged in perpendicular tiers over whicli cold
water runs, a boiler to furnish steam and a receiver or
tin can with compartments in which the oil separates by
gravity. The yield of oil varies from 10 to CO pounds
per acre, averaging about 25 pounds for Black Mint, the
variety now generally grown. Three kinds of pepper-
mint are recognized : (1) American Mint, "State Mint"
of New York {M, piperita}, long cultivated in this

country and occasionally naturalized
; (2} Black Mint,

or Black Blitcham (M. piprrifii , var. riihjdi'i^) , a more
productive variety introduced from Eingland about 1889,
and (3) White Mint, or White Mitcham {M. pipe-
rita, var. officinalis), less productive and too ten-
der for profitable cultivation, but yielding a very
superior grade of oil. Peppermint oil is used in

confectionery, very extensively in medicines, and
for the production of menthol, or more properly
pipmenthol. Pipmenthol differs in physical pro-
perties from menthol derived from Japanese Mint.
Japanese Mint, M. aroensis, \aT. piperasoens, is

cult, in northern Japan, chiefly on the island of
Hondo ; not known in the wild state. It has been
introduced experimentally in cult, in England and
the United States, but has not been cult, commer-
cially in these countries. Its oil is inferior in qual-
ity to that of Mentha piperita, but it contains a
higher percentage of crystallizable menthol, of

which it was the original source and for the pro-
duction of which it is largely used. It is propa-
gated by rootstocks carefully transplanted and cul-

tivated by hand-labor. Two crops, rarely three, are
obtained in a season, and by abundant fertilizing

and intensive culture large yields are obtained. It

is usually continued three years from one planting,
and then a rotation of other crops follow for from
three to six years. Three horticultural varieties
are recognized, being distinguished chiefly by
form of leaf and color of stem. The va-
riety known as "Akaknki," with reddish
purple stem and broad, obtuse leaves, is

regarded as best.
Speai'mint is cultivated on peppermint

farms for the production of oil. The
plants are propagated and cultivated
similar to peppermint and distilled in

the same stills. The oil, for which there
is a smaller demand than for pepper-
mint oil, is used chiefly in medicine and
to some extent as a flavoring ingred-
ient in drinks. Spearmint is cultivated
in the vicinity of many large cities to

supply saloons, where freshly cut sprigs
of the plant are used in making the se-

ductive and intoxicating drink known as
^'Mint julep." The plant is more widely
known as an ingredient in "Mint sauce,"
the familiar accompaniment of spring
Iamb and green peas. To supply this de-
mand it is often cultivated in the
kitchen - garden. It is easily propa-
gated by the perennial root-stocks, and
persists year after year with little care

1392.

thriving
nearly all kinds of soil, providing it does not become
too dry.
The Pennyroyal of the Old World is Mentha Puleginm.

A. Wliorls of fls. in terminal splices or S07ne in flie

upper axils.

B. Spikes thick: Ivs. petioled.

c. Xivs. lanceolate, acute.

piperita, Linn. Peppermint. Perennial, by runners
and rootstocks : stems erect or ascending, 1-3 ft. high,
branched, glabrous: Ivs. lanceolate, acute, sharply ser-

rate, 1-3 in. long, glabrous or pubescent on the veins be-
neath, punctate, with minute oil globules: fls. in thick,

terminal spikes, 1-3 in. long in fruit, the central spike
finally exceeded by the lateral ones ; calyx glabrous be-
low, its sharp teeth usually ciliate; corolla purple,
rarely white, glabrous. Intrixhircd in cultivation from
England and occasionally naturalized in moist ground
in various parts of the country. Known as "American
Jlint" or "State Mint]" in New York.

Var. oHlcin&lis, Sole. White Mint. Slender. 1-2 ft.

high: Ivs. 1-2 in. long: stems and foliage light-colored.
Not known in wild state; long cult, in Eng. and spar-
ingly introduced into cult, in America.

Var. vulgiria. Sole. Black Mint. Rather stout, 2-3
ft. high: Ivs. 2-3Min. long: stems usually purple and
foliage dark-colored. Native in England. Cult, in re-
cent years in England, Saxony and America.

cc. Itvs. ovate or subcordate.

citrata, Ehrh. Bergamot Mint. Perennial, by leafy
Stolons, glabrous throughout: stem decumbent, 1-2 ft.

long, branched: Ivs. thin, broadly ovate and ob-
tuse or the uppermost lanceolate and acute: fls. in
the uppermost axils and in short, dense, terminal
spikes; calyx glabrous, with subulate teeth; co-
rolla glabrous. Sparingly naturalized from Eu-
rope, in New York, New Jersey, Florida and Ohio.
— The fragrant, lemon-scented oil is distilled for
use in making perfumes.

Spikes slender, interrupted; Ivs. sessile
or nearly so.

0. Plant glairoits: Ivs. lanceolate.

spic^ta, Linn. (JW. viridis, Linn.). Spearmint.
Fig. 1392. Perennial, by leafy stolons : stem erect,
with ascending branches 1-2 ft. high: Ivs. lanceo-
late, sharply serrate, 2^^ in. or less in length:
whorls of fls. in narrow, interrupted spikes 2-4 In.

long, the central spike exceeding the lateral ones

;

calyx teeth hirsute or glabrate. Widely naturalized
about old gardens throughout the older settled por-
tions of the United States; native in Europe and
Asia.

cc. Playit pubescent: Ics. elliptic 07 ovate-ohlong.

rotundi!61ia, Huds. Round-leaved Mint. Peren-
nial, by leafy stolons, pubescent throughout, some-

what viscid: stems slender, erect or
ascending, simple or branched, 20-30
in. high : Ivs. subcordate at base,
mostly obtuse, crenate-serrate, 1-2
in. long and about two-thirds as wide,
reticulated beneath : fls. in dense or
interrupted spikes 2-4 in. long; calyx
pubescent; corolla puberulent. Nat-
uralized in moist waste places from
Maine to New Mexico. — Sometimes
used as a substitute for peppermint
or spearmint.

aa. Wlwrls of fls. all axillary.

B. Plants usually decumbent: fls.

nearly sessile.

Canadensis, Linn. American Wild
MiNTi Perennial, by runners and
rootstocks : stem usually pubescent,
with spreading hairs, erect or ascen-
ing, simple or branched, 6-30 in.

high : lv'5. ovate-oblong or lanceolate,
glabrous or nearly so, 2-3 in. long,
slender-petioled, the petioles often

exceeding the nearly sessile whorls of light purple fls.:

calyx pubescent. In wet soil or in water at the mar-
gins of streams. New Brunswick to British Columbia
and southward to Virginia and New Mexico. It is a
common plant. — Often called peppermint, for which it

is frequently mistaken and for which it is sometimes
used as a substitute. It is variable in habit and also in

the character of its oil.

BB. Plants somewhat rigidly erect: fls. distinctly

pedicelled.

arv^nsis, var. piperS,3cens, Malinvaud. Japanese
Mint. Perennial, by running rootstocks, puberulent or
finely pubescent throughout: stems erect, with numer-
ous branches, 2-3 ft. high: Ivs. lanceolate and acute to

broadly oblong and ot)tuse, narrowed at the base,

l/^-3K in. long, sharply serrate, with low teeth: fls. in

rather loose, axillary whorls, in distinctly pedicellate
umbels, usually shorter than the slender petioles; calyx
pubescent, its subulate teeth about half as long as the
tube; corolla puberulent. Ltstek H. Dewey.

Mentha spicata—Spearmint,

(XJ^.)



MENTZELIA MEETENSIA 1005

MENTZfiLIA (Jlentzel, an early German botanist).
l/oiis(lcete. Abuut 50 species of erect, sometimes woody
herbs, 1-5 ft. liigh, many natives of North America. Lvs.
alternate, mostly coarsely toothed or pinuatitid : lis. soli-

tary or in cymes, white, yellowish, yellow or red; petals
5 or 10, regularly spreading, convolute in the bud, de-
ciduous ; stamens indefinite, rarely few, inserted with
the petals on the throat of the calyx: seeds flat.

They thrive in sunny, moist or dry situations
sheltered from strong winds. M. Lindleyi, from
Calif., is common in eastern gardens, where it is

known as Bartonia anrea; the other species are
offered by western dealers, but are not generally
in cult. They flower in summer. Although M.
Lindleyi has long been a rather common plant in

cultivation, it is little known in the wild, being
probably a native of central Calif. The seeds
should be sown where the plants are to remain, as
they do not bear transplanting.

A. Color of fls. yellow.

B. I^Is. opening in bright sunshine.

0. Petals 1 in. long.

Lindleyi, Torr. & Gray (Bartbnia aurea,
Lindl.). Pig. 1393. Annual: stem 1-3 ft. high,
branched and straggling: lvs. 2-3 in. long: fls.

about 2% in. across, bright yellow, very fra-
grant in the evening, bracted

;
petals 5, broadly

obovate, nearly as broad as long, rounded at the
apes except an abrupt short point. Probablv cen-
tral Calif . B.M.3649. B.R. 22:1831.

CO. Petals S-2yi in. long.

laevicaiilis, Torr. & Gray. Biennial: stem 2-3
ft. high: lvs. 2-8 in. long: fls. yellow, 2K-3 in.

across, bractless; petals lanceolate, aciiminate.
Neb. to Calif. B.B. 2:459.

BB. Fls. opening toa-ards night.

nuda, Torr. & Gray. Biennial: stem somewhat
slender, 1-5 ft. high: lvs. 1-3 in. long: fls. creamy
white, l/'2-23^ in. across, usually bractless; petals
10. Dakota to Kans., Colo, and Tex. B.M. 5483 (as Bar-
tonia nuda}. B.B. 2:458.

AA. Color of fls. pitre white.

omata, Torr. & Gray. Annual : stem 2 ft. and more

:

lvs. 2-6 in. long: fls. 5 in. across, opening towards night,
fragrant, usually bracted; petals 10; stamens 200-300.
Dakota and Mont, to Tex. E.H. 1878:430. B.M. 1487 (as
Bartonia decapeta la\ B.B. 2 : 459.

M. B. CouLSTON and W. M.

MENYANTHES (Greek, men, a month, and anthos,
flower; perhaps because it flowers for about a month).
Genliantlcece. Buckbean. A genus of 2 species of
small perennial bog plants with creeping rootstocks and
small, 5-lobed white or purplish fls. borne in late spring.
They are procurable from dealers in native plants. The
genus is one of the few aquatic groups in the gentian
family. It is allied to Limnanthemum, but the fls. of
the latter are not bearded or crested on the face as they
are in Menyanthes. Lvs. all alternate, stalked: corolla
somewhat funnel- or bell-shaped; stamens inserted on
the tube of the corolla; hypogynous glands 5: style long.

triJoliata, Linn. Buckbean. About 9-18 in. high:
Ifts. 3, oval or oblong-obovate, 1-1/^ in. long: raceme
about 12-fld. Bogs, north temperate regions. B.B. 2:622.

V. 2: 198 and 3:208. -The lvs. are said to be used in Ger-
many as a substitute for hops in beer-making. A very
interesting bog plant.

MEECTJEY. Chenopodium Bonus -Jlenrieus.

MEEEND£EA (from qnita meriendas, Spanish name
of Colchinm autnmnale; some of these plants formerly
considered to belong to Colchicum). Lilil^cece. About
10 species of bulbous plants, mostly natives of the Medi-
terranean region and Asia Minor. They belong to the
same tribe with Colchicum and Bulbocodium, but Colchi-
cum has a real corolla tube, while the other two genera
have 6 very long-clawed segments which are merely con-

nivent, forming a loose tube at first and afterwards
separating. In Merendera there are 3 styles which are
distinct from the base, while in Bulbocodium the style
is 3-cut only at the apex. Merenderas are low, stemless
plants with tunicated corms : lvs. linear, appearing with
the fls. : fls. 1-3, appearing in spring or fall, mostly lilac-

colored. The genus is divided by Baker (Jour. Linn.

M^^V^^/.

1393 Mentzeha Lmdleyi (X^i)

Soc. 17:438, 1880) into two groups, based on the anthers.
The 2 species described below belong to the group with
small, oblong, versatile anthers, which are fastened at

the middle rather than the base. They are hardy spring-

blooming plants with about 3 lvs., and fls. 1-lH in.

across. These rare plants are procurable from Dutch
bulb-growers. They are pretty, small-fld., early-bloom-
ing, hardy, fragile plants which persist well under good
garden cultivation.

a. Blade of petals ohlanceolate, obtuse.

Cauc&sica, Bieb. The 3 outer corolla segments appen-
daged on each side at the junction of blade ami claw; new
corms sessile. Caucasus, Persia. B.M. 3690.

AA. Blade of petals lanceolate, acute.

soboliSera, Pisch. & Mey. Segments not appendaged:
a very small new corm produced at the apex of a shoot.

Asia Minor, Persia.

M. Muthmica is advertised by Van Tubergen.

J. N. Gerard and W. M.

MERTfiNSIA (after Mertens, a German botanist).

Borragindcew. About 15 species of perennial herbs,
natives of the north temperate zone, the most popular
of which is M. pulmonarioides, better known as M. Vir-

ginica, Virginia Cowslip, Blue Bells, and Virginia Lung-
wort. This grows 1-2 ft. high and bears more or less

drooping clusters of blue-belled fls. in March to May
(see Pig. 1394). The fls. are about 1 in. long, and 20 or
more in a terminal group. They have a purple tube and
blue bell of distinct shape, the lobes of the corolla being
less pronounced than in the other species. Mertensias
are allied to Pulmonaria, but the fls. have no bracts, as

in Pulmonaria. They are botanically nearer Myosotis,
which contains the forget-me-nots. Mertensias are gla-

brous or pilose : lvs. alternate, often having pellucid

dots : racemes terminal or the cymes loose, few-fld.,

1-sided, sometimes panicled : fls. blue or purplish, rarely

white; calyx 5-cut or 5-parted; lobes 5; stamens fastened
at the middle of the tube or higher.
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1394. Virginian Cowslip or Blue Bells

—Mertensia pulmonarioides (X3il).

The common Mertensia is one of tlie plants that should
remain undisturbed for years, and hence is suited to the
rockery. Its leaves die down soon after flowering time.
"The plant should have a sheltered position, full sunshine
and rich, loamy soil. M. Sihirica is considered hy some
even more desirable. The fls. are later, light blue, and
not as distinctive in form. The foliage of M. Sibirica

lasts through the
summer. Mertensias
may be prop, by seed
if sown as soon as
ripe, but with uncer-
tainty by division.
Although of secon-
dary importance,
Mertensias add vari-

ety to the border and
are nearly always
attractive to plant-
lovers.

A. Fls. trumpet-
shaped, the open
p or ti n not
prominently 5-

lobed; filaments
much longer
than the an-
thers.

pulmonarioides,
Roth. {31. Virglnica,
DC). "Virginian
C o "w s L I p. Blue

Bells. Pig. 1.394. Very smooth and glabrovis: Ivs. obo-
vate or oblong, or the lowest large, rounded and long-

stalked; veins conspicuous : fls. generally more nodding
than shown in Pig. 139.5. Spring. N. Y. to S. C. and
Tenu., usually inhabiting low or moist grounds. B.M.
160 (asPulmonaria). B.B.3:60. Gn. 23, p. 463, and 32,

p. 173. V.3:181; 7:244; 11:180, and 12:140. Mn 4:33.

AA. Fls. with the upper portion more hell-shaped and
prominent spreading lohes : filaments shorter
than the anthers or only a little longer.

E. Tube of corolla S or S times as long as the bell.

obIongiS61ia, G. Don. About 9 in. high, smooth : Ivs.

mostly olilong or spatulate-lanceolate; veins inconspicu-
ous: calyx lobes acute. "Western N. Amer. —Not easy
to cultivate.

BE. Tube of corolla not twice as long as the belt.

0. Calyx-lobes obtuse, oblong.

Sibirica, G. Don. This and the next grow 1-5 ft. high
and have broad, veiny Ivs., the upper ones very acute or
acuminate. M. Sibirica is pale, smooth and some-
"what glaucous : stem-lvs. oblong- or lanceolate-ovate.
E. Siberia, Rockies and Sierras. Gn. 18:259.— Offered
by some American dealers.

cc. Calyx-lobes acute, lanceolate'or linear.

paniculata, G. Don. Greener than M. Sibirica, rough-
ish and more or less pubescent: stem-lvs. ovate to ob-
long-lanceolate. Lake Superior and north, E. Asia.
B.B. 3:60. B.M. 2680 and B.E. 2:146 (as Pulmonaria
paniculata)

.

M. umirdtilis, Greenm., from Oregon, a recently described
species, is offered by Horsford. Allied to M. Sibirica. but has
larger corolla and longer lauceolate-aente calyx-lobes.

G. C. "WooLSON and "W. M.
MESCAL BUTTON is Echinocactus Williamsii.

MESEMBRYANTHEMUM (Greek, midday flower;
the flowers usually open in sunshine and close in shadow)

.

Ficdidece, or Mesembrycicea'. Pig Marigold. The type
genus of a family of something more than 20 genera and
about 500 species, widely distributed in dry tropical and
subtropical regions. Of the other genera known to
horticulturists, only Tetragonia and Sesuvium are promi-
nent, and even these are relatively unimportant. Mes-
embryanthemum itself includes some 300 species, nearly
all of -which are South African, according to Sender
"abounding throughout the arid plains and sands of the

whole country to the south of the Orange river and
west of the Great Pish river." Four species are de-
scribed by Benthara in Plora Australiensis. Two (M.
crystalllnum and aquilaterale) are native in California.
Others occur in New Zealand, Canaries, Arabia and the
Mediterranean region. They are su.'i-u lent plants, mostly
herbs, but some are shrubs. They are allied botauically
to the cactaceous series, although lacking the spines of
those plants and bearing true leaves. Horticulturally,
they are fanciers' plants, and are classed with "succu-
lents." Very few are in the general trade, although a
imniber are advertised in California and others are in
botanic gardens. Usually the flowers open only in bright
sunlight, but there are a few evening-blooming species.
As with most succulents, the species are not well under-
stood botanically, owing largely to the difficulty in mak-
ing herbarium specimens. Many of them are of odd
and grotesque form. One species, M. crystaUinum, is

a common house plant, being knoAvn as Ice Plant, but it

is one of the least showy in flower. It is grown for the
thick glistening foliage. It propagates readily by seed
or division. The best available account of the Mesem-
bryanthemums is Sender's elaboration of the S. African
can .species (293 numbers) in Flora Capensis, Vol. II

(1861-2) L. H. B.

In Meserabryanthemum the leaves are mostly oppo-
site, entire or the margin somewhat spiny, fleshy and
often subcylindrical or triangular in cross-outline; flow-
ers perfect and regular, axillary and solitary or some-
what corymbose ; calyx gamosepalous, usually with 5
unequal lobes and the tube adnate to the ovary; petals
very many, in one or more rows, usually linear, white,
yellow or rose-color ; stamens very numerous : ovary
most commonly 5-loculed : fruit or capsule opening
radially at the summit, hygroscopic: seeds very numer-
ous, small. "The capsules are tightly closed in dry
weather and open naturallj' after a rain," writes Sender.
"If thrown in water until it becomes thoroughly soaked
and then removed, an old capsule "will open out its capil-

lary valves, radiating from a center like a star; and will

close them again when dry. This experiment may be
repeated several times without destroying their remark-
able hygrometric property." The following species are
S. African unless otherwise noted. Mostly perennials.
Mesembryanthemum, or Pig Marigold, is a large

genus, and the majority of the species are natives of the
Cape of Good Hope. They are found in their native
habitats growing most luxuriantly on dry, barren, rocky
places and on dry, sandy plains. They are succulent
plants wuth thick, fleshy leaves, and are therefore able
to stand the severe drought they have to put up with in
those arid places. Knowing that these plants delight in
dry, arid situations, this gives the key to their cultiva-
tion. "When grown in pots, care should be taken that
the pots are well drained. A light, sandy loam, mixed
with brick rubbish broken small, makes a good compost
for them. In summer they can be placed out-of-doors
in a slightly elevated and sunny position, where they
will produce an abundance of their showj' blossoms.
On the ai>proach of cold weather in the fall they may
be placed in a cool greenhouse with a dry atmosphere
and plenty of air. Very little water is needed during the
dull months of winter. Some of the species make good

. window plants. M. cordifolium, var. variegatum. is

largely grown for edgings for beds. M. pomericlianum
and M. tricolorum are good showy annuals. Propagation
is effected either by cuttings or by seeds. Cuttings should
be dried in the sun for two or three days before they
are inserted in sand. Robert Cameron.
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A. Epapulosa: Plant not hearing glittering papillce or
projections (species 1-23).

B. Plant stemless or nearly so.

c. Zvs. 4-6, semi-terete at the base, thickening and
triquetrous at the apex.

1. tigrinum. Haw. Tiger's Jaw. Stemless or essen-
tiallj- so: Ivs. cox-clate-ovate, 2 in. or less long, glaucous
green and marbled with white, the upturning edges
with long, soft, ciliated teeth, the keel entire: fls.

nearly sessile, large, yellow. B.R. 3:260.

2. felinum, Haw. Fig. 1395. Lvs. triquetrous, rhom-
boid-lanceolate, 2 in. or less long, but narrower than in

the last, somewhat glaucous, faintly dotted with white,
the edges with 8 ciliate teeth; keel entire: fls. nearly
sessile, yellow.

CC. Jjvs. 4-6, triquetrous , tJUcTcened from the base to the

middle, but tapering to the apex.

3. albin^tum. Haw. Stemless: lvs. curved-triquet-
rous xipwards, with a recurved mucro or spine at tlie

apex, bearing elevated whitish dots ; fls. sessile, yellow.

ccc. Z/i'S. half-cylindrical, of varioics sizes or forms on
the same plant, in alternate pairs,

i. angiistum, Haw. Nearly or quite stemless, small

:

lvs. 2-ranked, linear, tongue-shaped, long, keeled at the
apex, somewhat unequal, one of them straight-acute
and the other hooked: Bs. nearly sessile, yellow.

cccc. Ijvs. tongue-shaped, with one margin tliicker

than the other, of two or more forms, 2-ranked.

B. Peduncle less than 1 in. long.

5. linguaefdrme, Haw. Lvs. unequally tongue-shaped,
deflexed and somewhat falcate, becoming depressed
when old, flatfish above, obliquely attenuate : fls. yellow.
Index Kewensis makes the M. linqnccforme of Haworth
synonymous with M. ohliquum, Willd., and uses Lin-
naeus' M. Unguifornie as a tenable name.

DD. Peduncle 1 in. or more long.

G. cultrfltum, Salm-Dyck. Lvs. 2-ranked, thick,
tongue-shaped and curved like a pruniug-knife, blunt
at the apex: fls. yellow, on a somewhat 3-angled pe-
duncle.

7. depr^ssum, Haw. Prostrate: lvs. narrow, tongue-
shaped, recurved-depressed, acute: fls. yellow, with
petals somewhat recurved.

8. pustulS-tum, Haw. Lvs. 2-ranked, narrow, tongue-
shaped, long and ascending, blunt, bearing pustules near
the base: fls. yellow.

BB. Plant ivith an evident erect or prostrate stem.

c. Foliage lvs. distinct or essentially so {not truly per-
foliate nor connate).

D. Stem or caudex prostrate.

E. Peduncle with 2 bracts.

9. tricoldrum, Haw. {If. tricolor, Hort.). Stem 1 ft.

long : lvs. cylindrical, acute, green, 2-3 in. long,
minutely punctate: fls. yellow, blood-colored inside, the
petals acute, the anthers brown. Gn. 24, p. 89. — There
is a white-fld. form.

10. acinaciJfirme, Linn. Stem articulate, 2-3 ft. long,
the young growth compressed : lvs. opposite, 2-3 in.

long, simitar-shaped (curved and thicker on one edge),
the keel dilated: fls. purple, about 4 in. across, "the lar-

gest in the genus," the stigmas 14: fr. size of a goose-
berry, and eaten by Hottentots. — Handsome.

11. rubrocfnctum, Haw., is probably a form of the
last, differing in having a red line on the keels of the
lvs. B.R. 20:1732.

12. aequilaterale, Haw. Differs from 31. acinaciforme
chiefly in thinner lvs. and smaller fls.: fls.. fragrant,

Hi in. across. Native to Australia, Tasmania, Chile and
S. Calif.

EE. Peduncle without bracts.

13. £dule, Linn. Stem angular: lvs. opposite, 3-4 in.

long, triquetrous, curved, the keel serrate: fls. large,
yellow or purple, the stamens 8: fr. edible, being one of
the Hottentot Figs. Grows well on the sea cliifs in S.
England, making long, hanging masses (Gn. 55, p. 235,
with picture).

04

DD. Stem, or at least the brancfies, erect or prominently
ascending.

E. Pis. yellow, orange or copper-color.

14. aurantiacum, Haw. Stem becoming 1 ft. or more
high, much branched, sometimes decumbent at base, the
branches somewhat compressed: lvs. 1 in. or less long,

smooth and glaucous, bluntly triquetrous: fls. orange,
with petals % in. long and in about 3 series.

15. atlreum, Linn. Larger: lvs. lJ'2-2 in. long, cylin-

drically triquetrous, smooth and glaucous, mucronate;
fls. golden, 2 in. across, the petals in many series. B.M.
262. — In this and the last, the lower lvs. are often nearly
connate at the base.

EE. Pis. rose-color or purplish.

F. Petals of tivo unlike kinds, — subulate and linear-
lanceolate.

16. mutabile, Haw. With straw-color or reddish
tortuous, erect branches: lvs. about Join, long, com-
pressed-triquetrous, incurved, the keel entire, apex
acute : fls. mostly solitary on an upwardly thickened pe-
duncle, rose-color, the inner short petals pale yellow.

1395. Meseinbryanthemum felinum (X/^).

17. inclaudens, Haw. Distinguished from the last by
scimitar-shaped lvs. and broader petals: lvs. crowded,
green, compressed-triquetrous and scimitar-shaped
(thicker on one edge).

FF. Petals of one kind.

18. bl&ndum, Haw. Two ft., with numerous branches

:

lvs. distant, 2 in. or less long, compressed-triquetrous,
but with equal sides, narrow, minutely dotted, acutish;
fls. 2 in. across, pale rose, the petals toothed. B.R.
7:582. L.B.C. 6:599.

19. spectAbile, Haw. Stem prostrate, but branches
ascending : lvs. 2-3 in. long, crowded, glaucous, in-

curved and spreading, triquetrous, attenuate and mu-
cronate : fls. purplish ; petals 1 in. long, the inner some-
what shorter. B.M. 396.

20. muricatum, Haw. Stem suberect: plant bluish:
lvs. less than >2 in. long, somewhat incurved, deltoid
and'toothed, very glaucous: fls. small and fragrant, the
petals acute.

CC. Foliage lvs. truly connate or perfoliate.

D. Zivs. triquetrous.

21. gemin^tum. Haw. Dwarf: stem snbshrubby, the
brandies procumbent: lvs. erect, glaucous white, the
cartilaginous margins entire: fls. white (?).

22. acutAngulum, Haw. Stem shrubby, with rigid and
erect brandies: lvs. sheathing. % in. long and about as

long as the internodes, glaucous green, triquetrous,
compressed near the apex, somewhat incurved: fls.

white, small, in a panicle.

DD. Lvs. elongated, subulate or somewhat cylindrical.

23. Btipuiaceum, Unn. Dwarf, with erect, decussate
branches: lvs. lK-2 in. long, very slender, crowded,
spreading and recurved, very glaucous: fls. in the axils,

mostly solitary, purplish.
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AA. Papulosa: 2-*lant nsualhj hearing glittering pa-
pilloi, vesicles or projeetions on stems and Ivs.,—
hence the popular name Ice Plant (species 24-33).

B. Hoot anmial or biennial {cult, as anmials).

c. JJ^ls. white or rose-color, sessile or nearly so.

24. crystalllnum, Linn. Ice Plant. Pig. 1396. A
common plant in window-gardens and lianging baskets,
and readily grown from seeds (which are offered by
seedsmen), procumbent: Ivs. flat, fleshy, ovate or long-
spatulate, usually clasping, undulate, covered with
glistening dots or elevations: fls. small, whitish or va-

^1*^

1396, Common Ice-plant—Mesembryanthemum crystallinum,

(XK.)

rying to light rose-color. S. Afr. , Greece, Canary
Islands, S. Calif.— Grown for its glistening foliage.

Pis. open in the sun.

cc. Fls. yellow, long-pediincled.

25. pomeridianum, Linn. Stem simple or forking, the
branches ascending, hairy on branches, peduncles and
calices: Ivs. lance-spatulate or spatulate. narrowed into

a petiole, ciliate: 2 of the calyx lobes longer than the
petals

;
petals linear-lanceolate.

26. gl&brum, Ait. Glabrous : Ivs. lance-spatulate,
petiolate and dilated at base : fls. straw-colored, darker
at the eye; lobes of the calyx linear and unequal.

BB. JRoot perennial and the stem becoming somewhat
woody,

0. Lvs. flat, petiolate.

27. cordiSdlium, Linn. Stems 1-2 ft., diffuse, minutely
papillose: lvs. opposite, 1 in. or less long and nearly as

wide, cordate-ovate, somewhat pajjillose: fls. solitary,

peduncled, purple, the petals short and linear. A var.
"variegatum is in cult., and is a good half-hardy trailing

plant.
cc. Lvs. compressed-triqttetrous, not petiolate.

2S. ^leg'ans, Jacq. Shrubby, 6-12 in. or more tall,

branchy, whitish or red: lvs. crowded, K in. long and
very narrow, very glaucous, scabrous: fls. numerous,
mostly panicled, pale red (or whitish), the petals % in.

long.
COO. Jji's. terete or nearly so.

D. Branches hispid or iristly.

29. subcomprSsanm, Haw. Erect, 2 ft.: lvs. not
crowded, % in. or less long, narrow,-verj' blunt, green-
ish canescent, flattened-terete : fls. solitary, purplish;
calyx lobes unequal.

30. Jloribundum, Haw. Tortuous in growth, the
branches not over 6 in. long, more or less decumbent:
lvs. less than 1 in. lon^, very narrow, terete, curved,
obtuse, a little thicker towards the apex: fls. small,
axillary, rose-color, the 5 styles exserted, the petals
twice longer than the calyx.

DD. Branches not hispid.

31. barbatum, Linn. A foot or more tall, diffuse and
decumbent: lvs. not crowded, Vain, long, spreading,
green and pellucid, semi-cylindrical, with 5 or 6 hairs
at the end: fls. solitary, reddish, the petals entire and
2-3 times longer than the calyx.

32, BteUatum, Mill. Three or 4 in. high, fleshy and
tutted: lvs. crowded, Ys in. long, glaucous, semi-cylin-
drical, scabrous, with many hairs at the apex: pedun-
cles hairy: fls. reddish violet, the calyx campanulate,
% in. long.

33. dtosum, Haw. Much like the last: lvs. longer,
flattish above and convex beneath, ciliate also at the
base: calyx longer: fls. reddish violet. R.H. 1869, p. 35C.

Accessible pictures of Mesembryantheraums which are not
mentioned in American lists, are as follows: M. Bolusii,
Hook. f. B. M. mtU.—M. Sriwnii, Hook. f. B. M. 6985.-Jf.
crmifldrum, Linn. R. H. 1857, p. 122 (as M. cuneifolium).— Jlf.

ficifirme, Haw. G. C. II. 25:373.-Jlf. minutum. Haw. R. H.
1869, p. 356.—M. piiginniforme, Linn. R. H. 1857, p. 178.— JiT.

r^'seum. Willd. Gn. 52, p. 439.—Jl/. testlculatuin, Jaca. R. H.
1869, p. 35 (as M. octophyllum). l_ jj_ j5_

MESOSPINlDIUM (Greek compound; meaning ob-
scure). Orchiddcece. The plants cultivated as Mesospi-
nidium are referred by some to the genus Cochlioda. They
have the habit of a slender Odontoglossum, with sheath-
ing lvs. at the base of the pseudobulbs. Fls. in racemes
or panicles; sepals and petals sub-similar, expanded;
labellum with 2 longitudinal ridges, adnate to the col-

umn, with rounded lateral lobes and a narrow middle
lobe: column long or short: pollinia 2, seated on a rhom-
boid pedicel. These plants are evergreen coolhouse
orchids, and thrive well in baskets of peat and moss,
with plenty of water. Cochlioda has about 5 species, of
which the following is often cultivated:

sangruineum, Eeichb. f. Pseudobulbs oval, 2-lvd.,

mottled: lvs. ligulate, sharp-pointed, shorter than the
many-fld. drooping panicle: fls. numerous, small, vivid
rose; the lower sepals are partially united, oblong;
petals cuneate-ovate. Peruvian Andes. B.M. 5627.

M. vulcdnicum, Reiehb. f., is described as Cochlioda vulcan-
ica (p. 341), its proper name. Heinkich Hasselbkikg.

MfiSPILTJS (Greek, substantive name). BosAcew.
Mespil. Medlar. From Pyrus, with which this genus
is united by British authors, Mespilus differs in bear-

ing the flowers singly on leafy growths of the season
(the fruits, like the quince, having no true detachable
peduncles as pears and apples do), and in having the
top of the ovaries not covered by the over-growing
receptacle. There is but one species of true Mespilus,

but some authors (e. g., Focke, in Engler & Prantl's

"Die Natilrlichen Pflan-
zenfamilien ") include
some of the Cratfegus
species in the genus.
The common Medlar

is Mespilus Germdnica,
Linn., native to Central
Europe. To a consider-
able extent in parts of
Europe it is grown for
its acid fruits, but in this

country it is very little

known. It is perfectly
hardy in central New
York, and its cultivation
requires no special treat-

ment or skill. It makes
a twiggy, tough-wooded
b\ish or small tree, 10 to

15 feet high, bearing
large white blossoms late

in May or early in June,
after the leaves are full

size. The foliage is soft
and luxuriant ; leaves
lance-oblong or long-ob-
long, pubescent, simple,
serrate. The fruit (Fig.

1397) remains hard and austere until mellowed by
frosts. With the freezing and the incipient decay, the
fruit becomes brown and soft. It is usually picked
after it is touched by frost and laid away on shelves
or in drawers in a cool, dry room; the ripening process
which follows is known as bletting. When finally soft-

ened, it is agreeable for eating from the hand, partic-

ularly for those who enjoy fruit-acids. It also makes
good preserves.

1397.

Medlar—Mespilus Germanica.

Natural size.
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Medlars are easily raised from seeds, althougii seeds
(like those of Crataegus) may not germinate the first

year. On these stoolvs the named varieties may be
grafted or budded. Medlars may also be worked on
pear, thorn (Cratregus) or quince. The Dutch or Hol-
landish and the Nottingham are the leading varieties.

The fruit of the former is often 23-2 Inches in diameter.
The latter is much smaller, but is better in quality.

There is also a seedless variety.

M. ffrandiflbra. Smith {'M, Smithii, DC), is Cratsegus grand!-
flora (see p, 307). Gn. 22, p. 103 luid 3i, p. (i(3. l_ pj_ 3^

MESQUIT of Mexico is Prosopis juliflora (Legumi-
nos^). A picture of a Mesquit forest is shown in G. F.

1:11C.

METROSIDf;ROS (Greek, heart of iron; this and
other genera of the Myrtle family are called ironwoods).
Myrt(icexv. About IS species of trees and shrubs, rarely
climbers, mostly natives of the Pacific islands from New
Zealand to Hawaii. They belong to the class of Austra-
lasian shrubs whose chief beauty lies in tbeir long red
anthers. They are somewhat grown for a fancy Easter
trade by florists, largely from imported stock. In
Metrosideros the flowers are borne in dense 2- or 3-forked
cymes, while in Callistemon they are borne in spikes.
Leaves mostly opposite: petals 5, spreading; stamens 1

inch or more long, much longer than the petals. The
species described below are coolhouse shrubs, and are
rarely grown outdoors in the South.
Apparently the commonest of the Bottle Brushes in

the trade is Callistemon laneeolattts, which is passing
among florists as Metrosideros florihunda and M. ro-
htista. In Fig. 320 (i>age 218) the plant is shown with
apparently terminal inflorescence, but the branch is

reallj'' terminated by some leaf buds, which develop
later, as in Fig. 1398. The handsome plant figured in

William Scott's "Florists' Manual," and to which he
refers in the following paragraph as 3Ietrosideros ro-

hiista, seems to be none other than Callistemon lanceo-
latus (see supplementary list). s^ jj^

The plant known to the trade as 3Ietrosideros robusia
has been grown for many years as a cool greenhouse
plant, but it is only within a dozen years that Euro-
peans have been sending American florists the compact
little bushes that now arrive with our Azaleas. The
city florist can perhaps dispose of one of these Bottle
Brushes for every ten plants of Azalea Iiidica, Plants
in G-inch pots, well flowered, fixed with a red ribbon
and placed in a modern basket certainly look novel and
attractive. The Belgians grow the young plants in peat,

as they do most hardwooded plants, but they do very
well in good turfy loam with a fourth of leaf-mold.
Cuttings of the young growth may be struck in early
spring and planted out in good soil by the end of May,
but it is cheaper to import stock. When the plants
arrive soak the ball of roots, pot firmly and place them
in a house of about 45°. Freshly imported plants can-
not be forced in much heat, like Azaleas, or they will

shed their flowers. Watch them carefully, give them
more heat gradually and they will bloom for Easter.

Plants unsold the first spring will be much more satis-

factory the second j'ear. By the end of April cut them
back to within 1 or 2 inches of the old growth, put them
in a good heat and keep them syringed. They will make
a bushy growth, with a good number of shoots. Early
in June plunge them in a sunny spot outdoors, with the
rim of the pot well covered, and be careful that they do
not suffer for water in hot weather. In July, or earlier,

mulch the pots with an inch of half-decomposed cow
Tuanure. Before frost remove the plants to a temp, of
45°, or warmer if bloom is desired before Easter.

William Scott.
A. Flowers red.

rohiista, A. Cunn. Lvs. opposite, elliptic-ovate, obtuse,
veiny, with an extra nerve near each margin and parallel,
glabrous: inflorescence a 3-forked cyme: fls. red; calyx
top-shaped. New Zeal, B. M. 4471 "(erroneously as M.
florida )

.

AA. Flowers yellowish.

fl6rida, Sm. Lvs. opposite, obovate-oblong, veiny, gla-
brous: inflorescence a thyrse: fls. yellowish; calyx top-

shaped, minutely silky. New Zeal. Not B.M. 4471, which
is M. robusta. — The typical form is not advertised, but
only var. variegata.

M. floribibida is not advertised in America, but stock im-
ported by an Ithaoa florist under this name from Belgium is
Callistemon laneeolatus (Fig. lOOS). SI. tloribuuda, Smith, is

1398. Metrosideros floribunda of tbe trade, but
Callistemon laneeolatus of the botanists.

thought to have white fls. Lvs. opposite, petiolate, ovate-laneeo-
hite; fls. ill an umbel-like, decussately branched panicle.
Australia.— iH". semperflnrens, Lodd.^Callistemon laneeolatus.
—M. speciusa, Sims=CaLlistemon speciosus. W.M.

MEXICAN TEA. Consult Chenopodium.

MEYfiNIA. See Thinibergia.

MEZEREUM. See Daphne- Mezereiim.

MICHAtXIA (Andre Michaux, 1746-1802, French bot-
anist, who lived for ten years in America and wrote
much on American plants). Campannldcece. About 4
species of rather coarse-habited biennial herbs from the
Orient, of which 31. campaiutloides is best known. It

grows 4-5 ft. high, has irregularly toothed, bristly-hairy
foliage and large, curious drooping fls., white, tinged
with purple, wheel-shaped at first, later reflexed. The
flower is parted nearly to the base into 8-10 oblong seg-
ments, lH-2 in. long. This plant is a striking subject
fortheback of a hardy border. It is easily prop, by seeds
(which should be fresh), and likes a well-enriched soil of
a light nature. An American dealer offers a climber
with bell-shaped fls. under the name of M. ca^npa-
nulata but these plants are erect herbs.
Michauxia belongs, with Campanula and other genera

of garden importance, to a group characterized by hav-
ing the capsule closed at the top and opening laterally

by little holes between the ribs or by small solitary

valves. Michauxia is distinguished from the other genera
of this group by the 8-10-parted corolla with narrow,
spreading, finally reflexed lobes and an 8-10-celled ovary.
Michauxias are erect plants, hispid or glabrous: lvs, ir-

regularly toothed or lobed, tbe stem-lvs. few: fls. termi-

nal or strung along the branches, the top ones opening
first, peduucled or nearly sessile, white or pale rose.

campanuloides, L'H^r. Lvs. lanceolate in outline;

upper ones sessile, acute, almost clasping: calyx with
reflexed appendages shoi'ter than the lobes; stamens 8.

Asia Minor. B.M. 219. j. 3, Keller and W. M.
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MICHfiLIA (P. A. Micheli, 1679-1737, Italian botanist).

Magiwlidceai. Twelve to 17 species o£ temperate and
tropical trees, mostly natives of mts. of India, 2 of which
are cult, in our southern states for their handsome mag-
nolia-like foliage and red or pale yellow, fragrant 9s.

Fls. mostly axillary, solitary; sepals and petals similar,

9-15 or more, in 3 or more series; stamens as in Mag-
nolia; carpels in a loose spike; stigraadecurvent: ovules

2 or more: fr. a long, loose or crowded spike of leathery

carpels, which split down the back: seeds like Magnolia.

A. Fls. pale yellow.

Champ^ca, Linn. A tall tree native of the Himalayas

:

Ivs. ovate-lanceolate, tapering to a long point, 8-10 in.

long, 2K—t in. broad, shining above, pale and glabrous or

puberulous beneath; petiole IK in. long: fls. 2 in. across;

sepals oblong, acute; petals linear; fr. 3-4 in. long.

AA. Flowers red.

Suscita, Blume. Lvs. elliptic-lanceolate: none of the

sepals or petals linear. China. B.M. 1008 {Magnolia
ftiscata). M. B. ConLSTON.

Miehelia fuscata is one of the most popular garden
shrubs in the southern states. It is known as the Brown-
flowered or Banana shrub; also Magnolia fuscata. It

is shrubby in habit, attains a height of 10 to 15 ft. and is

perfectly hardy in the middle and lower South. The
shining young twigs and petioles are covered with brown
tomentum. The fls. are 1-lK in. across, brownish yellow,

edged with light carmine, exhaling a strong banana fra-

grance. The tiowering period extends from the end of

April until June. Prop, by seeds as stated for Magnolia
grandiflora, but as seed is somewhat scarce, the better

method is from ripened wood cuttings, under glass and
with bottom heat. The cuttings should have 1 or 2 lvs.

left, and be cut before very cold weather. It is a very
desirable conservatory shrub in northern sections.

P. J. Beeckmans.
MICHIGAN HOBTICULTirRE. Fig. 1399. The loca-

tion of the lower peninsula of Michigan is a most fortu-

nate one for the pursuit of horticulture. Flanked on
either side by a great body of water, the climate is modi-
fied materially both summer and winter, thus affecting

the kind and quality of products that can be successfully
grown. Peaches are regularly ripened on a parallel

that forms the northern boundary of Vermont ; even
figs have been ripened in the open air in the south-
western corner of the state. This modification of cli-

mate affects not only temperature, but humidity; and on
the side of prevailing winds during the heated season
there is greater immunity from drought as a result of

the moisture-laden atmosphere.
Michigan is covered with drift, and the soil in the

western portion is, in considerable measure, open and
porous in character, but having as a constituent proper-
ties admirably suited to the growth of trees. The kind
of timber growing naturally upon the soil of western
Michigan has deceived many people with regard to the
character of the soil. Elsewhere heavy timber has usu-
ally grown on clay loam, but some of our light, sandy
soils were covered originally by a heavy growth of beech,
maple and basswood. This peculiar adaptation of west-
ern Michigan to the growth of timber trees has been
a strong factor in favor of orcharding, and some of
the finest orchards are upon the lighter lands.
There was a wide range of wild fruits indigenous to

Michigan, and the early seeds of apples and pears
brought by the French missionaries produced trees of
wonderful vigor and fruitfulness. Many of these trees
are still standing in the vicinity of the old missionary
stations. For a good many years after the early settle-

ments in the state, fruit and garden products were
raised simply as an accompaniment of the farm home or
the town garden. Market horticulture has followed the
rapid growth of cities and the development of modern
methods of transportation.
The apple-growing region covers the southern part,

extending northward and covering what is known as the
"Thumb" (south of Saginaw bay), reaching as far north
on the Huron shore as the Straits of Mackinac, and
on the western, with a somewhat wider belt, to and in-

cluding the Grand Traverse region. This same area

is well adapted to the growth of the pear, cherry, and
most of the small fruits. Peach-growing for profit is

followed in a rather narrow belt along the west shore of
Michigan, technically denominated the "peach belt," and
upon reliefs of ground over a much wider area, extend-
ing even twenty to forty miles toward the interior from
Lake Michigan; the northern terminus of this belt is

Grand Traverse bay. At the date of this writing (1900)

the most promising apple region lies in the middle-west-
ern part of the lower peninsula. The aggregate acreage
devoted to apple-growing in the 39 apple counties is

202,587; and the acreage of peaches in the 12 counties

in which this fruit is grown commercially is 39,051.

In the evolution of commercial horticulture in Michi-
gan, specialties have been developed and we find the
peach a leading product wherever it can be successfully
grown. To illustrate the rapid increase of peach-grow-
ing in tne state, it is enough to say that the average
number of trees planted in the state annually, between
1890 and 1900, was 750,000. The shipments from the
western part of the state are uniformly large, and the
aggregates are often, in productive years, enormous.
The color of the fruit is not as high as we find it in
southern latitudes, but the quality is superior. From
the lake ports a large proportion of the peach crop is

shipped to Jlilwaukee and Chicago for distribution, but
from the interior places of shipment, peaches are dis-

tributed in every direction by rail. The development of
the small fruit interest for market has been in the region
of large cities and lake ports. From the cities at the
mouth of the St. Joseph river, in the height of the small
fruit season, it is not rare to have the shipments aggre-
gate 20,000 bushels a day. The grape industry is widely
scattered over the southern half of the lower peninsula.
The country bordering on Lake Erie, from the character
of the soil, has produced the finest quality of fruit. In
recent years a great impetus has been given to this in-

dustry in the vicinity of Lawton, Van Buren county,
from which point hundreds of carloads are shipped
annually. Plums are grown over a large portion of the
southern peninsula, and to some extent, in the northern
peninsula, but the fruit reaches its greatest perfection
in Oceana and Mason counties.

The wide range of horticultural products grown in
this state, and the wonderful development of certain

specialties, in localities suited to them, have been due to
the admirable method of disseminating exact and valu-
able information upon horticultural subjects in every
corner of the state. This has been accomplished by or-

ganization. The state horticultural society, with its

numerous branches; the organizations devoted to com-
mercial horticulture; granges, farmers' clubs and insti-

tutes, touching in their work, according to locality, the
various branches of horticulture, have all been valuable
means for disseminating information. The Fruit Cata-
logue of the Michigan Horticultural Society has been a
text-book for every planter; this, in recent years, has
been supplemented by admirable bulletins from the hor-
ticultural branch of the state experiment station; and
the men who have entered horticulture as a profession,
becoming leaders, have been singularly public-spirited

and well equipped. Michigan fruit-growers have never
been guilty of neglecting to exhibit their products in at-

tractive ways at county, state, national, and even inter-

national expositions, thus creating a demand for in-

formation which could be readily supplied in the form
of bulletins, reports, circulars, etc., by their progres-
sive organizations.
Certain crops that were in early days considered to be

simply garden products have developed to such an ex-

tent that now they are field crops; this Is notably true
of celery, chicory, mint, potatoes, cabbages, tomatoes,
cucumbers and melons. The quick and satisfactory
communication from the lake ports with the large cities

of Illinois and Wisconsin has stimulated the culture of
the muskmelon and tomato to such an extent that they
are not now reckoned as garden crops. Kalamazoo
celery is shipped over a large area of the civilized world.
The soil seems admirably adapted to the production of
a high grade of product, and the method of growing and
handling has reached far toward perfection. It is true,

also, that other points in the state are developing as
celery centers, and giving their names to the exported
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product; this applies to Grand
Haven Muskegon, Tecumseh,
Ypsilanti and Ionia.

The lettuce industry, conducted
under glass, has reached an ex-
traordinary development in the
vicinity of Grand Rapids, a vari-

ety having originated there ad-
mirably suited to the purpose,
and at this writing half a million
feet of glass are devoted to this

crop. Recently, the plaster caves
at Grand Rapids have been found
to be suited to the growth of

mushrooms, and this is a grow-
ing horticultural industry. The
glass structures devoted to let-

tuce are used for the growth of
cucumbers, to supplement the
lettuce crop, thus rendering it

possible to utilize the glass for
nine or ten months in the year.
Parsley has also become a re-

munerative crop under glass, and
the shipments to the large north-
ern cities are rapidly increasing.
The flower trade is coutiued al-

most entirely to glass structures,
and depends upon the wholesale
market to take care of the output.
Chicago seems to absorb every-
thing of this kind in the western
part of the state, while Detroit
draws its supplies from the south-
east portion. The carnation is

the leading flower for export, and
the soil of certain localities in

western Michigan seems espe-
<*.ially adapted to securing per-
fection in the flowers. Roses and

1399. Michigan, showing: horticultural areas.

violets in aggregate shipments follow the carnation
closely.

The upper peninsula, as yet, is somewhat of an un-
known quantity in horticulture, and still there are indi-
cations that in some localities the hardier fruits may be
grown with the greatest success; from the market point
of view, the small fruits, coming into the large centers
late in the season, bring a remunerative price and ex-
tend the season. It is predicted by thoughtful horticul-
turists that because of the rapidity of develox^ment and
marvelous growth in the short northern season, the
upper peninsula will evolve a remarkably remunerative
horticulture, peculiar to itself. The selection of varieties
of the more perishable fruits, like berries and peaches,
is modified largely by the fact that it is desirable to
avoid competition with the flood of fruits from the
South, so that the later ripening varieties are generally
most popular with the market growers.
One of the important factors in fruit-growing along

the shore of Lake Michigan is the tremendous volume
of resort business. The whole shore, from St. Joseph
to Mackinac, is dotted with resorts, and this population
demands plenty of fruit of good quality, making the
home market of no mean proportions. Nature designed
Michigan for horticultural pursuits, and the progress of
population has brought the right spirit into the culture
of orchard and garden products. Everything indicates
a. most promising future for Michigan horticulture.

Chakles W. Garfield.
The soil and climate of Michigan are well adapted to

the production of high-grade seeds of many of our gar-
den vegetables, and large areas are devoted to their cul-
tivation. In 1899 a single firm of seedsmen had con-
tracts with over 1,400 Michigan farmers for growing
garden seeds of various kinds, and in 1900 contracts
have been let to grow within the state at least 15,000
acres of garden varieties of peas, 10,000 acres of garden
beans, 2,000 acres of sweet corn, ],000 of cucumbers,
1,000 of melons, 500 of tomatoes, and smaller areas of
onions, radishes, cabbage, etc., these crops being grown
for seed alone. The seedsman contracts with farmers
who are good cultivators and have good farms and build-

ings, to plant a certain area with choice selected seed fur-

nished by the seedsman, who also does all necessary
expert work in the roguing and cleaning of the crop and
agrees to pay a specified price for all the seed produced.
The seeds produced hitherto have proved of such ex-
ceptionally good quality that most American seedsmen
are coming to depend largely upon this state for their
supply of many sorts, and there is a steadily growing
demand for Michigan seed for export, -^y^ ^y^ Tkjvcy.

MICONIA (D. Micon, Spanish botanist). MeJasfo-
macecv. Cogniaux, the latest monographer (DC. Monogr.
Phaner. 7) admits 518 species to this genus, including
the plants kno^vn to the trade as Cyanophyllums. The
most popular of these greenhouse plants, Oi/atiopJit/Uunt

magnificum, is placed amongst the species which are
imperfectly known and is not described in the mono-
graph. It was first illustrated and described as long
ago as 1859. Miconia is a tropical American genus
of trees and shrubs, with large and showj-- opposite or
verticillate, strongly veined Ivs. Petals 4-8, rounded at

the apex, spreading or reflexed. Stamens variable in

number and shape, but usually 8-16, the anthers poly-
morphous. Fr. a dry or leathery berry, 2-5-loculed, and
few- or many-seeded. Fls. relatively small, usually
corymbose or paniculate, white, rose, pur^ile or yellow.
The Miconias of gardeners are conservatory»or warm-

house subjects, grown for their large and striking foli-

age. They belong to the old genus Cyanophyllum, in
which the anthers are subulate and incurved and with
a single pore, the fls. large and the calyx oblong or cam-
panulate and truncate or dentate. They propagate by
cuttings of the firm wood over bottom heat. The plants
should be screened froiu the direct glare of the sun, and
be given abundance of water. Use a fibrous soil. Cul-
ture similar to that of Medinilla.

Since the plants are known to gardeners mostly .for

their foliage, it is probable that some of the trade spe-
cies are referred to wrong genera. Flowers are not al-

ways known when the plants are named. Some of the
names have no standing in botanical literature.

magnifica, Triana {Ci/anophi'/Uum maf/ntficum^
Gra^nL). Fig. 1400. Reaching several feet in height as
grown under glass {probably a tree in its native place).
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roVjust; Ivs. very large (becoming 2-2J^ ft. long), broad-
ovate and wavy-edged, arched, rugose, upper surface
lustrous green, lower surface red, the very prominent
veins white or light-colored: fls. small, panicled. Mex.
E.H. 1859, p. 359. — Discovered by Ghiesbrecht and first

shown by Linden in 1857. One of the best and most
striking of all conservatory foliage subjects. Voss
(Blumengartnerei) revives for this species the genus
Tamonea and calls it T. niagnifua, Voss. M. veliitina,

Lind. & Rod. (I.H. 41:21), of Brazil, is perliaps a form
of this species. Its Ivs. are not arched and the colors
are more bronzy.

spect&nda. Rod. {Ci/anophfjllnm spectdndum

,

Nichols.). Lvs. oval, VA ft. or less long, 6-7 in. broad
in the middle, the upper surface dark lustrous green,
the under side greenish red, the midrib prominent and
gray. Brazil.

1400. Miconia tna^nifica.

Known to the trade as Cyanophyllum magnificuKn.

Assamica (CyanopJifiUum Assdmicum, Hort.) was
once offered by Saul. Said to be "a very beautiful foli-

age plant, with large, fine foliage." Probably a smaller
type of M. spectanda, but very pretty when the lvs. are
expanding. Said by Nicholson and Mottet to be much
inferior to the above. £,_ jj. B.

MICBOKfiNTIA (Greek, minute Kentia). Pal-
macece. Here may belong Ihe plant known to the trade
as Kentia gracilis. Microkentia is a genus of 6 species
of palms from New Caledonia. They are unarmed, with
slender, bamboo-like, ringed trunks. The leaf segments
are long-sword-shaped and distinct, or the upper ones
grown together into a broad 2-cut blade. The fruits in

this genus are amongst the smallest in the palm family.
The fls. also are minute. The true Kentias, of which
perhaps none is cultivated, have larger fls. and fruits,

the former white, the latter vermilion. The anthers are
fixed at the base in Kentia, but dorsifixed and A'ersatile

in Microkentia. Microkentia is nearer Clinostigma and
Cyphosperma, but in these the leaf segments are irreg-

ularly bitten off at the apex. Kentia gracilis, Brong.
& Gris. = Microkentia gracilis, Benth. & Hook. It is

possible that the Kentia gracilis of the trade is Ken-
ilopsis divaricata (which see).

MICEOLfiPIA (Greek, a small scale; alluding to the
intiusium). Pohjpoditlccce, A genus of graceful green-
house ferns, allied to Davallia, but having the shallow,
half-cup-shaped, membranous indusium attached to the

sides as well as the base; the stalks are also continuous
with the rootstock, and not joined to them, as in the
true Davallias. Twenty or more species are known.
For cultivation, see Davallia.

A. Lvs. once-pinnate.

marginaiis, Baker (M. scilbra. Hort.). Lvs. rising
from a creeping rootstock, 18-24 in. long, 9-15 in. wide,
witli linear pinna?, which are cut about half way to the
rachis iuto bluntish, oblong lobes. Ceylon to China.

B. Lvs, tri-quadripinnatifid.

platyphylla, Don. Lvs. 3-4 ft. long, on stout stalk.s
from a stuur, scaly rootstock. tripinnatifid; ultimate di-
visions broad, bluntish, toothed, oblong, deltoid; sori
2-12 to a segment, one in each tooth. India to Japan.

hlrta, Kaulf. Lvs. 3-6 ft. long, on stout stalks, tri-

quadripinnatifld; ultimate divisions oblong, broadly
toothed; rachises hairy or pubescent; sori 2-20 to a seg-
ment, 1 or more togetlier at the base of the teeth.
India and Polynesia. Var. cristata is also offered by the
trade. F.1878,p.59. Gn. 31, p. 428. F. E. 1 :7G9.-iV.
cristata, Hort., presumably belongs here.

Jf. hispida, Hort.=? L. M. Undekwood.

MICROMfiEIA (mil-ros, small, meris, a part: small-
flowered). Labidtce. This genus comprises about 60
species of herbs and subshrubs, generally distributed
in tropical and temperate regions, especially in the
Mediterranean countries. Lvs. usually small, entire or
toothed: whorlsaxillary or in terminal spikes: fls. small;
calyx I3-nerved, 5-toothed or 2-lipped. corolla 2-lipped,
upper lip erect, flattish, entire or notched, lower spread-
ing, 5-lobed; stamens 4.

A. Fls, 1-3 in the axils,

Doiiglasii, Benth. Yerea Buena. Perennial: stems
long, slender, trailing and creeping, with sweet-scented
round or oval lvs.. 1 in. or less across: fls. purplish,
mostly solitary in the axils, on long, 2-bracted pedicels.

Woodlands, from Vancouver's Is. to S. Calif. Sandy
soil. -Offered by E. Gillett, 1881.

AA. Fls, numerous in the axils,

rupestris, Benth. A dense, low-growing perennial
plant, woody at the base, with prostrate stems, which
turn up at the extremities, giving a heath-like effect

when in bloom. Lvs. have the odor and taste of penny-
royal: fls. abundant, small, white, with lavender spots
on the inner side of corolla lobes, borne for several
inches along the stems. Prop, from cuttings and seeds.
J. N. Gerard writes that it blooms from July until heavy
frosts, and proves very satisfactory for rockery and in-

formal border. Not advertised in American catalogues,
but is in cult, by amateurs. S. En. j£_ b_ Coclston.

MICROSTYLIS (Greek, small style), Orchiddcew.
About a dozen species of this genus are in cultivation in
the Old World. No species have found their way into the
American trade. They are herbs of terrestrial habit,

cult, for their richly colored lvs. The species in cult,

are all from tropical countries, and require a close,

damp house or, better, a Wardian case or bell-jar,

within wliich the air maybe kept moist enough for their
requirements. The lvs. are more or less broadly ovate,
rather succulent,with sheathing bases. They are mostly
beautifully colored. The fls. are borne in terminal ra-

cemes, like those of Goodyera.
Heinkich Hasselbring.

The Mycrostylis are deciduous orchids. They grow
well in the warm end of the cattleya department, or
better still treated like thunias or calanthes,— a rather
warm, moist atmosphere when growing in spring, re-

ducing the same toward late summer as they begin to

lose their foliage, and eventually resting them quite dry
in a temperature of about 60° P. during winter. They
will probably suffer in a Wardian case or bell-glass.

They certainly will after growth is completed, if not at

all times. k. ji. Grey.

MIGNONETTE (Fig. 1401) is a universal favorite.

Though there are many fragrant flowers of easy culti-

vation that exceed the Mignonette in beauty, it is prob-
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able that no other flower is so generally grown for fra-

grance. No home garden is complete without some
Mignonette. It needs a cool soil, only moderately rich,

shade part of the day, and careful attention to cutting
the flower-stalks before the seeds are ripe. It grows
1-2 ft. high, and is treated a.9 a half-hardy annual. If a
sowing be made in late April, followed by a second
sowing in early July, the season may be extended until
severe frosts. Those who wish to have home-grown
Mignonette in the window during winter may sow seeds
in pots late in summer. Few flowers will prove as dis-

appointing if the treatment it needs is omitted.
Years ago Mignonette was one of the few fashionable

flowers. Everj' florist grew a little. With the rise of
florists' roses, carnations, violets and chrysanthemums
the Mignonette lost some of its relative importance, but
within recent years a new era has opened for it. It is

now a highly specialized crop, being little grown by
general florists, but grown on a large scale by a few
specialists.

For the botanical status of Mignonette, see Seseda.
C. E. HUNN.

Wholesale Cultivation op Mignonette. — Owing to

improved methods of cultivation practiced in recent
years. Mignonette has become a staple in the cosmo-
politan markets. A few years ago growers contented
themselves with little attention to the plant, letting it

take care of itself after planting the seed in a row^ along
the side of rose beds or benches. Now, however, certain
growers having made its cutting and seed a specialty,
the result has been the j)roduction of improved strains
finding such favor that the old, careless methods are
abandoned. As yet, "well-grown plants in pots are not
offered to the public, but the indications are that before
long they will take their place as favorite Christmas and
Easter plants, for which they are well fitted, since they
are useful house plants in their keeping and odoriferous
qualities.

Mignonettes in beds or benches for winter-flowering
will succeed in almost any soil, but the best is a good,
turfy loam, taken from an old pasture plowed as early
as possible in spring after the grass begins to grow
nicely. In the preparation of this soil, the pasture
should be plowed about 4 inches deep and the earth
heaped up immediately after plowing. When heaping,
a layer of soil should first be made, then a layer of
manure, and so on until the heap is completed, the top
rounded off a little so as to throw off the surplus water
of heavy rains. One load of good cow manure to six of
soil would be about the right proportion.

If the plant is grown in beds, eight inches of soil will
be sufficient, and the beds should rise slightly from the
sides to allow for settling. The rough parts should be
raked off, and a board laid on the soil and tramped upon
until the soil is firmed evenly. Rake it again to roughen
the surface, mark out rows lengthwise afoot apart, with
cross rows at the same distance. Sow the seeds in the
corners of the square thus made, cover verj' lightly, and
when the sowing is completed, give a light W"atering
with a flne rose watering-pot to settle the soil around
the seeds. After the plants are up and growing and
have made their second leaves, thin out to one plant,
leaving the strongest one. Care should be taken at this
time not to over-water, as it is preferable to leave the
soil rather dry than wet. As soon as the plants are
large enough, stake them all and tie them loosely to
prevent them from falling otit.

If the seed is sown in July for a November crop, the
ventilators must be kept open day and night so as to
admit all the air possiljle, in order to keep the plants
stocky and short-jointed. Temporary shading in the
middle of the day when the sun is hot is very necessary.
After the plants begin to show the flower heads, all

the side shoots should be removed from around the
heads down to the stem. Leave three or four of the
strong bottom side shoots to come on for a second
crop, and so on as the crop matures. Always have
another crop coming on to take the place of the one that
was cut. By keeping the plants neatly staked and tied
there should be a continuous crop from November to
May. When the plants have reached a good size,
watering is of the utmost importance and should be done
in the mornings and only on bright days, so that the

foliage may be dry before night; for if the water lies

on the foliage for twenty-four hours the leaves will be-
come spotted and a fungous growth started, to the ruin
of the plant. A night temperature of 45°, with a rise of
10° or 15° in the day, suits the plant very •well. Migno-
nette will succeed in almost any kind of a glass struc-
ture, but, of course, the better the house the finer the
product.
The cultivation of Mignonettes in pots requires much

attention, involving careful watering, staking and train-
ing of the plants into the shape required. All this takes
time, but good specimen plants in pots of 8 inches, with
15-20 heads of flowers to a plant, will repay the grower
for all the attention bestowed. The best method for this
kind of growing is to fill up 2-inch pots with finely sifted
soil from the compost heap described before, then add
one-third leaf-soil run through a sieve, with a little sand
to make it porous, and then, pressing the soil firm, make
a little hole with the finger in the center of the pot, drop'
in 2 or 3 seeds, cover lightly and water with a fine rose
to settle the soil around the seed. After the plants are
up thin out to one plant to a pot, leaving the strongest
one. Keep all the planls as near the glass as possible
to prevent them from becoming drawn. Be careful not
to let the plants get dry at this time. If they receive a
check at this or any time for want of water Ihey get
hard and wnll never niake good plants afterwards.

. 1401. Mignonette— Allen's Defiance.

When the plants have filled the pots with roots shift to
4-inch pots, using a little rougher soil. Never allow the
plants to become pot-bound. Up to this time theywill
not require stakes if kept near the glass with plenty of
ventilation and are carefully watered. When the young-
roots begin to show through the soil at the sides of the
pot shift to 8-inch pots, using good rough soil. Drain-
age must be provided at the bottom of the pots— broken
bricks will answer the purpose. Cover this drainage
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material with a little rough stuff from the potting bench
and pot the plants firmly, leaving the space of an inch
at the top of the pot for water. Watering should be
done sparingly until the plants flU the pots with roots.

By this time the plants should be 4 inches tall, and the
center shoot should nowb^pinched out to induce enough
of the side shoots to form the foundation of the plants.

The center shoot will produce 2 or 3 side shoots below
where it was pinched, aud with 6 or 7 bottom side shoots
will form the basis of the plant. Rub off any other side
shoots as they appear. After the plants have grown to

a height of 6 or 7 inches they must be staked and tied;

a stake in the center for the center shoot and one for

the side shoots will be sutJficient. After the plants have
attained a height of 10 or 12 inches, and before the flower
heads begin to show, pinch the center out of all the
shoots with the finger and thumb at the same time so as

to induce the plant to flower all at one time, for if pinched
two or three weeks apart the flower heads will come
irregularly and the plants will not look so well. As soon
as the flower heads begin to show the plants should have
a little weak liquid manure twice a week and as they
develop and the roots get crowded in the pots they will

require more feeding. Put about a bushel of sheep ma-
nure in a bag and drop it in a barrel of water for two or

three days before using. This makes a very good liquid

food for the plants ; also chicken manure treated the
same way but used in lesser quantity— about a half a
bushel to 50 gallons of water will be about right. If the
plants have been carefully watered and attention paid
to staking and training, the grower will be amply re-

warded with nice specimen plauts having from 12 to 20

flower spikes to a plant.

Seed-saving .— Plants wanted for seed should be care-
fully selected. Only the very best plants with clean,
healthy foliage and large bracts or flower heads, with the
florets set close together, are the ideal plauts for seed.
If the plants are growing in a house or near other plants
that are not so good they should be covered with mos-
quito netting to prevent the bees from cross-fertilizing
them. After the heads have set, say from 20-25 pods,
the center should be pinched out, for if allowed to grow
and set more the seed will be of an inferior quality.
When the seed begins to turn brown in the seed-pods the
pods should be picked off and laid in an airy room for a
day or two on paper, so that none may be lost. After the
pods are dry, so that the seed will rub out clean, the seed
should be cleaned, put in a package and placed in tin

boxes to keep from mice, as these pests are very fond
°* i'- Robert McMillen.

MIGNONETTE VINE. See Boussingaultia.

MIKANIA (Prof. J. G. Mikan, of Prague, or his sou
and successor, J. C. Mikan, who collected in Brazil).

Oo^npdsitw. This includes M. scandens. the Climbing
Hempweed, a common native weed, but a pretty one. It

has distinct foliage, the Ivs. being somewhat heart-
shaped or halberd-shaped, and long-acumiuate. The fls.

are very small, numerous, pinkish, and borne in dense
clusters 1-2 in. across. These clusters, as in all the spe-
cies, are composed of many small heads, each containing
4 fls., surrounded by an involucre of 4 bracts. The genus
contains about 60 species, mostly found in the warmer
parts of America. Shrubs or herbs, the latter twining,
rarely erect; Ivs. opposite, usually stalked: heads spi-

cate, racemose, corymbose or panicled : fls. mostly white
or yellowish. Nearest to Eupatorium, but the latter has
an indefinite number of involucral bracts instead of 4,

aud contains erect plants.

scSndens, Willd. Climbing Hempweed. Described
above. Moist ground. New Eng. to Fla. and Tex. G.W.F.
34. — Very rarely offered by dealers in native plants.

S&nderi, Hort. Hothouse climbers, with variegated
foliage. Int. 1899 by Sander & Co., who say the ivs. are
richly embellished with dark velvet-purple patches

;

veins of mature Ivs. wliite. The Ivs. are about C in. long,

5 in. wide, boldly toothed.

M. violdcea, offered by Pitcher & Manda iu 1895, is little

known.

MILDEW, This name is given to a group of fungous
diseases which attack leaves, shoots, flowers and fruits.
The true or powdery Mildews (Erysipheae) appear as
a thin, white, powdery coating on the surface of the
plants. The disease is usually accompanied by dis-
tortion and dwarfing, and often death of the affected
parts. In some cases, however, as in the maple Mildew,
the affected areas of the leaves retain their chlorophyl
and remain green iu the autumn long after the rest of
the leaf is dead and yellow. The mycelium is always
superficial, forming spots or more or less extended areas
on the affected organs. The injury is done by numerous
haustoria, which penetrate the cells of the host and ab-
sorb nutriment for the mycelium, and also serve as
organs of attachment. During the summer Mildews ai'e

propagated by l-celled spores, many of which are cut off

in succession from erect, simple branches all over the
diseased surface. Other spores, by means of which the
fungus passes through the winter, are produced in sacs
inclosed within hollow spherical receptacles, called peri-
thecia. These appear as minute black or dark brown
specks over the diseased area. They are produced in the
autumn, and remain on the fallen leaves; but the spores
within them do not I'ipen until the following spring,
when they are liberated by the decay of the perithecia.

In the United States, considerable injury is caused by
the following species : The rose Mildew, Splimrotheca
patDwsa, on roses under glass; JSrysipJie graminis on
wheat and other grasses; the vine Mildew, Uncinnla
spiralis, producingthepowdery Mildew of grapes; Podo-
sphmra O.TiinnilJni' on apples and pears; and Sphcero-
tJieca Casl(i(jiii'i,\hv hup Mildew. The most successful
mode of combatting the Mildews is by dusting with sul-

fur or spraying with Bordeaux mixture. Either of these
fungicides kills the mycelium and spores of the fungus.
The downy Mildews or false Mildews belong to the

PeronosporeiB, a group of fungi widely separated from
the true Mildews. The mycelium is parasitic within the
tissues of the host, only the fruiting branches appear-
ing at the surface (see Fig. 879). The fruiting branches
have a characteristic form and method of ramification
for each genus of the group. The spores, when they
lodge on new host-plants, either produce an infecting
thread directly , or, in most cases, the contents of the spore
is discharged in the form of swarm-spores, which swim
about for a time and finally come to rest and produce
the infecting mycelium. Resting spores are produced
sexually in this group within the tissues of the host.

This family contains about ten genera, of which the
following are most commonly known : Phijtophthora
infesfans. the potato blight; Phismopara viticoJa, the
downy Mildew of grapes; JBremiaJyacfucie, often causing
great damage to lettuce in forcing-houses; Pythium De-
haryannni, causing damping-off of seedling cucumbers
and various other seedling plants; and Cijstopus can-
didus, the common white rust of crucifers. Modes of
combatting these diseases are set forth for each specific

case in the experiment station literature of the various
states. See, also, Diseases. „ ti

' ' Heinkich Hasselbbing.

MILFOIL. See Achillea.

MtLITJM (ancient Latin name of Millet, which, how-
ever, belongs to a different genus). Gramina:. Millet
Grass. Contains 5-0 species distributed through tem-
perate Europe and Asia, one of which is also found in

North America, and is occasionally cult, for ornament.
Spikelets 1-fld., in diffuse panicles. Empty glumes
awnless, the flowering glume coriaceous, as in Panicum.
Farmer's Bulletin, No. 101, issued by the U. S. Dept.
of Agric. is devoted to Millets (but not to Milium).

eifilsuin, Linn. A smooth perennial, 3-G ft. high: Ivs.

broad and thin: panicle 6-9 in. long.
A. S. Hitchcock.

MILK PEA. Galactia.

MILK VETCH. Astragalus.

MILKWEED. Asclepias in general; A. Cornuti in
particular.

MILKWORT. Polygala.
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MILLA (J. Milla was head gardener at the Court of

Madrid). Lilideew. Bentham & Hooker restrict the

genus Milla (as Cavanilles, its author, intended) to one
species, J/, biflora. From Brodisea the genus differs in

the fact that the pedicels are not jointed and the peri-

anth segments are always 3-nerved. Milla and Brodicea

are native to the northern half of the western hemi-

sphere. In South America is the genus Triteleia, which
is by some referred to Milla, by others to Brodiwa, and
by still others kept distinct. There is one Triteleia ( T.

ii'iii flora) in common cultivation. In his monograph
(Journ. Linn. Soo. 11, p. 378), Baker refers the Trite-

leias to Milla, and this disposition is followed by Index
Kewensis, but in a later account (G.C. III. 20, p. 459'

he refers theui to Brodiffia. Watson ( Proo. Amer. Acad.

Arts. & Sci. 9, p. 240) restricts Milla to one species.

The North American plants which have been referred

to Triteleia are perhap.s best treated as BrodiEeas, and
they are so considered in the account of that genus in

Vol. I of this work. The South American Triteleias

are described under that genus in Vol. IV.

Milla has a salverform perianth, with 3-nerved seg-

ments which are separate nearly to the base, 6 nearly

ses5ile stamens in one row, sessile, oblong-obovate
capsule. M. hiSlora, Cav., has a scape 6-18 in. high
from a small coated bulb, bearing 1-5 (usually 2)

star-like, waxy white, fragrant fls. 2-2K in. across,

with obloug-Ianceolate segments: Ivs. rough,
nearly terete. S. Ariz, and" New Mex. to central

Mex. B.E. 18:1555. F.S. 14:1459. Gn. 24, p. 155.

MiUa biflora is one of the best of the small
bulbs. It known as Mexican Star, Mexican Star of

Bethlehem, Frost Flower, and Floating Star.

The fls. are of a charming waxy consistence, and
are borne on long stems. They are excellent for

cutting, and last several days. Planted in the bor-

der early in spring, they soon throw up their fls. and
Ivs. They should be allowed to remain until September
or October, when they may be taken np and stored for
the winter. Our gardeners know Milla mostly as a pot
bulb for flowering under glass late in winter or early in

spring. It blooms readily in the conditions given to

Freesias. Several bulbs should be placed in a pot, al-

though several stalks will spring from one bulb.

L. H. B.
MtLLEB, DUSTY. See Lychnis Coronaria.

miLLETS are important agricultural grasses. The
true Millet or Broomcorn Millet of Europe is Paniciim
inilaceum. The common Millets of the United States,

the roxtail Millets, are forms of Setaria Italica. Afri-

can Millet, also called Black, Chinese, Indian, and im-
properly Pearl Millet, is Sorghum vulgare. The name
African Millet is sometimes applied to Eleusine Cora-
cana. Barnyard or Japanese Millet is Panicum Crus-
galli. Pearl Millet is Pennisetwm typhoideum.

A. S. Hitchcock.

MILLETTIA (named in honor of Dr. Millett, of Can-
ton, China). Leguminbsm. About 40 species of Old
"World tropical trees and large shrubs, usually climbers;
differs from the Japanese and North American genus
Wistaria only in the hard, usually flat and thick pod
not opening so readily. Lvs. large, odd-pinnate; Itts.

opposite, stipellate: fls. showy, in axillary racemes
often fascicled, simple or paniculate and terminal,
white, purple or reddish,

f A. Fls. piirple.

Ci£Jra, Meissn. Ikon-wood. A South African tree,

20-30 ft. high, with very hard, close-grained, brown
wood and dark, rough, rugulose bark. Lvs. on chan-
neled petioles 6-8 in. long; Ifts. lanceolate-oblong, acute,
in 5-6 pairs, 2-2K in. long, 1 in. apart; slender stipules
2-3 lines long: panicle 6-8 in. long: fr. leathery, vel-

vety, used as a medicine by the Kaffirs. Int. by Kea-
soner Bros., 1891.

AA. Fls. M'hite.

Jap6nica, Gray. A Japanese woody climber. Lvs.
light green, odd-pinnate; Ifts. narrowly ovate, 4-6 pairs,

IK in. long, 1 in. apart: racemes simple, nodding, 5-8

in. long. Probably not hardy in the North. Procurable
of dealers in Japanese plants. S.Z. 1:43 (Wistaria
Japonica )

.

MILTdNIA (named for Lord Fitzwilliam, Viscount
Milton, a patron of horticulture). OrchidAcea^. This
group contains some of the most beautiful orchids in

cultivation. The pseudobulbs are closely clustered and
sheathed with long, graceful, dark green lvs., forming
plants over 1 ft. in diameter, bearing numerous large
lis. They are herbs with short pseudobulbs, bearing
1-2 lvs. at the summit and few or manv sheathing Ivs.

1402. Milton la vexillaria.

at the base : the inflorescence arises from the base of

the pseudobulbs, and consists of a single-fld. peduncle
or of a loose raceme of long-pedicelled fls. : sepals sub-
equal, spreading, free or the lateral ones slightly united;
petals similar or a little wider; labellum not distinctly

clawed, large, expanded, not 3-lobed, but often bifid at

the apex: both the segments and the labellum are ex-

panded, forming a flat flower: column short. This ge-
nus contains nearly 20 species, mostly from Brazil.

They are closely related to Odontoglossum and On-
cidium, but may be distinguished by the characters
given above. M. Hcezlii, M. vexillctria, and some
closely related kinds were until recently know^n in gar-
dens as Odontoglossums. In the group containing the
"true" Miltonias, the pseudobulbs are separated from
each other on the rhizome, and bear 1-2 yellowish green
lvs. at the summit and few sheathing lvs. of the same
color at the base. The fls. of nearly all Miltonias re-

main on the plants in a fresh condition for a month or
more. Heineich Hasselbring.

The Colombian species of Miltonia, among which are

M. vexillciria and 31. Rcezlii, grow best in a compost
of w^ell-chopped, turfy fern root and very coarse river

sand or pulverized coal clinkers. Do not overpot. Fin-
ish with sphagnum, which should be kept growing.
These species should have a temperature of 58° to 70°.

They do not like a close atmosphere, but a good and
constant circulation of air. Fumigate slightly once a
week or scatter strong tobacco dust on the wet, hot pipes
frequently to control thrips. After growth is finished,

these orchids should be carefully rested in a tempera-
ture of 55° to 60°, but at no time should they become
very dry.

All the Brazilian kinds enjoy plenty of diffuse, but not
direct, sunlight. They need much water while grow-
ing. After growth is complete, gradually withhold water
supply. The Brazilian kinds grow best in shallow per-

forated pans, wath plenty of drainage, and potted in fern
root mixed with coarse leaf-mold and sharp sand.
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31. vexiUaria, as grown by the respected William
Gray, of Albany, was \vell worth a long journey to

see. He had specimens in 12-inch pans in perfect
health and condition, which were a lovely sight. When
asked for the secret of his notable success, Mr. Gray
pointed overhead to the ventilators {outside temperature
20°

)
, which were open just enough at top and bottom to

allow a gentle circiilation of air. Mr. Gray added that

he kept up plenty of atmospheric moisture and was very
careful about overhead waterings on close, warm days.

Wm. Mathews.
Though the genus Miltonia is closely allied to Odon-

toglos.sum botanically, the cultural requirements are in

many cases very different. Species Nos. 1, 2, 3, 4 and 10

do well under the same general conditions of culture
recommended for Odontoglossnm crispum (which see),

but 5° more heat during the winter months should be
given them.
M. spectabiHs and 31. flavescens should be grown in

baskets or pans suspended from the roof in a compost
of clean, chopped peat fiber and live sphagnum, liberally

interspersed with pieces of charcoal, to which the roots

freely attach themselves. They can, if desired, also be
grown on orchid rafts with a little compost between.
They require stovehouse temperature, a moist atmos-
phere and acopiou.s supply of water both at the roots and
overhead when growing.
M. Candida, Jl.cuneata and allied species thrive best

in liberally drained pots or pans in a compost of rough,
chopped peat and sphagnum, interspersed with pieces
of broken charcoal.
A warm, moist, shady location, such as is afforded in

the Cattleya or Cypripedium department, where the
temperature can be maintained at C0° to 65° by night
and about 70° by day during winter, suits Miltonias best.

The compost should never be allowed to become dry
during the growing season, and should never remain
dry long even when at rest during winter. Overhead
syringing is necessary at all seasons to keep down thrip,

to which this group is subject. Weak liquid cow manure
applied occasionally during the period of growth is bene-
ficial. Cutting the rhizome between the pseudobulbs,
partly through, at the beginning of the growing season
will retard the sap and often induce the latent eyes to

grow, after which time the pieces may be removed and
potted up separately. By this means the stock is in-

creased.

alba. 1.

bicolor, 5.

Candida, 8.

Clowesii, 7.

cimeata, 9.

Endresii, 3.

flavescens. 12.

gigantea. 2.

INDEX.

grandiflora, 2, 12.

tuxurians, 4.

Moreliana, 5.

Oncidiuvi, 10, 11.

Phalsenopsis, 4.

pieta, 2.

purpurea, 6.

Regnelli, G.

R. M. Grey.

Roezlii, 1.

rosea, 2.

Russelliana. 11.

spectabilis, 5.

vexiUaria. 2.

Warscewiezii, 10.

Weltoni, 10.

A. PseudoiuUs crowded, with numer-
ous dark or gray-green 'Sheath-
ing Ivs. at the base.

B. Lahelluyn sagittate at the base. 1.

2.

BB. Labellum not sagittate, con-
stricted in the middie, i. e.,

broadly panduriform .S.

4.

AA. Pseudobulbs situated at intervals
on the rhizome, U'ith few yellow-
ish greefi Ivs.

B. Segments of perianth broad,
ovate to oblong.

c. Perianth uniformly colored
white, rose or purple 5.

G.

CC. Perianth variegated, yellotc

and brown or brown and
green.

D. liabellum fiddle-shaped . . 7.

DD. Labellum broadly obovate. 8.

9.

DDD. Labellum oblong 10.

11.

BB. Segments of perianth linear-
lanceolate 12.

Eoezlii

vexiUaria

Endresii
Fhalaenopsis

spectabilis
Eegnelli

Clowesii
Candida
cuneata
Warscewiezii
Kusselliana

flavescens

1. Bcezlii, Nichols. ( OdontogUssum R(Jezlii,'Raichh.t. )

.

Pseudobulbs narrowly ovate, 1-2 in. long; Ivs. numer-
ous, slender, 8-12 in. long, narrowly linear-lanceolate;
scapes about half as long as the Ivs., bearing 2-3 large
fls.; fls. flat, 3-3^ in. across, pure white, with a purple
band at the base of the petals and a yellow stain, more
or less marked with reddish brown, at the base of the
labellum; .sepals and petals ovate-oblong, acute; label-
lum large, broadly obcordate, with a tooth in the sinus,
and a spur-like horn projecting backwards on each side
of the column. Closely allied to 3{. vexiUaria, from
which it differs in color and by the more slender, nerved
Ivs. Flowers twice a year in winter and spring. Colom-
bia. B.M. 6085. I.H. 23:228. R.H. 1873:450. Gn. 4, p.
251; 10:31; 26:457.-Var. alba, Hort. Pis. large, lacking
the purple band on the petals. Gn. 20:437. F.M. 1875:164.
A. F. 13:1453. Gng. 6:327.

2. vexilliria, Nichols. (OdontogUssum vexill&rium,
Reichb. f. ). Fig. 1402. Pseudobulbs lJ^-2 in. long: Ivs.

6-12 in. long, narrowly elliptic-lanceolate: scapes some-
times G from a single pseudobulb, slender, and longer
than the Ivs., 3-4-fld: fls. the largest of the genus, flat,

aboiit 4 in. long; sepals and petals ovate-oblong or obo-
vate, pale or dark rose, sometimes with white margins

;

labellum large, rounded, deeply emarginate, narrowed
to a sagittate claw, deep rose, whitish at the base,
streaked with yellow and red. The fls. are extremely
variable in shape and color. Spring and early summer.
Western slope of the Andes, Colombia. B. M. 6037.
I.H. 20:113. F.S. 20:2058. R.H. 1876:390. Gn. 9,p. 377;
10, p. 108; 17:231; 35, p. 268; 45, p. 536. G.C. II. 26;]45;
111.18:743; HI. 19:755; 27:MaySuppl. J.H. III. 31:301.
G.F. 8:195. G.M. 39:386. V. 5:138. A. F. 13:121. -One
of the most popularof all orcliids. There are several va-
rieties of this plant. Vars. gigantea, grandiSldra, picta,

rdsea, have been advertised under Odontoglossum.

3. £ndresii, Nichols. (OdontogUssum Warscewiezii,
Reichb. f.). Pseudobulbs small, tufted: Ivs. numerous,
disticlious, elliptic-lanceolate, about 1 ft. long: scape as
long as the Ivs., inclined or drooping, 6-8-fld. : fis. 2-2^
in. in diameter, flat, white, with a yellow crest on the
labellum and a rose-colored blotch at the base of each
segment; sepals broadly ovate; petals elliptic; labellum
very broadly fiddle-shaped and 2-lobed. Feb. Costa
Rica. B.M. 6103.

4. Fhalaendpsis, Nichols. (OdontogUssum Phalcendp-
sis, Lind. & Reichb. f.). Pseudobulbs ovate,with grass-
like Ivs. 8-10 in. long at the base and apex: stalks 1-3-

fld., shorter than the Ivs.: fls. large, flat, white, with
the labellum variegated and streaked with crimson

;

sepals 1 in. long, oblong, pointed; petals broader and
rounded ; labellum large, broadened and 2-lobed in front,

constricted near the middle and expanded above into 2
rounded lobes. The pseudobulbs are clustered, forming
clumps 1 ft. or more across, with numerous fls. mingled
with the long, grass-like Ivs. Spring and summer.
Colombia. I.H. 3:109. Gn. 18, p. 447; 26, p. 232; 35, p.

269; 36, p. 315. G.C. II. 25:364. I.H. 28:417 (var. Zjiaru-

rians, more vivid).

5. spectabilis, Lindl. Rhizome creeping, with the
pseudobulbs placed about 1 in. apart, with 2 Ivs. at the
apex and few sheathing Ivs. at the base: Ivs. linear-

oblong, 4-12 in. long : scapes erect, sheathed, 6-8 in.

long, bearing a single fl. about 4 in. in diameter: sepals
and petals oblong, obtuse, slightly waved,white or cream-
colored ; labellum 2 in. long, very broad in front, pen-
dent, somewhat undulate, rose-purple, with darker veins.
The first ^liltonia introduced into cultivation. It blos-

soms in autumn, large plants bearing from 20-50 fls., all

opening at once and lasting about a month. Brazil.

B.M. 4204. B.R.23:1992. I.H. 6:216; 12:446 (var. eerc-

ola); 14:524 (var. rosea); 15:373 (var. virginalis).

P.M. 7:97. K. W. 1:45 {3Iacrochilus Fryanns). R. B.
1889:23. G.M. ,38:642. A. F. 6:631. Var. bicolor, Hort.
Fls. wliite, with a violet spot on the labellum. Large-fld.

and vigorous. Aug. Var. Moreliana, Hort. (31. 3Iore-

lidna, Hort.). This variety is very distinct in color.

Sepals and petals deep purple; labellum of the same
color, veined and shaded with rose. In habit the plant
is like the type in every detail. B.M. 4423 (as var.pwr-
pnreo-violaeva, Hook.). F.S. 10:1008. I.H. 2: 71. Gn.
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31:503 (habit poor). F.M. 1874:U3. G.iM. 40:37. F. 1850.

p. 123 (outline). A. F. 6:633.

G. Regnelli, Reiclib. f. Like M. Candida in liabit and
foliage : Ivs. 1 iu. broatl : scapes ei'ect, bearing several
large fls.over 2 in. in iliam.: sepals and petals spread-
ing, recurved at the apex, oblong, acute,white; labellum
subpandurate, obtuse or emarginate, rose-purple, with
deeper veins and 3 yellow keels at the base. Sept. Brazil.

B.M. 5436. — Var. purpiirea, Pynsert. Sepals and petals

tinted with rose, with white margins; labellum crimson,
with a white crest. R.B. 17:253.

7. Clowesii, Lindl. Fseudobulbs ovate-oblong, leafy

at the base and bearing 2 narrow ensiform Ivs. at the
apex; scape erect, 1 ft. long, many-fid. : ds. 3 in. across,

orange-yellow, mottled with brown, the lip white with a
violet base; sepals and petals spreading, lanceolate,

acuminate; labellum fiddle-shaped, witli a cordate base
and a broadly rotund, acute terminal portion. Resembles
M. Candida. Sept., Oct. Brazil. B. M. 4109. P.M.
9:241.

8. cindida, Lindl. Fseudobulbs ovate-oblong, 2-lvd.,

"with few Ivs. at base: Ivs. oblong-linear, 1 ft. long, 1>2

in. broad: raceme erect, 1 ft. long, 6-8-fld. : sepals and
petals spreading, oblong, acute, somewhat wavy, bright
yellow, with large red-brown blotches; labellum large,

broadly obovate, convolute, crenate and wavy on the
margin, white, ciianging to yellow, with a faint purple
blotch. A strange species producing 5-0 racemes, eacli

with 6-10 fis. about 2H in. across. Autumn. Brazil.

B.M. 3793 (var. «aresce«s). P.M. 6:241. Gn. 20, p. 463.

9. cune&ta, Lindl. Fseudobulbs ovate, clustered, 4 in.

long, sheathed with Ivs. at the base and 2-lvd. at the
apex: Ivs. dark green, strap-shaped, 1 ft. long: scape
erect, 5-8-fld. as long as the Ivs.: fls. 3-4 in. across;
sepals and petals lanceolate, spreading, mostly chocolate
brown, greenish yellow at the tips, and few spots of the
same color; labellum obovate-rotund, slightly wavy,
creamy white, with 2 parallel ridges on the crest. A
robust, free-flowering plant of the habit of 31. Candida.
Feb. Brazil. B.K. 31: 8. I. H. 7:237.

10. Warscewiczii, Reichb.f. {OdontogUssum Wiltoni,
Hort. Oncidiiim fascdtuin, Reichb. f. Oncidium Wei-
ton i, Hort.). Pseudo-
bulbs 3-5 in. long, much
flattened : Ivs. lineijr-

oblong, obtuse, 5-6 in.

long: fls. 2 in. long from
the tips of the lip to that
of the rjpper sepal, nu-
merous, borne in a
branched nodding pani-
cle; sepals and petals
cuneate - obovate, waved
and crisped, pale reddish
brown, with whitish tips

;

labellum oblong, fan-shaped, bifid, wiilte, with a large
rose-purple disk on the center of which is a large,

brownish yellow blotch. March. Peru. B.M. 5843. F.
8.18:1831.

11. Russelliana, Lindl. (Oncidium SusselUAtium,
Lindl.). Fseudobulbs ovate, ribbed, 2-lvd.: Ivs. nar-
rowly lanceolate: flower stems dark purple, few-fld.

:

sepals and petals ovate-oblong, somewhat undulate,
brownish purple with green margins; labellum oblong-
cuneate, refuse, apiculate, violet, the crests or lamellse
on the disk margined with white. Fls. rather small and
dull in color. Dec. Brazil. B.R. 22:1830, P.lM. 7:217.

12. Jlavescens, Lindl. Fseudobulbs narrow: Ivs.

linear-ensiform: raceme many-fld., the stalk sheathed
with bracts: fls. stellate, yellow, with the labellum some-
what spotted with purple; sepals and petals linear-lan-
ceolate, acuminate ; labelUim pandurate, undrilate-acumi-
nate. June. Brazil. B.H. I9:l(i27. (Cyrfochilum flaves-

cfiHs).—Var. ^audiHora, Regel. Fls. larger, white at

first, becoming whitish yellow ; labellum obtuse. Gt.

39:1328.

M. bicolor and var. Candida are advertised.— iJ/". Blenana,
Hort. (Miltonopsis Bleui, Bleu.). Garden hybrid between M.
vexillaria and M. Rcezlii. Intermediate between the parents:
fls. large, 4 in. across, white, witli the bases of the segments
tinged with rose-purple: labellum large, bilobed, veined with
pink. The sepals and petals are well developed, making a full,

rounded flower. A. P. 6:631. G.F. 5:138, 199. A.F. 9:1087 (both
var. spleudens).—1/. Pinelli. No description available.

Heinkioh Hasselbring.

MIMBKES. Chilopsis saligna.

MIMOSA (Greek, a mimic, alluding to the fact that
the leaves of some species are sensitive). Lcgnminosce.
What the florists know as Mimosas are Acacias (chiefly

A. armata). Mimosa has stamens 10 or less (once or
twice as many as the petals) ; Acacia has numerous
stamens. Of Mimosas there are between 200 and 300
species of tropical regions, cliiefly of tropical America.
Trees, shrubs or herbs (sometimes woody climbers),
witli bipinnate often sensitive Ivs. (sometimes the Ivs.

reduced to phyllodia) : fls. usually with 4 or 5 united
petals, and a very minute or obsolete calyx: pollen
granular: pod flat, oblong or linear, breaking up into
1-seeded joints when ripe.

A. Herbaceous plants,

pMica, Linn. Sensitive Plant. Humble Plakt.
Fig. 1403. Cult, as an annual, but probably perennial in
the tropics, erect, branching, hairy and spiny: Ivs. long-
petioled, with 2 or 4 sub-digitate pinnate linear-oblong
Ifts. : fls. many, in globular-oblong heads on elongating
axillary peduncles, purplish: pods comprising 3 or 4 spiny
joints. Brazil, but widely naturalized in warm countries.
— Easily grown from seeds, which are sold by seedsmen.
The plant grows readily in any place in which garden
beans will thrive. It is grown for its sensitive foliage.
The movements are usually quickest in young plants.
When the Ivs. are touched, the petiole falls and the leaf-

lets close. Neither the mechanism nor the utility of these
movements is well understood. M. sensit'iim, Linn.,
is a distinct plant (B.R. 1 :25). It is a half-climbing per-
ennial with 2 unequally pinnate Ifts., not so sensitive as
31. piidica. The word pudica is Latin for modest or
retiring.

aa. Woody plants.

B. Primary pinnm 1 piair,

Spegazini, Firotta. Spiny: pinnte 2, bearing very
numerous Ifts.: fls. light purple, in globular heads or

1403. Sensitive Plant (X Ji).

Normal position of the leaf is shown
on the right.

clusters: pod of 3 or 4 parts, spiny. Argentina.— Int. by
Franceschi. Small tree.

BB. Primary pinnce 2 pairs.

Guayaquilensis, Steud. (Ac&cia GuayaquiUnsis,
Desf

.
) . Pinnae 4, with 3-5 pairs of ovate-obtuse glau-

cous Ifts., of which the lower ones are smaller: opposite
stipular spines at the base of the leaf. Ecuador.

BBB. Primary pinnce S pairs,

Ceratdnia, Linn. (Ac&cia Ceratdnia, Willd.). Pinnaa
about 5 pairs; Ifts. obovate: pods glabrous, somewhat
articulate and spiny. Small, spiny tree from W. Indies.

BBBB. Primary pinnce GS pairs.

acanthoc^rpa, Poir. iAcdcia acantJioccirpa, Willd.
A. braciiyacdnlha., Hurab. & Bonpl.). FinuEe 12-14,

with 6-15 pairs of oblong-pubescent Ifts. : stipular

spines 2: fls. in heads on twin axillary peduncles: pod
falcate, spiny. Mex. — Bush or small tree.

D6nhardti, Tenore. Ornamental shrub: branches gla-

brous or minutely hairy, striate, usually bent at "each

thorn: Ivs. hairy, the pinnae 12-14, the ultimate Ifts.

small (1-8 in. long) and crowded and falcate-oblong-
acute: fls. in club-shaped, axillary clusters: thorns 1-3

in. long. S.Amer.— Cult, in S. Calif. Int. by Franceschi.

L. H. B.
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MlMULUS (Latin, a Utt!e mimle, from the grinning
fls.). ScrophitlariCiceie. This genus includes the Moukey
Flower, M. luteus, and the Musk Plant, 31. moschatnu.
Monkey Flowers are soiuething like snapdragons, though
they do not have a closed throat. They are 2-lipped fls.,

with 2 upper and 3 lower lobes, which are all rounded
and usually irregularly splashed and dotted with brown
on a yellow ground. Though perennial, they are com-
monly treated as annuals and are considerably used for
pot culture in winter, as well as for summer bloom out-
doors. The Musk Plant is grown for its scented foliage

and pale yellow fls. It is sometimes used in hanging-
baskets, but the foliage is so sticky that it gathers a
great deal of dust.
Mimulus is a genus of about 40 species, mostly Ameri-

can: herbs, decumbent or erect, glabrous or pilose and
clammy, rarely shrubby : Its. opposite, entire or toothed

:

fls. axillary, solitary or becoming racemose by the reduc-
tion of the upper Ivs. ; calyx 5-angled, with 5 short or
long teeth; corolla tube cylindrical, sometimes swelled
at the throat; stamens 4, didynaraous: capsule oblong
or linear, loculicidally dehiscent.
The kinds described below are all perennial at least

by underground parts, and most of them are natives of
wet and shady places in northwestern America. Latest
monograph by A. Gray in Syn. Flo. N. Amer., Vol. II,

part l,pp. 273, 442. They mostly grow 2-4 ft. high and
l)loora all summer. Mimulus Califoriiiea is advertised.
Diplacus is generally referred to Mimulus.

^f^_ jj^

The sight of Monkey Flowers always carries the writer
back to boyhood days. A certain window on his way to
school was brightened every spring by a fine display of
Monkey Flowers and Musk. Though these two species
were thus happily associated, it is doubtful whether the
owner knew of their kinship. There is nothing difficult

in the culture of Mimulus. Some of the finest plants
have been self-sown on a rubbish heap. Abundance of
water is essential. The seed has great vitality, and will

germinate for many years in the place where once seeds
have fallen. They are not hardy.
M, luteits, with its varieties and hybrids, particularly

Tar. mac^^losus, is the best known. There are double and
hose-in-hose varieties, but the singleforms are the hand-
somest. It often self-sows in moist gardens. 31. cctrdi-

nalis, a handsome Californian perennial, is occasionally
hardy, but does best treated as an annual. 31. ghitino.'ia

is a pretty shrubby species, with coppery fls., once a
common greenhouse plant, but rare enough now to be
almost a novelty. t. d. Hatfield.

INDEX.
alatus, 10. hybridus. 1. rivularis, 1.

alpiniis. 1. Lewisii, 4. EaezUi, 1.

aurantiaeus, 6. luteus, 1, 2. roseus, 4.

cardinalis, 5. matndosus. 1. tigridioides, 1.

Cleveland!, 7. moschatus, 3. tigrinus, 1.

cupreus. 2. parvifloi-us, 8. variegatus, 1.

gloHosus, \. quinquevulncrus,!. Youngeana, 1.

glutinosus, 6. ringens, 9.

A. Colorof fls. yellow, hrown or brick-red.

B. Plants herbaceous.
c. Foliage not sticky or clammy. . 1. luteus

2. cupreus
CC. Foliage sticky and clatnmy.

D. Stamens not thrust out of the

corolla.

E. .Dvs. pinnately veined 3. moschatus
EE. Lvs. parallel'Veined 4. Lewisii

DD. Stamens thrust out of the
corolla 5. cardinalis

BB. Plants shrubby, at least at the base.

c. Lvs. linear, minutely toothed or
entire C. glutinosus

CC. Lvs. lanceolate, serrate.
D. Fls. yellow 7. Cleveland!

DD. Fls. brick-red 8. parviilorus
AA. Color of fls. violet, purple or lilac.

B. Lvs. stalkless: pedicels longerthan
fls 9. ringens

BB. Lvs. stalked: pedicels shorter thav
the calyx 10. alatus

1. mtens, Linn. Monkey Flower. Fig. 1404. Gla-
brous, the larger forms 2-4 ft. high: lvs. parallel-veined,

sharply toothed, upper ones smaller : corolla 1-2 in.

long. Alaska to Chile. B.M. 1501.— Monkey Flowers
nearly always have yellow throats with brown dots. The
lobes are sometimes clear yellow. In var. rivularis,
Lindl., only one lobe has a large brown i)atch. B.R.
12:10.30. L.B.C. 10:1575. In var. Youngeana, Hook.,
every lobe has such a patch. B.M. 3303. B.R. 20:1074.
In the common strains these patches are more or less

1404. Forms of Mimulus luteus (X K).

broken up and the fls. irregularly mottled and dotted.
F. 1803:73 (as Jli". muculosus). V. 10:289 (as 31. hy-
bridus). A very distinct set of colors is represented by
var. variegatus. Hook., the throat chiefly white, but with
2 yellow longitudinal lines dotted with brown on the
middle lobe of the lower lip; all the lobes bright crim-
son-purple, with a violet reverse. B.R. 21:1796. B.M.
3336. L.B.C. 19:1872. Modified as described under var.
Youngeana. R.H. 1851: 261. F. 1850:137. The pictures
cited above -bear various legends which are not here
repeated. The varietal names given above do not appear
in the trade, the leading current names being duplex
(hose-in-hose), gloriosns, hybridus, hybridus tigrinus,
hybridus tigrinus grandiflorus, quinquernluerus maxi-
mus, tigridioides and tigrinus. Some of these names are
advertised as varieties, but all of them usually appear as
if they were species. For 31. hybridus cupreus, Hort.,
see 31. cupreus.

Var. alptnus, Gray (31. Rdezlii, Hort.). About 2-12 in.

high, leafy to the top: stem 1-4-fld. : corolla %-l}i in.

long.

2. cftpreus, Regel (31. luteus, var. cttprea, Hook.).
A Chilean species, differing from 31. luteus in its tufted
habit and the fls. yellow at first, finally becoming copper-
colored, and the lobes possibly rounder and more nearly
equ.al, the throat yellow, spotted brown. B. M. 5478.

Gn. 24, p. 177. R.H. 1883, p. 284.

3. moschatus, Dougl. Mdsk Plant. Perennial, by
creeping stems 1-3 ft. long: fls. pale yellow, lightly

dotted and splashed with brown. B.C. to Calif, and
Utah, B.R. 13:ll]8.-This and 3f. Inteus have abroad
throat. The fls. are normally about % in. across, but in

F.M. 1877:248 (var. Havrisonii) they are IJ^ in. across.

Hardy, evergreen trailer for damp, shady spots. Fine
for planting under cool greenhouse benches.

4. L^wisii, Pursh. A more slender plant than the
next, greener, and merely pubescent: lvs. minutely
toothed: fls. rose-red or paler, the lobes all spreading.
Shady, moist ground, B. C. to Calif, and Utah. B.M.
3353 and B.R. 19:1591 (both as 31. roseus).
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5. cardinalis, Dougl. Villous: Its. sharply toothed:

fls. red and yellow, the upper lobes much grown to-

gether and retlexed, the whole limb remarkably oblique.

Water-courses, Ore. and Calif, to Ariz. S.B.P.G. II.

.158. B.M. .3560. R.H. 1857, p. 137. Mn. 8:101. F.

1843:193.— Hardy in Mass., with slight winter covering.

Blooms first year from seed.

6. glutindsus, Wendl. Two to 6 ft. high, nearly gla-

brous but sticky: lis. orange or salmon to pale buff,

rather obscurely 2-lipped, the lobes toothed or notched.
Rocky biinks; common from San Francisco south. B.M.
351 {M. aurantiacus). A.G. 12:737. A.F. 12:1107.

7. Cleveland!, T. S. Brandegee. Subshrubby, glandu-
lar pubescent: fls. golden yellow. Ct.P. 8:135.— Cult,

only in S. Calif., where it is native. Not advertised.

8. parvifldrus {Diplacus parvifldrns, E. L. Greene).
Rigidly shruljby, but flowering at from 3 in. to 2 ft.

Glabrous and glutinous : Ivs. narrowly ovate, coarsely

serrate: carolla 1 in. long, nearly tubular; lobes quad-
rate, very little spreading. Santa Cruz Island, Calif.

9. rlngens, Linn. Stem square: calyx teeth long and
awl-shaped : fls. violet. Wet places, Canada to Iowa and
Tex. B.M. 283. D. 251.

10. alatus, Soland. Stem somewhat winged or angled

:

calyx teeth short and broad. Wet places, western New
Eng. to 111., south to Tes. L.B.C. 5:410. yf_ jj.

UiMXISOFS (Greek, ape-like, but application not ob-

vious). SapotAcete. Tropical trees, with milky juice, of

both hemispheres, of about 30 species. Lvs. thick and
shining, simple and entire, alternate ; fls. perfect, gamo-
petalous, the corolla of 6 or more lobes, but bearing
twice as many appendages in the sinuses, the calyx of

G or 8 sepals in two rows; stamens usually 6-8, inserted

on the base of the corolla; staminodia present: fr.

a globose, 1-6-seeded berry, sometimes edible. The
Mimusops are fine evergreen trees, good for orna-
ment in frostless countries, and yielding perfumery,
rubber and other products. The fls. are small, white,
and usually borne in axillary fascicles. Some of the
species become more than 100 ft. high, and several of
them yield hard and durable timber. A few species
have been somewhat advertised in S. Calif, and S.

Fla., but their culture in this country is of small ac-

count. The Sapodillo is a closely allied tree.

A. Staminodia {or interior appendages) Z-toothed

at the apex,

glohdsa, Geertn. A large tree, yielding Balata
rubber: lvs. obovate or oblong, 2-6 in. long, refuse
or apiculate, grayish: calyx of G parts, canescent;
corolla segments as long as the appendages in the
sinuses: fr. often 2 in. in diam., globose. West
Indies and Venezuela.

AA. Staminodia entire or onJij stihserrate,

Sieberi, A. DC. Becoming .30 ft. tall : lvs. elliptic

to obovate, refuse, green, 2-4 in. long, slender-
petioled : corolla segments 6, oblong and exceeding
the narrow appendages; fertile stamens 6; stami-
nodia short-triangular, nearly entire: fr. nearly 1

in. in diam., brownish or yellowish, said to be edi-

ble. Key West to Trinidad.

E16ngi, Linn. Tall tree (becoming 50 ft.): lvs.

elliptic and short-acuminate (.3-33^ in. long), rhom-
boid at the base, petiole % in. long: corolla lobes
about 6, narrow-lanceolate; fertile stamens 8; stam-
inodia pilose, acute, entire or nearly so : fr. 1 in.

or less, ovoid, 1- or 2-seeded, yellow, edible. E. Ind.

dispar, N. E. Brown. Smaller tree than 31.

JSlengi ; Ivs. small, cuneate-oblanceolate, obtuse,
rusty-tomentose when young, but become glabrous-
green, the petiole ^i in. or less long, and the blade ^-2
in. long: fls. 12-16, in umbels onthe tipsof the branches:
sepals 6-8, in two series: petals 18-24, in three series,

linear -lanceolate, yellow: stamens 6-8: staminodia
lanceolate-acuminate, channelled: fr. size of an olive,

yellow. Natal.— Int. by Franceschi. l_ jj^ -g

MINA lobata is Ipomoea versicolor. M. aanguinea is

7. coccinea, var. liederifolia.

MINNESOTA, HOKTICULTUEAL STATUS OF. Fig.
1405. Minnesota has an area of 84,287 square miles.
The surface is gently undulating, except in the extreme
northwestern portion, where, in the Red River valley,
are large, fertile, level prairies. Its roughest agricul-
tural land is found in the eastern portion, along the
Mississippi river, and in many places the bluffs reach a
height of 400 feet above the valley. About one-half
the state, embracing the northeastern and eastern parts,
was originally heavily timbered, and much timber
still remains in the northeastern portion, while many
scattered groves of timber will be fotind elsewhere,
especially along the rivers.

There are many lakes, the number of which has been
estimated at 10,000. They are especially numerous in
the central and northern portions, where they greatly
modify the climate of lands in their vicinity. There
are great variations of climate between the extreme
northern half, where the summers are very short, and
the southern half, where killing frosts seldom occur be-
fore the 1st of October. The winters are generally
pleasant, but occasionally severe, and 40° below zero is

sometimes experienced.
The soil is generally rich and well adapted to a variety

of crops, but it is very variable, and there are some very
extended areas in the northern part where there is

much sandy land that should never be used for agricul-

ture. The undulating surface, variety of good soil and
vegetation, and abundance of lakes, afford many very
picturesque and beautiful locations for successful horti-

culture.

Eainfall and Its Distribution. —The annual precipi-
tation averages about 25 inches, and is well distributed
during the growing season. The snowfall is light, and
what falls remains usually during the winter. The
spring is generally open early, and the transition from

NT AR I O

1405. Minnesota.
Horticultural areas, shown by degrees of shading

winter to spring is very rapid. The soil at St. Paul and
southward can generally be worked by April 15, and fre-

quently earlier. The summers and autumns are bright
and sunny, and vegetation grows with great rapidity.

Currants, gooseberries, raspberries, blackberries,

strawberries, juneberries, Americana plums, and the
frost or river-bank grape are native fruit,s that are found
wild in abundance in favorable locations throughout the

state. Most of the well-known cultivated sorts of the
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five species first named do Avell under cultivation, and
large quantities are raised for home consumption and
are profitably marketed. Tiie Concord, Worden, Dela-
ware, and grapes of similar character, are easily raised

in the many good locations along the lake shores and
the river bluffs, and this is an important industry not-

withstanding the fact that they have to be covered in win-
ter, which adds somewhat to the expense of culture.

However, on account of the peculiar adaptability of the

Delaware grape to some of our soils and to the climate,

it is raised with profit in competition with the growers
of the eastern states, though the Concord is not high
enough in price by one cent a pound to permit of this

to any great extent.

Apples are raised on a commercial scale in southern
and eastern Minnesota, the high, rolling laud in the
southeastern portion being especially well adapted to

their cultivation. The varieties of the eastern and cen-

tral states generally prove a failure here. The Duchess
of Oldenburg is the standard of hardiness in apples, and
can be grown successfully in good locations as far north
as St. Paul, and in a small way 100 miles further north.

The Talmau Sweet is raised to some extent, but is liable

to suffer in severe winters. The Minnesota seedling
apple known as the Wealthy is generally the most prof-

itable kind grown. (See ffiVZcoH, p. 642.) Much inter-

est centers around the introduction of varieties of ap-

ples of unusual hardiness, and a few of the Russian
sorts are proving very satisfactory. The hardiest va-

riety of this origin so far found is the Hibernal, M'hich

represents a class of sour autumn apples that will thrive

on suitable soil in almost any portion of the state. The
Charlamoff is another very hardy early autumn apple of

the same class. Such hybrid crabs as the Transcendent,
Martha, Gideon No. G and Minnesota maybe successfully
grown in suitable locations and soil over most of the state.

The Americana class of plums is found groM'ing wild,

all over the state, and the fruit is gathered in large

quantities. The cultivated sorts of this class are easily

grown everywhere. Wild plums can generally be
obtained in abundance in autumn at about $1.50 per
bushel. There is no variety of any other class of plums
that is appreciably cultivated, although in very favor-
able locations a few of the Japan and domestic sorts

are generally grown.
Cherries may be successfully grown on a large scale

in extreme southeastern Minnesota, and there are some
commercial orchards; there but generally throughout
the state the fruit buds are so injured in winter that the
trees are unproductive, although they may make a very
satisfactory tree growth.
Pears generally blight fco death early, and there is no

variety that is generally cultivated. Several of the
Russian pears are as hardy as the Duchess apple, but
they liave died, so far as tried, from blight before be-
coming very productive. Apricots are not sufficiently

hardy.
The most common injury to trees is known as sun-

scald of the trunks, which often causes severe loss. It

is easily avoided by shading the trunks. Blight seri-

ously injures some varieties of apples. Winter protec-
tion of various kinds is important and carefully attended
to by our best horticulturists.

Vegetables of all the kinds grown in the northern
states are very easily raised, and the display of these
products in the large markets is very excellent. Cab-
hage, cauliflower, celery, peas, lettuce, potatoes, beans,
corn, cucumbers, tomatoes, squash, watermelons, musk-
melons and eggplant are to be had in abundance, and
the markets are often glutted with them. Native musk-
melons and tomatoes occasionally retail at 10 to 15 cts.

per bushel. The canning of vegetables is becoming an
important industry at several points. The climate
seems to be especially favorable to vegetables, and there
is much less trouble from diseases than in many more
humid sections.
The demand for ornamental horticulture is consider-

able and rapidly increasing, giving investment to per-
haps $200,000 in the greenhouse business, and adds no
small sum to the receipts of the several large and the
many small nui-series in the state. The love for liorti-

culture is also shown by the immense sums spent by the
cities and small towns for public parks. St. Paul and

Minneapolis together have upwards of .3,000 acres in
their public parks, which are well eared for, very
beautiful, and visited by at least two million person.s
eacli year.
The Minnesota State Horticultural Society is a very

strong and popular organization, having a member-
ship list of about 800, each of whom pay an annual
membership fee of $1. It publishes, at the expense of
the state, a monthly journal and an annual report.

It also receives aid from the state to the amount of
$1,500 annually. It has recently offered $1,000 for a
seedling winter apple especially adapted to Minnesota
conditions. Great interest is taken in the raising of
seedling apples, and at some of the state fair meetings
more than .SOO separate varieties of Minnesota origin

have been shown.
The state experiment station is located near St. Paul

and pays considerable attention to horticulture. It has

140S. Four-O'Clock—Mirabilis Jalapa.

Nearly natural size,

four sub-experiment stations, located in various parts of

the state. One of these is located at Owatonna, and is

devoted almost exclusively to the raising of seedling

apples. The Agricultural Department of the university

had over five hundred in attendance in the school year
of 1899-1900. Four hundred of these attended the agri-

cultural high school, where, in addition to the other
agricultural studies, much attention is paid to horticul-

ture and forestry. Samuel B. Green.

MINT. See Menlha.

MINT GEKANIUM. Chrysuntlienuim BalsamUa,
var. tanacetoides.

MIRAEILIS (Admiraiilis, meaning wonderful,

strange; shortened by Linnseus to Mirabilis). Nyc.faginA-

cem. About 10 species of the warmer parts of America,
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4 of which are cultivated for their pretty or showy fls

The fls. have no corolla, but the calyx is colored and tu-

bular and exactly like a corolla in appearance. The fls.

are surrounded by a leafy involucre, and sometimes (as

in M. Jalapa) only one flower is borne in an involucre
simulating a corolla in a 5-cleft calyx. The stamens are 5

or 6, as long as the perianth, their tllaments united at

the base. Style 1, with a capitate stigma. Fruit har-
dened, capsule-like and indehiscent. They are peren-
nial herbs, although grown as annuals from seeds, with
Ivs. petioled and opposite, and fls. solitary or panicu-
late and nearly or quite sessile in the involucres.

A. Involucre containing onh/ one flower: plant gla-

brous or veri/ nearly so.

Jaldpa, Linn. Four-0'Clock. Mabvel op Peru.
Fig. 1406. Erect-bushj', quick-growing herb, germinat-
ing readily from the large, conical-oblong fruits, 2-3 ft.

high, bearing profusely in late summer and fall long-

tubed funnelform fls. in white and shades of red and
yellow, and striped, opening in cloudy weather or late

in the afternoon (whence the common name Four-
O'Clock), andclosingin themorning. Lvs. ovate-lanceo-
late, short-petioled, acuminate, entire : fls. in clusters

amongst the lvs.; stamens not exserted. Tropical
Amer. B M. 371. — Cultivated from early times, and
always a favorite. In tropics it has tuberous roots, and
these were once supposed to be the source of Jalap,
whence the name Jalapa.. There are dwarf and compact
varieties ; also forms with variegated foliage. The
Four-O'Clock is an "old-fashioned flower." It is treated
as a tender annual. Thrives in any garden soil. A use-
ful plant for growing in a hedge "(plants X ft. apart) at

the rear of the flower-garden. It sometimes comes up
in the spring from self-sown seeds. Even as far north
as New York, it often produces tuberous roots large
enough to be lifted and stored like dahlias.

AA. Involucre containing 1-3 fls.: plant viscid-pubes-
cent.

Califbmica, Gray. Plant 1-3 ft. tall, yellowish green,
the many stems ascending from a somewhat woody base

:

lvs. thick or almost fleshy, ovate-oblong to round-ovate,
short-stalked: involucres 5-cleft, short-peduncled, con-
taining 1-3 rose-purple fls. a half-inch long, with sta-

mens sometimes protruded. S. Calif, to Utah and S.—
Little known in cultivation.

AAA. Involucre containing 3 or more Jong-tubed fls.

mnltifldra, Gray. Stout and tall (2-3 ft.), much-
branched, somewhat pubescent or sometimes glabrous

:

lvs. rather thin, gray-green, lance-ovate to broad-ovate,
more or less cordate, short-stalked, acute or acuminate;
involucre 14 in. long, stalked: fls. 6, with a tube often
2 in. long, rose to purple, the style and the 5 stamens
protruded. — Var.pub^scens, Wats. (3/. J?'ra»6eZ/i', Greene),
is very pubescent throughout. The M. vmUiflora of
B.M. 6266 is probably this variety. The species ranges
from Colo, to S. Calif, and S. Little known in cult.

longiflora, Linn. Plant 2-3 ft., glandular-pubescent
above: lvs. cordate and usually acuminate, short-stalked,
pubescent: fls. pubescent, with a very narrow tube 5-6
in. long, and a small, flaring white, rose or violet limb,
very fragrant at evening. Mexico. —An old garden
plant, but less frequent than M. Jalapa. Easily grown
from seeds. It has been hybridized with M. Jalapa.

L. H. B.

MISCANTHITS (Greek, miskos, a stem, and anthos, a
flower). G-raminece. EtJLALiA. Comprises about 6 spe-
cies in southern and eastern Asia, several of which are
cultivated for ornament. Tall perennial grasses with
ample terminal fan-shaped panicles, allied to the sugar
cane and Erianthus. Includes tlie Eulalias of the trade
but not Eulalia, Kunth, which is referred to Pollinia,

Trin., by Hackel. Spikelets 1-fld., in pairs at the joints

of the racbis, one nearly sessile, the other pedicellate,
usually awned. Glumes 4. A cluster of silky hairs
arises from the base of the spikelets, which gives the
panicle its beautiful feathery appearance, increased
by seed or division of roots.
Although many progressive nurserymen now adver-

tise these favorite grasses as jMiscanthus, the name

Eulalia will probably remain in the English language as
a tlioroughly naturalized word, like Geranium and Chrys-
anthemum. Eulalias probably rank among the first half

1407. Miscanthus Sinensis.

Which, under the name of Eulalia, is one of the
most popular of ornamental grasses.

dozen most popular grasses cultivated for ornament.
They are remarkably hardy and are universal favor-
ites for bedding. One of the commonest and best de-
signs for a bed of ornamental grasses employs Arundo
Donax as a tall center piece, surrounded by Eulalias.

saccharifer, Benth. (sometimes written sncc7sarj7?d>'i(s).

Distinguislii'd by its nearly or quite awnless spikelets.
China. Gt. Ib02:357. — Procurable of dealers in Japanese
plants.

Nepalensis, Hack. Himalaya Paiey Grass. Spikelets
one-fourth as long as the brown involucral hairs. Lvs.
smooth on the margin. Occasionally cultivated. Hima-
layas.

Sinensis, Anders. (Euldlia JapSnica, Trin.). Pigs.
1407, 1408. Spikelets about equaling the white or sub-
violet involucral hairs. Culm 1-9

ft.: lvs. 2-3 ft., margins sca-

brous: panicle G-12 in., formed
late in the season. Established
plants form clumps as much as
18 ft. in circumference. Tlie

forms in cultivation are mostly
the following varieties : Var.
variegatus, with leaves striped;
zebrinus, leaves banded. These
two varieties are not quite so
hardy as the type, and are usual-
ly propagated by division, as the
seeds are not so siire to come
true. Gng. 4:375; 6:107. B.M.
7304. Vav.giSiCiUimMS {Enldlia
gracilliina univittdta , JS. Jap<5n-
ica graeillinia, etc.). Leaves
much narrower than the type.
Gn. 50, p. 108. Gng. 5:273. R.B.
21, p. 179.

A. S. Hitchcock.

1408. Variegation in
Miscanthus Sinensis.

At the left, variegatus

;

middle, zebrinus; right,
i/racillimus.MISSISSIPPI, HORTICUL-

TURE IN. Fig. 1409. Mis-
sissippi extends about 325 miles from north to south and
175 miles from east towest. The surface is mostly un-
dulating, with few abrupt hills, and the highest part of
the state, the northeastern section, is less than 1,000 feet

above tlie sea level. It has an annual rainfall of about
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45 inches in the northern part, the amount increasing to
about (iO inches in the extreme south. The winter tem-
perature is rarely as low as zero in any portion of the
state, while the extreme summer heat rarely reaches 100°

in the northern part; while near the Gulf coast 9.5° is

the usual limit. The first frosts usually occur in Novem-
ber, and spring frosts are rare after the middle of March.
The soil is extremely variable. The western portion of
the state, Itnown as the Yazoo Delta, has one of the
richest alluvial soils in the world, and one well suited

1409. Mississippi,

showins horticultural

M^/f^--~
for the growing of vegetables. The north-central part

of the state consists largely of yellow clay hills, not very
fertile and liable to serious injury from erosion, but with
very fertile valleys between them, while the northeast-
ern section has a strong lime soil which is very produc-
tive. Nearly all of the southern half of the state has a

sandy loam soil underlaid with clay at a depth of a few
inches, making those lands among the most desirable
for the cultivation of either fruits or vegetables.
Although both fruits and vegetables are grown for

export in all parts of the state, there are three districts

in which horticultural Avork is specially prominent.
These are (Fig. 1409):

1. The northeastern district, covering the territory

along the Mobile and Ohio railroad from Boone-
ville south to West Point.

2. The central district, covering the territory along
the Illinois Central railroad from Durant south to

Brookhaven.
3. The Gulf coast district, covering the territory

along the Louisville and Nashville railroad from
Bay St. Louis east to Orange Grove.

Peaches are grown more extensively than any other
fruit, and are shipped to northern markets from nearly
or quite every county in the state. The long growing
season enables the trees to come into bearing rapidly,
and a small crop of fruit is usually gathered the second
year from planting, while the trees often continue fruit-

ful from 15 to 20 years. Although the trees themselves
are never injured by cold, the fruit crop is occasionally cut
short by spring frosts following warm winter weather,
which sometimes brings the trees into bloom before the
end of January. The early fruit is ready for market

about the last of May, and shipments continue from that
time until August, or later. Elberta, Mountain Rose,
Georgia Belle, Lilly Miller and Chinese Cling are among
the more popular varieties.

Pears grow well in all parts of the state, and, until
about 1895, were planted more widely than any other
fruit trees, but since that time the blight has been so
widespread and so severe that very few new orchards
have been planted. Fully nine-tenths of the trees are
either Le Conte or Kieffer, the latter being the more
resistant to blight.

Apple trees make a fair growth and bear well for some
years, but become less vigorous with age. and are shorter
lived than in more northern latitudes. Nearly all varie-
ties ripen during the summer and fall, and very few,
even of the '"long keepers," can be preserved through
the winter. The fruit always commands a high price
in the local markets, which makes the trees profitable,
even though they last but a few years. Considerable
fruit, mostly Early Harvest and Red June, is shipped
from the nortlieastern district, biit no other part of the
state produces enough for a home supply.

Plum trees are of uncertain value. The Wild Goose
and the Japanese varieties are the more common sorts,
and while some trees and some orchards may grow well
and bear heavily for many years, the majority succumb
after producing two or three crops. Cherries are rarely
successful. Figs are grown quite commonly for home
use in the central part of the state, and in the Gulf
coast district are an important market crop. The tig

does not succeed under orchard conditions, but a few
trees grown near the house do well, and many of the
older trees produce 1,000 pounds or more of fruit an-
nually, and this finds a ready market at the canning
factories. The Celeste is the common variety, and the
demand for the fruit at 4 cents per pound is far in excess
of the supply. Oranges are grown along the Gulf coast,
but even there the winters are occasionally so cold as to
make them improfitable.
Among the small fruits strawberries are the most im-

portant, being grown by thousands of acres. They are
grown more extensively in the central district than else-

where, though there is a considerable acreage in the
northeastern district also. In the Gulf coast district

the plants grow well and bear abundantly, but the fruit
grown there is usually softer and less desirable for
shipping than that grown in drier localities. Bubach,
Crescent, Gandy, Warlield and Michel are the favorite
varieties. Shipments begin about the first of April, and
the bulk of the crop is gathered during the next six

weeks, though occasional shipments are made during
every month of the year.
Grapes grow and bear as well as it is possible for them

to do in any part of the country. The long season for
growth develops very strong vines which are never in-

jured by the cold of winter, and the latest ripening sorts
have ample time for maturing. The early varieties ripen
about June 20 in the Gulf coast district, and about July
10 in the northeastern district, and nearly all the crop
is gathered by August 1. This early ripening of the
fruit enables the grower to secure high prices for his

early shipments, but a ciop which matures in the heat
of midsummer cannot be kept profitably, even in cold
storage, but must be maiketed at once, regardless of
price. Champion, Ives, Delaware, Niagara, Perkins and
Herbemont are among the more popular varieties. The
Scuppernong [Vitis rofitndifolia) is a valuable native
species which is grown in all parts of the state for home
use and for the manufacture of wine, but is not a ship-

ping variety.

Blackberries and dewberries grow spontaneously in

all parts of the state and have proved quite profitable

in cultivation, the Lucretia, Dallas and other hybrids
being the favorite varieties. Neither currants nor goose-
berries do well in any part of the state, as they make a
new growth and come into bloom soon after the fall rains

begin, and soon become so weakened as to be worthless.
Raspberries do well when planted on soils containing
sufficient moisture, but are seldom grown for market
excepting in the northeastern district. Turner is the
favorite variety, and the blackcaps are rarely seen.

The growing of early vegetables for northern market
is followed more extensively and is more generally prof-
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itable than is the growing of fruits. Field plantings of
radishes, peas and other hardy sorts begin in January.
Shipments begin by the first of March and continue un-
til the melon crop is harvested in July, The tirst crop
of Irish potatoes,, mostly Early Ohio and Triumph, is

ready for market in May, and in August a second crop
is often planted which matures in November, when it

finds a ready home market, or is left in the ground until

early spring, when it is placed on the northern markets
as "new potatoes just received from Bermuda," and
brings a high price. This second crop, however, is un-
certain, as it is difficult to secure a prompt growth if

seed from the early crop is used, and it is often impos-
sible to secure northern seed so late in the season.
Sweet potatoes are grown in all parts of the state, and
are shipped from July until JTarch. Asparagus is a
profitable early crop which is grown quite largely in the
central district, and seems wholly free from rust or

other diseases. Rhubarb is unable to endure the heat
of the long summer, and the roots soon decay. Beans,
beets, cabbages, peas, radishes and turnips are all grown
so largely as to be shipped in car-load lots from a num-
ber of towns in the northeastern and central districts.

The crop grown more widely than any other is the
tomato, which is grown in all parts of the state, and
which is shipped by the car-load to all parts of the
country from Boston to St. Paul, Omaha and Denver.
Many single growers ship by car-lots, and in June from
10 to 20 cars are shipped daily from Crystal Springs,
with nearly as many from Madison Station and
Booneville, besides smaller shipments from many
other points.
From the central district, shipments are made

about as follows

:

Beans, May 10 to June 10.

Beets, April 20 to June 15.

Cabbage, May 1 to June 5.

Carrots, April 20 to June 10.

Melons (Gem), June 20 to July 20.

Peaches, June 1 to August 1.

Peas, March 25 to April 25.

Potatoes, Irish, May 10 to June 15.

Radishes, March 1 to April 15.

Squash, Summer, May 15 to June 15.

Strawberries, April 1 to May 10.

Turnips, March 20 to May 15.

Tomatoes, May 25 to July 4.

Watermelons, July 1 to August 1.

There are a number of canneries in the state,

the most successful being those at Booneville
and Biloxi, but ordinarily growers find it more
profitable to ship products to northern markets
than to sell at prices which canners can afford.

No statistics are available on which definite

statements of the total shipments from the state
can be based. Crystal Springs, in the central dis-

trict, probably ships more than any other single
point. The shipments of fruits and vegetables
from that place amounted to 638 cars in 1898,
while in the very unfavorable season of 1899 the
number fell to about 400. Partial reports from
other points indicate that shipments, in car-lots,

amount to not less than 5,000 cars annually, in addition
to nearly as much more which is shipped in small lots.

The northeastern and central districts ship principally
to northern markets, while the Gulf coast district finds
its markets in Mobile, New Orleans, and on the many
foreign vessels loading in Ship Island harbor. Nearly
the entire business has been developed in the last 15
years, and each succeeding year shows a marked in-
crease in its volume. New localities are being opened,
the work is becoming better organized, and, with the
increase of the business the markets are becoming
more steady, prices more uniform, and the profits more
satisfactory than in the early days. The business has
by no means reached its full development, and will not
do so for years to come. g_ jj_ tract.

MISSOTJEI HOETICULTUEE. Pig. 1410. Its central
position gives Missouri a medium climate, favorable to
the growth of a variety of horticultural products. The
native flora embraces both northern and southern plants.

65

The wild American crab and the Juneberry, capable of
enduring the rigors of a northern winter, flourish here
in the same forests with the more southern persimmon
and papaw. The northern grapes of the Labrusca type,
like Concord, are among the standard varieties, while
on the other hand, the more tender Vitis rotiinclifolia,

of which the southern Scuppernong is the most familiar
cultivated sort, grows wild in the rich river bottoms.
While the berries and small fruits common to the north-
ern states endure well the warmer climate of jMissouri,
the oriental persimmon and English walnut are hardy as
far north as the central part of the state.

Missouri's central position is also favorable to the
marketing of her fruit. Berries and peaches are sent to
nearly all the principal markets east of the Rocky moun-
tains from Boston and Baltimore on the east to Omaha,
Denver and Pueblo on the west, and from St. Paul and
Detroit on the north to Mobile, New Orleans and Galves-
ton on the south. The grain-raising, mining and graz-
ing states to the west and northwest, where but little

fruit is produced, furnish a growing market for Missouri
fruit. The Mississippi and Missouri rivers, touching
the entire length and breadth of the state, give cheap
freight rates north, south and northwest, while direct
railroad connection with the Gulf ports affords cheap
shipments of apples to European markets.
The following figures give the average monthly rain-

fall in inches for the past six years, recorded at Columbia
bv the U. S. Weather Bureau:

HIO. Missouri.

The diagonal shading in the soiithem half designates the Ozark up-
lift. Tlie double-line shading along the Mississippi and Missouri rivers
shows the loess formation. The short-line cross-shading designates
the parts where fruit-growing is much developed.

Jan., 1.89; Feb., 2.57; March, 2.97; April, 4.52; May,
5.87; June, 4.56; July, 4.85; Aug., 2.81; Sept., 3.60;

Oct., 1.40; Nov., 2.87; Dec, 2.02.

While these figures show that the rainfall is ample,
and well distributed throughout the year, the records
also show that the percentage of sunny days in this im-
mediate section is high. During August, September
and October especially, v^hen most of our fruit is ma-
turing, the average amount of bright sunlight is con-
siderably higher than that of the majority of our orchard
states. No doubt the intense sunlight and proximity to

the airy prairies are important factors in producing the
rich color and high flavor of Missouri fruit, and may
also account, in part, at least, for its comparative free-

dom from many of the fungous diseases which are

known to thrive best in a moist, cloudy atmosphere.
The topography and soil of the state are both favor-

able to fruit-growing. The undulating areas, intersected
by the Mississippi and Missouri rivers and their tribu-

taries, are amply provided with both soil and atmos-
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pheric drainage. The soil varies from tlie light, deep
flinty soil of the Ozarks, and the drift of the "loess"
formation ( see Iowa

)
, to the rich soil of the prairie open-

ings and still heavier soils of the river bottoms, and the
swamp lands to the southeast, affording choice for dif-
ferent purposes. The immense crops of corn and gar-
den vegetables, sometimes grown in young orchards,
and the clover and cow peas, grown to prevent washing
of the soil in steep hillside orchards, prove (perhaps
too frequently), that even the so-called "fruit lands"
are capable of yielding a great variety of products. In

1411. Ben Davis (.X%).
One of the "big red apples "of the Ozarks.

fact, one great reason "why Missouri has not earlier

taken front rank as a fruit state is because natural con-
ditions for general agriculture are too favorable. It re-

quires too great an effort to exclude the encroaching
blue grass and live stock from orchard areas where
thrifty young trees fruit themselves to death in the
unequal struggle for existence and the reproduction of

their kind.
The last report of the Missouri State Horticultural

Society (1897) contains Secretary Goodman's estimate
of the quantity and value of fruit produced in the state

that year, as follows; Apples— north Missouri, 2,500,000
barrels; central Missouri, 3,500,000; south Missouri,
3,000,000; total value of apples, $12,000,000. Peaches
—north Missouri, 500,000 bushels; central Missouri,

1 ,000,000 ; south Missouri,2,000,000 ; totalvalue ofpeaches,
$3,500,000. Total value of berries, $2,500,000. Total
value of pears, cherries, plums and grapes, $1,500,000.

These, with nuts and miscellaneous fruits, reach a total

value of $20,000,000 for the Missouri fruit crop for 1897.

This report is based upon figures obtained from the
various railroads and shippers, and may be relied upon
as being approximately correct. Considering the fact
that a few years ago Missouri could hardly lay claim to

being a great fruit-producing state, the above figures

indicate very rapid growth of the industry in recent
years. In 1898 more young trees were' planted than
in any previous year, showing an accelerating tendency
toward this line of business. A number of orchards in
the state comprise over one thousand acres each. The
size and number of these large orchards is annually be-
ing increased.

It will be seen that the apple is the leading fruit, ex-

ceeding in value all other kinds combined. Careful
study shows that other things being equal, the best
prices prevail in those parts of the state where the most
apples are grown, and where, consequently, there is the
sharpest competition among buyers. The peach ranks
second in importance, and the berries third. The city of

Sarcoxie shipped 239 car-loads of strawberries in 1897,

MITCHELLA

and now 1,500 acres of strawberries are growing in its
immediate vicinity. Liberal is one of the largest black-
berry centers. Hermann and several points in the Ozarks
manufacture large quantities of grape wine.
Aside from the work of the Agricultural College and

Experiment Station in the proiiiul;;atii>n of horticul-
tural work, the Missouri Botanical (iarden at St. Louis,
being of international influence and importance, cannot
fail, with its splendid equipment and able management,
to lend an especially strengthening influence to the hor-
ticulture of the state in which it is located. The Mis-
souri State Horticultural Society, with nearly one hun-
dred local societies as auxiliaries, under the competent
leadership of its officers and organized effort of its

members, is doing much toward the development of hor-
ticulture.

While horticulture is already one of the leading in-
terests of Missouri, the possibilities of the state in that
direction have not yet even been approached. Only a
small portion of the .soil naturally well adapted to fruit
culture has ever been cultivated, and there are many
phases of horticulture that have not been developed.
In recent years, however, steps in advance are rapidly
hcinn' t:dien. The best growers no longer cling to an-
cient traditions and obsolete practices, but are evolving
methods adapted to the new conditions of the West.
Capitalists of extensive business training are invest-
ing in orchards, and their business ability, combined
with the skill of the practical grower, is resulting in
better marketing and general management of the in-

dustry. New varieties, better adapted to local conditions,
are being originated. Our native fruits and nuts are
receiving attention, and improved varieties of these are
already the result. The working up of surplus and in-

ferior fruit by canning, evaporating, cider and wune-
making and distilling is increasing the value of the
fruit product, and the canning of tomatoes, peas and
other garden vegetables is quite extensively carried on
in some sections. In fact, the horticulture of the state
is in a rapidly growing condition, and bids fair to reach
very important proportions. j_ q Whitten.

MISTLETOE of the Old World is Viscum album; of
America, Phoradendron flavescens.

MITCHfiLLA (Dr. John Mitchell, of Virginia, one of
the first American botanists; correspondent of Lin-
nsBus). Hubiac-ew. This includes the Partridge-berry,
one of the prettiest and hardiest of native perennial
trailers. It has small, shining, evergreen, roundish Ivs.,

sometimes marked with white lines, and bright scarlet
berries, often borne in pairs, which remain all winter
and make a charming effect when peeping through the
snow. This plant can be easily collected, and is also
procurable from many dealers in hardy plants. It

thrives under evergreen trees, forming dense mats.
The fls., which are borne in spring, are small, white,
with pinkish throats, and are fragrant. The berries are
edible, but nearly tasteless. Fls. twin, the ovaries
united into one ; calyx 4-toothed ; corolla funnel-shaped,
4-lobed; lobes spreading, densely bearded Inside, val-
vate in the bud: fr. a 2-eyed berry.

1412. Partridge-berry—Mitchella repens (X/it).

repens, Linn. Partbidge-berry. Squaw-bekky. Fig.

1412. Lvs. opposite, round-ovate, petioled, with minute
stipules: fls. in pairs, on the apex of a peduncle. Nova
Scotia to Minn., south to Fla. and Tex. G. W. F. 42.

D. 81. Mn. 3:49. L. B. C. 10:979. -Attractive in half-

shaded spots in the wild garden and rockeries. Propa-
gated by division of roots.

M. ovata, DC, from Ecuador, is the only other species. It has
solitary, sessile fls., and ovate, acutish lvs. Not cult.

M. B. ConLSTON.
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MIT£LLA (diminutive of mitra, a cap; applied to the
form of the young pod) . Saxifragdceo!. BIitrewoet.
Bishop' s-oap. Six or 7 species of low, slender peren-
nials, with somewhat creeping rootstocks and racemes
of small and greenish or white fls. Closely related to
Tiarella, but the petals of the latter are entire, while in

Mitella they are beautifully
pinnatifid. Lvs. round,
heart-shaped, alternate, ex-
cept in one species, on root-
stock or runners, with slen-
der petioles; those on flow-
ering stems opposite, if any-
calyx short, .5-lobed, the
lobes valvate in the bud,
preading; petals 5, inserted
on throat of calyx,very slen-

der; stamens 10 or 5, very
short: fr. soon widely de-
hiscent. Natives of N.
Amer., 2 species in E.Asia.
— Offered by some dealers
in native plants.

A. Scapes ttsiially leafless.

B. Wis. numerous.
trifida, Graham. Lvs.

round-reniform or cordate,
crenately toothed and some-
times incised or lobed, 1-3

in. across: scape 9-12 in.

long: fls.somewhat scattered
on one side of spike; petals
3-5-parted, small; stamens
5, opposite the calyx lobes.
N. Calif, to Brit. Col. and
Rocky Mts.

B. Fls. fell' {about
5).

nuda, Linn. Fig,
lilS. Lvs. rounded or kid
ney-shaped, deeply and dou
bly crenate : raceme 4-6 in,

long. Does well in moist
shady situations. May-July
Westward to Brit. Col. A,
G. 13:518.

Scapes bearing leaves

B. lA'S. on scape alter-

nate.

caulescens, Nutt. Raceme
loose : stamens alternate
with the pinnatifid petals.

Brit. Col. to Ore.

BB. ii'S. on scape opposite.

diphylla, Linn. Lvs.
acutely heart-shaped, some-
what 3-5-lobed, toothed: ra-

ceme 6-8 in. long. May.
Eastern U. S. V. 12:189.-

A good plant for the rockery. m. B. Coulston.

MITREWOET. Mitella. FalseMitrewoTtis Tiarella.

MITKIOSTlGMA {Gree^, imtre-sliaped stigma; from
the conspicuous stigma, which is club-shaped, the 2-eut
summit suggesting a cap). Subicicem. This includes
the charming evergreen tender shrub known to the
trade as Gardenia citriodora. It makes alow or medium-
sized bush of compact and branching habit and bears a
great profusion of fls. which resemble those of the
orange in odor, size, color and general appearance. The
fls. are white, salver-shaped, 5-lobed, tipped with pink
in the bud, and borne in dense axillary chisters. This
delightful plant is a favorite in the South, together with
the Cape Jessamine, but is little known in northern con-
servatories. The genus contains 2 species. For distinc-
tions from Gardenia and Eandia, see Gardenia.

axillire, Hocbst. (Gardenia citriodora, Hook.). Lvs.
opposite, petiolate, elliptic-lanceolate, subacuminate,
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1413. Mitella nuda.

Nearly natural size.

glabrous; stipules awl-shaped from a broad base: calyx
not ribbed, lobes lanceolate, acuminate, equal: corolla
tube twice as long as the calyx, lobes obovate, obtuse.
S. Afr. B.M. 4987. R.H. 1859, p. 175 ; 1886:348 (excel-
lent!). P.S. 12:1254. y^^ jj_

M'MAHON. See p. 963.

MOCCASIN FLOWER. North American name for
species of Cypripedium.

MOCK ORANGE. See Philadel2}hus.

MOHBIA (from Daniel Mohr, a German botanist; died
1808). SchiscedcecE. A genus of .South African ferns,
having the habit of Cheilanthes, but the sporangia of
the Schizaeace^. A single species, M. caffroruni, is rare
in cultivation in America. l. M. Undeewood.

MOLE PLANT. Eiiphorbia Latliyris (see Fig. 800,
p. 564).

MOLtNIA (J. Molina, a wri^r upon Chilean plants).
Oraminecv. A genus of perennial grasses allied to Era-
grostis, containing a single species. Native of central
Europe and temperate Asia, and sparingly introduced
in the United States. Panicle contracted: spikelets 2-4-

fld., more or less purplish: glumes somewhat unequal:
fl. -glume 3-nerved, rounded on back, pointed but awnless.

caertilea, Moench {Aira cartilea, Linn.). Culms tufted,
1-3 ft. high: lvs. rather rigid, slender pointed. The
usual form in cult, is var. variegata, with striped lvs.,

used for bedding. ^. g. Hitchcock.

MOLUCCA BALM. Moluccella Imvis.

MOLUCC£)LLA (diminutive made from Molucca).
Also written Mollucella. Ijabiiktce. This includes the
Shell Flower, a quaint old annual plant, that self-sows

1414. Moluccella Isevis (XM).

in old-fashioned gardens, hut is now rarely advertised
for sale. Its chief feature is its great cup-shaped calyx
an inch long, which is much larger than the inconspicu-
ous corolla (See Fig. 1414.) Later four white seeds or
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nutlets appear in the cup or shell-like calyx, and add

to the interest. The corollas are gaping, the upper lip

forming a sort of hood, which may be notched or not,

the lower lip 3-cut, the side lobes being oblong and
somewhat erect, the middle one larger, inversely heart-

shaped and deeply notched. Of 25 described names
only 2 now remain in this genus as good species. Ben-
tham & Hooker place this genus near Lamium. Other
genera of garden value in which the upper lip of the

corolla is concave or vaulted and often villous within

are Stachys, Leonurus and Phlomis. From these Mo-
luccella is easily distinguished by its calyx. These
plants are hardy annuals, flowering in midsummer. The
ils. are white, tipped pink, scarcely, if at all, thrust out

of the calyx, and borne in whorls of 6-10.

A. Calyx not priclcly.

Isevis, Linn. Shell Flower. Molucca Balm. Fig.

1414. Height 2-3 ft.: Ivs. roundish, with coarse round
teeth: calyx obscurely 5-angled. W. Asia. B.M. 1852.

— Fls. odorous.

AA. Calyx heset with long prickles.

spindsa, Linn. Height, 6-8 ft. : Ivs. ovate, deeply and
sharply cut: calyx with 1 long spine above and 7 others

below. S. Eu., Syria. B.R. 15:1244 (as Cliasmonla in-

Ci'«a). —Annual or biennial, with brownish red square
stems, bristling calyx and gaping corolla. Said to have
been cult, in Eng. since 1596. ^. ji.

MOMOBDICA {mordeo, to bite, since the seeds appear
to have been bitten). Cucurbitdcew. There are 25 spe-

cies of Momordica, chiefly African, according to Cog-
niaux (DC. Monogr. Phaner. 3). They are annual or per-

ennial tendril-climbing herbs of tropical countries, some
of which are cult, for ornament and also for the edible

fruits. The fls. are moncecious or dicecious, the starai-

nate solitary or panicled, the pistillate solitary. Corolla

and calyx similar in sterile and fertile fls. ; corolla seg-

ments 5, often extending nearly to the base, making a
rotate or broadly campanulate flower; stamens usually

3, the short filaments free, one of the anthers 1-loculed

and the others 2-loculed : style single and long, with 3

stigmas: fr. oblong or nearly spherical, small, often
rough, usually many-seeded, sometimes splitting into

3 valves, but usually indehiscent: seeds usually flat-

tened, often oddly marked or sculptured. Tendrils sim-
ple—in this distinguished from Luifa. Momordicas are
known to American gardens as ornamental vines, but
the fruits of M. Charantia are eaten by the American
Chinese. They are tender annuals. They thrive where
cucumbers and gourds will. M. Mlateriutn. of the cata-

logues is Ecballium, which see.

A. Bract about midway on the peduncle, entire: all

peduncles bracted.

Chard,ntia, Linn. Balsam Pear. Running 10 ft. or
more, the stem slightly pubescent and furrowed: Ivs.

roimdish, dull green, pubescent beneath (at least on the
ribs), 5-7 lobes with rounded sinuses, the lobes sharp-
toothed and notched: fls. yellow, 1 in. across, both the
sterile and fertile solitary : fr. yellowish, oblong, pointed,
furrowed lengthwise and tuberculate, 6 or 7 in. long,

at maturity splitting into 3 divisions and disclosing the
bright scarlet arils of the white or brown carved seeds.

Trop. Asia and Africa, and naturalized in W. Indies.

B. M. 2455. A. G. 13:525. R. H. 1869, pp. 630-l.-The
Chinese about the American cities grow this plant under
the name of La-kwa, for the edible pulpy arils sur-

rounding the seeds, and also for the edible fruit itself

(which is prepared, usually by boiling, before it is ripe).

The rind is sometimes dried and used in medicinal
preparations (see Bailey, Bull. 67, Cornell Exp. Sta.,

with illustr. ). The odd seeds cause it to be called the
"Art Pumpkin" by some.

aa. Bract of sterile peduncle near the top, toothed: pe-
duncle of fertile flower bracted at base or not
at all.

Bals&mina, Linn. Balsam Apple. Slenderer and
more graceful, bright green throughout, glabrous, the
foliage smaller and neater: ivs. cordate-orbicular in
outline, 3 in. or less across, 3-5-lobed, with rounded
sinuses, the lobes and the few notches or teeth acute:

fls. solitary, nearly or quite 1 in. across, yellow, often
with blackish center: fr. orange, 2-3 in. long, ovoid and
more or less narrowed each way, smooth or tuberculate:
seeds compressed, nearly smooth. Widely distributed
in Africa and Asia, and naturalized in the W. Indies.
O.C. 1848:271. R.H. 1857, p. 182.-A neat vine, growing
4-6 ft.

AAA. Bract near the top of the sterile piedunele, entire.

involucrita, E. Meyer. Much like M. Bahamina, hat
teeth of Ivs. blunt, with a short mucro, fls. larger, bract
much larger: fls. white or cream-white, often dotted
with black: fr. sulfur-yellow, chau'jing to scarlet, burst-
ing, 2 in. long. S. Afr. R.li.mi5:3o0 [as M. Balsamina,
var. leucantha). B.M. 6932. —A very slender and grace-
ful climber, with the peduncle bract against the calyx,
like an involucre. Int. to Amer. trade about 1890.

M. Cochinchinensis, Spreng. (M. mixta, Rosbg.1, is a large
species with 3-lobed Ivs., pale yellow, purple-eyed fls., 4 iu.

across, and .an oblong, bright red fr. 4-7 in. long. Farther In-

dia. B.M. 5143. F.S. 14:1478. G.C. 111. 16:531. G.M. 37:777.

L. H. B.

MONABDA (after Nicolas Monardes, aSpaniard, who
published iu 1571 a book containing the earliest picture of
an American plant. See Pig. 1077). Labiiltce. Horse-
Mint. This includes the Oswego Tea {M. didyma),
one of the most brilliant of our native wild flowers, be-
ing surpassed in the intensity of its red only by the car-

dinal flower. It is a rather coarse herb, with large heads
of gaping, wide-mouthed fls., which have none of tlie

refinement of our cardinal flower. For mass effects,

1415. Monarda didyma (XK).

however, these plants are very striking. They grow
wild along the banks of streams, lighting up the dark
corners of the woods. This suggests their proper place
in landscape gardening. They should be grown in
masses, in wild spots against a dark background. How-
ever, they can, if desired, be grown in an ordinary sunny
border without more moisture than usual. As alaedding
plant they would be inferior to Salvia eoccinea, the
flowers being shorter-lived. The white- and rose-colored
varieties are less desirable. M. flstulosa is the same
type of plant, and is procurable in colors ranging from
white, flesh color and lilac, through rose and crimson to

deep purple, but not scarlet. This species is very vari-

able in height. The lighter colored varieties are usu-
ally less robust.
Monardas are easy of culture, thriving in any good

soil. They spread quickly, and therefore need frequent
separation, which operation is best done in the spring,

as plants disturbed in the fall will often winter-kill.

Monarda is a genus of 9 species of aromatic American
herbs: Ivs. usually dentate: fls. often borne in dense
heads, surrounded by an involucre of colored bracts;

calyx tubular, 15-nerved, with 5 nearly equal teeth; co-
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rolla narrow or dilated at the throat, 2-lipped, middle
lobe of the lower lip larger than the lateral

;
perfect

stamens 2. There are 2 sections of the genus, the spe-
cies here described belonging to Eumouarda, in which
the heads are generallj^ solitary and terminal, the sta-

mens and style conspicuously thrust out, and the root
perennial. The following grow l}4-2}4 ft. high. One
of the common JHorse-Mints is M. punctata (A.G. 14:15),
but it is not in the trade.

A. Cahjx slightlji hairy at the throat.

didyma, Linn. (M. KalmicHta,Fursl\). Oswego Tea.
Bee-Balm. Fragrant Balm. Fig. 1415. Stem acutely
4-angled: Ivs. thin, ovate-lanceolate, acuminate. B.M.
145 (erroneously as M. fistulosa, var.), and 546. Vars.
dlba and rdsea, Hort., are offered, but the latter should
be compaied with the next species. In 1893 John Saul
advertised M. Kalmiana as if horticulturally distinct,

calling it the finest of Monardas.— Suited to moister
positions than the others.

aa. Calyx densely bearded at the throat.

B. IjVS. petioled.

fistuldsa, Linn. Wild Bergamot. Sometimes called
Bergamot in nursery catalogues, but the Bergamot of
the Old World is Menflia odnrata. Stem mostly obtusely
angled: Ivs. firmer: fls. purple. July, later than M.
didyma. Var. riibra, Gray, Fls. crimson or rosy red.
Var. media, Gray (var, purpiirea, Hort.). Fls. deep pur-
ple. S.B.F.G. 98. L.B.C. 14:1390 (as 31. purpurea).
Var. m611is, Benth. {M. mdllis, Linn.). Fls. flesh-color
to lilac. B.M. 2958 (as M. menthcefolia) . — Will grow in
dry positions.

BB. I/vs. nearhj sessile, at least belou\

Bradburi§,na, Beck. Fls. light purple, spotted darker
on the middle lobe of the lower lip, which is much
larger than the lateral ones. June. 111. to Tenn, and
Kans. B.M. 3310 (erroneously as M. fistulosa).—A dry-
ish position suits it best.

F. W. Barclay and W. M.
MONAEDflLLA (diminutive of Monarda, having its

aspect, inflorescence and calj'x). Labidtce. Annual or
perennial sweet-smelling herbs, natives of California.
Lvs. entire or obscurely toothed : fls. white, rose-color
or purple, compacted in terminal heads with an invo-
lucre : calyx tubular, narrow or long, 10-13-nerved, 5-

toothed; the teeth short, straight and nearly equal; the
throat naked within; stamens 4, exserted. The follow-
ing have been advertised, and can be secured through
western collectors.

A. I^ls. large, comparatively few, loosely glomerate.

macrintha, Gray. Perennial, tufted, about 9 in. high:
bracts of the 10-20-fld. head sometimes whitish or pur-
plish tinged: corolla about IJ^ in. long, glabrous, orange-
red, its tube fully twice the length of the calyx; the
lobes lanceolate.

Var. nana, Gray (i)/. ndna. Gray). Pubescent: bracts
whitish or rose-color: fls. smaller; corolla not twice the
length of calyx, white or tinged with rose-color, the
slender tube pubescent.

AA. Fls. smaller, more numerous, densely capitate.

B. Plants perennial.

c. reins of lvs. numerous and prominent.

villosa, Benth. Bracts ovate, leafy, plnnately veined.

cc. Veins of lvs . not prominent

.

odoratissima, Benth. Bracts thin, membranous, whit-
ish or pinkish, inclined to parallel venation.

BB. Plants antinal.

lanceol^ta, Gray. Lvs. lanceolate or oblong, 1-2 in.
long, tapering below into slender petioles, the margins
even and entire: bracts leafy, ovate or oblong, mostly
acute, abundantly veined between the ribs or primary
veins by cross veinlets.

ji. B. Codlston.

MONELLA. A section of Cyrtanthus.

MONfiSEa (Greek, single delight; from the pretty
solitary flower). Mricdceai. One-flowered Pyrola. A
genus of one species, a low perennial herb: stem de-

cumbent: lvs. roundish, clustered at base: fls. single,
drooping, from top of slender scape 2-6 in. long, white
or rose-colored, 6 lines across; petals 5, widely-spread-
ing, orbicular; filaments awl-shaped, naked; anthers as
in Pyrola, but conspicuously 2-horned. M. grandiSlfira,

S. F. Gray [M. uniflbra, A. Gray), grows in moist wood-
lands from Labrador to Alaska, in middle states and
westward along the mountains. It has been offered by
one dealer in native plants.

MONEYWORT, or Creeping Charlie, is Lysimachia
jyummularia.

MONKEY FLOWER. See Mimulus luteus.

MONKEY PUZZLE. Araucaria imbricata.

MONKSHOOD. Aconitum.

MONOGRAMMA (Greek, a single line; alluding to the
elongated linear sorus). Polypodidcece. A tropical genii

s

of several small species of grass-like ferns, rai'ely seen
in cultivation. l. M. Underwood.

MONOLfiNA (Greek words referring to the single
spur-like appendage on the anterior side of the anther-
connective). Melastomcieece. About 4 species of stem-
less herbs from Colombia, one of which is a small hot-
house foliage plant, cult, like Bertolonia, and known to
the trade as Sertolonia privudceflora.. It has metallic
green lvs. 4-6 in. long, with 3-5 parallel veins, the un-
der surface of the lvs. a showy rosy purple. All the
species have a characteristic rootstock, composed of
clusters of short, thick rhizomes, prominently scarred
by the falling of the lvs., and the fls. are numerous, and
resemble a primrose. They are about 1 in. across, 5-

petaled, pink, and borne on fleshy scapes. See Berto-
lonia.

primulaefldra. Hook. f. (Bertoldnia primulcefldra,
Hort.). Glabrous: lvs. leathery, broadly elliptical: ca-
lyx lobes broadly ovate-rounded. B.M. 5818. F.S. 18,
p. 162. G.C. 1870:309, figs. 53, 54.

MONOPANAX, Referred to Oreopanax.

M0NST£RA (Latin, a monster). Ardcece. Monstera
deliciosa is indeed a delicious monster in more senses
than one. It is a favorite greenhouse climber, with huge
perforated leaves, whose general appearance is sure to
be remembered after the first look. (See Figs. 1416,
1417). As the plant climbs, the stems emit long, aerial
roots, many of which never reach the ground, but suggest
the fingers of some fabulous monster. This grotesque.

1416. Leaf of Monstera deliciosa.

Grown under glass in the North.

dragon-like aspect is very pronounced in a notable speci-
men in Philadelphia which has climbed into an upper
gallery of the highest house in Horticultural Hall, Fair-
mount Park. Finally, this unique plant bears an edible
fruit, which has a taste between a pineapple and a
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banana. The fruit grows about G-8 in. long, and looks
like a long pine cone, the rind being composed of hexa-
gonal plates, as shown in Fig. 1417. The Monstera is a
satisfactory greenhouse subject, even in a young stage,
and being a great curiosity, excites much comment from
visitors. It is generally kept in a hothouse, but succeeds
in a coolhouse also. It is commonly allowed to grow in
a spreading rather than climbing fashion ; a noble

1417. Monstera deliciosa. climbing on a tree,

specimen of this kind cultivated in Pittsburg is figured
by Wm. Falconer in A.F. 7:253.

As a conservatory plant it does best when planted out
in a bed of rich soil, where it can be kept within bounds
by judicious pruning. It is not particular as to soil, as
it fills the pots in which it is planted with thick, succu-
lent roots in a very short time. It is one of the best
plants for enduring the varying conditions of tempera-
ture in a dwelling house, as nothing short of a freeze
seems to hurt it. Propagated by division of the stem,
with part of the leaf attached while rooting.

In the American tropics Monstera deliciosa requires
a very warm, moist climate for the production of fruit.

Although it naturally grows by attaching itself to trees
and creeping up, it appears to be more fruitful if com-
pelled to grow on the ground without climbing. The
fruit is green in color until it ripens, when there is just
a tinge of yellow, and the outer rind comes off in bits at

a touch.
Monstera acuminata is the correct name of the as-

tonishing plant known to the trade as Marcgravia para-
dnxa. The adult Ivs. are something like those of M.
deliciosa, being now and then perforated, but generally
pinnately cut. The young Ivs. are utterly different, be-
ing much smaller, entire and heart-shaped. This is one
of the most striking cases of dimorpliism celebrated in
horticultural annals, though that of Fieiis repens is

more familiar, and similar ones occur in Philodendron.
In its young stage M. aenminata is a very handsome
hothouse climber, with thick, roundish, waxy Ivs., which

grow in two ranks and overlap one another. When the
plant was introduced by Bull, it was shown growing on
a board apparently in parasitic fashion, and emitting
aerial roots. It seemed most like a Marcgravia, but
when it flowered and fruited the first name was found
to be one of the wildest possible guesses. Marcgravia
is a dicotyledon and Monstera a monocotyledon, and the
two genera are as far apart as is a Camellia from a Jack-
in-the-pulpit. The Monstera-like Ivs. are likely to be
developed when the plant reaches 15 ft. In the young
stage the plant is generally allowed to clamber over a
dead log or tree-fern trunk, in the manner of Philoden-
dron, which see for culture. Monstera is a genus of 13
tropical American climbers, with Ivs. more or less
densely 2-ranked. Engler in DC. Mon. Phan. Vol. 2.

(1879).

delicidsa, Liebm. Ceeiman. Pigs. 1416, 1417. Young
Ivs. 1-2 ft. long, leathery, pinnately cut, perforated. A.F.
7:253. C4.M. 41:329. Gn. 21, p. 39 (poor).

acuminata, C. Koch (M. tenuis, C. Koch. Marcrjvd.-
viaparacUxa, BuU). Shingle Plant. Young Ivs. a few
in. long, waxy, entire. Gn. 29, p. 290 (both kinds of
Ivs.). G.C. II. 8:13.

Wm. Fawcett, G. W. Oliver and W. M.

MONTANA, HOETICTTLTTIKE OF. Pig. 1418. Mon-
tana, from all standpoints, is nothing if not unique.
The third 'largest .state in the Union (Texas and Califor-
nia being first and second respectively), there is added
to the natural capacity for great local variation found
in a state covering 145,310 square miles, the additional
feature of its being traversed by the main range of the
Rockies. The ea.stern portion of the state is plains
country, with a mean average altitude of 2,800 feet above
sea level.

Along the southern boundary, perhaps 125 miles west
of the state line, are the Wolf mountains, west of these
the Rosebud and the Pryor mountains, toward the north-
ern boundary and 170 miles west of the state line are the
Little Rockies, west of these the Bear Paws, while dot-
ted over the eastern central portion of the state are the
Moccasins, the Big and Little Snowies, the Belts, the
Highwoods and the Craizies. These, with the exception
of the Belts, are isolated from other mountains, or
detached spurs from the main range, and abound in the
exceptional advantages which arise from good soil,

favorable exposure and convenient means for irrigation.
About the center of the southern state line the main

range of the Rockies is encountered. This range tra-
verses the state from this point in a northwesterly
direction, and after entering this range and proceeding
westward one is never out of sight of mountains until
reaching the western confines of the state.
The summits of the main range vary from 7,500 to

10,000 feet above sea level, and present mighty barriers
to the winter storms which sweep madly over the coun-
try to the east and south of Montana, often bringing
intensely cold weather in their wake. Then, too, the
climate of the state is sensibly afi'ected by chinooks,
those much misunderstood currents of warm air wliich
rob winter of all its terrors in regions visited by them.
The botanist and horticulturist have much to learn, as
yet, concerning the effect of altitude upon plant growth.
In a general way, it is supposed that 9,000 feet is the so-
called limit of timber, though, as amatter of fact, it often
happens that above this point the crowns of the moun-
tains are composed of living rock devoid of soil and
other needed adjuncts to tree growth. Illustrations of
the unwillingness of plant growth to be circumscribed
by altitudinal lines are found in the city of Denver,
which lies 5,000 feet above sea level. There many trees
have been successfully transplanted from their natural
habitat at sea level along the shores of Puget Sound to
a point nearly a mile aloft, and into a climate as natur-
ally dissimilar as could well be found. In Cheyenne,
Wyo., there is a luxuriant development of the black
locust at an elevation of 6,100 feet. This is a tree that
needs to be most carefully handled to avoid winter-kill-
ing in Minnesota, 5,500 feet nearer to sea level. Another
point in instance is found in the sugar beet chart of the
Department of Agriculture. This is designed to show
the belt of country in the United States best adapted to
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beet-culture. This starts on the Atlantic in the latitude

of New York city, extends nearly due westward to the
western line of Wisconsin, and no drunkard ever pursued
a more erratic course than it in making its way from the
Great Lakes to the Pacific at the head of the Gulf of
California.

Horticulturally speaking, Montana covers the entire
scale of the limits of fruit production in the United
States, except the citrous and other subtropical fruits.

In no other state of the Union is there more need of the
scientific experimenter, not so much to determine the
species adapted to Montana as to wisely select the varie-

ties of species that will give best results. There is one
safe rule to observe in western fruit-tree planting,—
avoid alkali soil. After an active experience of 15 years
of tree-growing in Minnesota and the Dakotas, the
writer is convinced that more failures in orcharding re-

sulted there from planting in alkali soil than from any
other cause. It is easy, however, to determine such
conditions ; very much easier under irrigation, as the
application of water brings the salts to the surface,
where tbey are easily noted, as they rapidly crystallize

when exposed to the air. Within the valleys and canons
leading out from the mountains it is rare that alkali is

found on suitable orchard locations.
Montana owes much of its phenomenal success in

fruit culture to natural conditions; most important of
these is the abundant supply of water, easily available
for irrigation. Irrigation in orcharding places the tree
or plant under complete control. In the growing sea-
son, water can be supplied to supplement any existing
lack of moisture, and by withholding this artificial aid
in the latter part of the sea-
son, pei'fect ripening of the
wood is accomplished and
the tree placed in the best
physical condition to endure
sudden climatic changes.
Again, it is customary to

flood the orchard late in the
season, after the foliage has
fallen, with the result that
root killing is absolutely un-
known in Montana. So free
is the state from disasters
of this nature that budded
trees are succeeding re-

markably well wherever
they have been set in close
proximity to the mountains.
Another decided advantage
is in the physical formation
of the state ; the make-up
of the mountains is not, as
many suppose, a shaping up
of every range and peak to

a sharp rocky apex, but in
all ranges there are vast ex-
panses of open plateaus ex-
tending back onto lower
outlying spurs. Heading in
the mountains, usually near
the summits, are deep caiions leading down and out
to the open plains country at the foot of the ranges.
There is a constant movement of air from the upper to
the lower plateaus through these caiions occasioned by
the superheating of the air of the lower levels during
the middle of the day. The heat, in rising, causes a par-
tial vacuum, and the cooler air of the upper levels flows
down to occupy this. This is especially true in the ear-
lier night hours. So common is this as to give the name
"canon breezes" to these currents, which are plainly
to be felt miles away from every extensive canon's
mouth far out on the open plains.

" This constant cur-
rent of air, passing over the surface of the earth, wards
off frosts and gives fruit immunity from this great
cause of loss to those growing fruit outside of moun-
tain districts.

Early orcharding was attended with almost prohibi-
tive conditions. In 1864, trees were set in Missouri
valley by John G. Pickering, who is still living and
planting. Some of the trees originally set are alive and
bearing. Trees then came in by way of Utah on pack

horses, and were sold for from $2. .50 to $5 each. The
nest plantings were made near the present site of Ste-
vensville, in the Bitter Root valley, by Bass Bros. Their
apple crop for 1898 was estimated at 10,000 boxes. The
Bitter Root valley is in the southwestern part of Mon-
tana, and is about 100 miles in length, with an average
width of perhaps 10 miles. This valley has been the
scene of the greatest activity in orcharding to date. It

has an altitude of about 3,200 feet, and as it lies to the
westward of the main range of the Rockies, it possesses
marked advantages over the country to the eastward.
It also has a soil exactly adapted to apples, pears, cher-
ries, plums, grapes and small fruits. The soil is of
decomposed granite, with an almost total absence of
alkali. To the casual observer it appears to be light,

stony, gravelly and comparatively worthless, but quite
the reverse is the case. The main difticulty is to restrain
undue growth of tree and superabundant fruitage. It is

a soil that does not bake after irrigation, hence water
can be freely used, and in a way stored, as evaporation
does not occur from capillary attraction, as is always
the case when there is too great a preponderance of
clay in the texture of the soil. It is within bounds to
state that upon soils carrying a heavy percentage of
clay, fully one-half of the benefits arising from irriga-
tion are lost from the inability of the farmer to cultivate
immediately after irrigation. Bitter Root orchards range
fx'om 100 trees set for home use to 500-acre blocks for
commercial purposes. The main difficulty there experi-
enced is in the selection of the best varieties for gen-
eral planting.
The pomologist can find in this one valley every variety

1418. Montana.
The shaded parts show horticultural areas.

of apple that is now growing in the combined nurseries
of New York state. The only bars there found to the
successful cultivation of all standard and small fruits is

the brevity of the growing season and the coolness of
summer nights; owing to altitude the air is rare and
does not retain heat after sundown, as is the case in the
lower-lying and more humid sections of the United
States. The clearness of the atmosphere and attendant
brilliancy of the sun gives to fruit such coloring as is

never noted, except in similar altitudes; and while ex-
tended experiments have not been conducted along these
lines, it is believed that the proper use of water in irri-

gation does not necessarily imply that the fruit thus
grown carries an undue percentage of moisture when
compared with fruits grown without irrigation.

In the phenomenally dry season of 1894, Early Rose
potatoes grown in Wisconsin were analyzed, as also
were Montana Early Rose grown under irrigation, and
the moisture content of the Wisconsin potatoes was
considerably higher than that of the Montana potatoes.
What has been done in the valley of the Bitter Root
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is being attempted in Flathead valley, a large north-
western valley, with the best results. The range of

varieties is fully as wide as that of the Bitter Root, and
as the altitude is about 400 feet less it is to be expected
that fully as good results will eventually be attained.

Some difficulty is experienced from frosts in the Flat-

head country, but as the heavy growth of deciduous and
conifer timber, which covers the majority of the bench
lands in this region, is cut off, no doubt the increased
circulation of air will prevent serious loss to fruit from
frost. Among other valleys achieving marked success
in fruit and vegetable culture, are those of the Gallatin,

Yellowstone, Upper and Lower Missouri, Clark's Fork
of the Yellowstone, the Judith, Milk, Marias, Teton,
Madison and Jefferson. In these valleys the better

apples, cherries and plums are readily grown, and it is

safe to say there are not IGO acres of farm lands in the
state where, if the planter will avoid alkali soil and set

trees with reference to the possibility of irrigating them,
the Transcendant and Hyslop crabs, and the hardier
of the standard apples, together with the small fruits,

cannot be successfully grown. g_ jj^ Esiery.

MONTBRfiTIA. See Tritonia.

MONTEREY CYPRESS. Cupressus macrocarpa.

MONTIA (Guiseppe Monti, professor of botany at Co-
logne in the first half of the eighteenth century). Por-
tulacHceee. About 18 species of American herbs, includ-

ing the Winter Purslane, a salad or pot-herb known to

the European trade as Claytonia perfoUata. This odd
plant is perhaps cult, in America by a few fanciers of

rarer kinds of vegetables. In hot countries it may be
more desirable. .It is an annual plant forming a com-
pact tuft about 9-12 in. high. The Ivs. are all from the
root, tender, thick, fleshy, with a slender petiole about
2 in. long, and a blade about J^ in. long, which varies
from lanceolate to rotund. The most remarkable feature
is a sort of cup an inch or more in diameter, from which
arise the racemes of small white fls. One of these cups
crowns each of the stems, which are numerous, slender,

leafless, and about twice as long as the Ivs. The name
"perfoliata" is suggested by the resemblance of the cup
to a perfoliate leaf. In M. perfoliata the cup is usually
2-lobed, and the species runs into M. jiariii'flora, which
rarely has the cup transformed into two almost dis-

joined Ivs. The Winter Purslane is now a weed in many
parts of the world. The seed may be sown all through
spring and summer where the plants are to stand.
Montia cannot be distinguished from Claytonia by any

one character, but the cultivated plants of both genera
have been sufficiently discriminated here and under
Claytonia. The latest monograph is bv B. L. Robinson
in Syn. Flo. N. Amer., Vol. i; part I, fasc. II (1897).

A. Stems without true Ivs.

B. Pedicels sliort, seldom exceeding the fruiting calyx.

perSoliata, Howell {Claytonia perfoliclta, Don). Win-
ter Purslane. Rather coarse, green, often reddening
with age. Banks of streams, Calif, to Ariz, and Mex.,
north to Brit. Col. ; common near Pacific coast. It grows
wild in Cuba but is not native there, as often stated.

B.M. 133G. E.H. 1897, p. 159.

BB. Pedicels in fruit S-6 lines long, much longer than
the calyx.

parvifldra, Howell (Claytdnia parvifldra, Dougl.).
More slender, green or slightly glaucous. Calif, to Brit.

Col., east to Idaho and Utah.

AA. iStems with numerous small alternate Ivs.

parviJdlia, Greene (Claytonia parvifolia, Moc). Fls.

rose-color to white. Plant has biilblet-like offsets.

Moist rocks, Brit. Col. to Rockies in Mont, and Alaska.
This and the preceding one have been advertised, but
have little if any ornamental value. -^y^ ]\j_

MOON DAISY. Name used in England for Chrysan-
themum LeucautJicmum.

MOONFLOWER in America always means Ipomcea
Jiona-yo.r and related species ; in England it rarel}^

if ever, means this, but Chrysanthemum Leucantheinum
our common white weed or ox-eye daisy. Moonflower

in England also means occasionally Anemone nemorosa
and Stellaria Solostea.

MOONSEED. Menispermum Canadense.

MOONWORT. Botryehium; also Umaria.

MOOSEWOOD. Dirca palustris and Acer Pennsyl-
vanicum.

M0B.3)A (probably named after Robert More, botanist,
Shrewsbury, Eng. ). Mor^as are charming bulbous
plants much like Irises, but unfortunately they are not so
hardy as the common Irises and the individual fls. last

only a day or so. Morsea is a genus of about GO species,
45 of which are S. African, while the rest are chiefly

from tropical Africa. Mortea is the African representa-
tive of Iris. No one character will separate the two
genera. Morteas have no perianth tube, while Irises

usually have one. The filaments are usually monadel-
phous inMorasa and free in Iris. Irises grow either from
rhizomes or bulbs, while Moreeas mostly grow from
corms, except the subgenus Dietes, which grows from a
rhizome. Most of the showiest Morjeas belong to the
subgenus known as Mor^a proper. Species 7-13, de-
scribed below, belong to this group. There is another
subgenus which differs from it in having the ovary ex-
tended into a long beak which looks like a perianth tube,
but none of this group is cult. The Morteas proper are
about as tender as other Cape bulbs. The amateur may
find some suggestions as to their culture under Bulbs,
Iris and Ixia.
By far the largest and most remarkable plant of the

genus is Moraia Robinsoniana. This grows 6-8 ft. high
and has the habit of the New Zealand flax, PJiormium
tenax. A splendid specimen mentioned in B.M. 7212
bore 457 flowers between June 20 and Oct. 1. The indi-

vidual fls. are 4 in. across, fragrant and last only a day.
At Kew this noble plant has been successfully grown in

the south end of a house. The stately plant pictured in

G.F. 10:255 grew in a Californian garden and was said to

be 16 years old from seed. The finest picture, however,
is that in G.F. 4:355.

INDEX.

bicolor, 3. juncea, 11. RobinsoniaTia, 1.

Dietes, 10. longifolia, 9. spathacea, 10.

edulis, 9. lutea, 4. tricuspis, 4, 6.

fimbriata, 8. papilionaeea, 7. tristis, 12.

glaueopis, 5. Pavonia, 4. ^iUosa, 4.

iridioides, 2. polyanthos, 13.

A. Bootstoch a short creeping rhizome.
{Subgenus Dietes).

B. Color of fls. chiefly ivhite.

c. Height of plants 6-8 ft 1. Robinsoniana
CO. Reight of plants 1-2 ft 2. iridioides

BB. Color of fls, chiefly yellow 3. bicolor

AA. Jiootstock a tunicated corm,
B. Inner segments inconspicitous.

{ Subgenus Vieusseuxia

)

.

C. Color of fls. chiefly orange-
red 4. Pavonia

cc. Color of fls. chiefly white.

D. Spots blue 5. glaueopis
DD. Spots brown 6. tricuspis

BB. Inner segments conspicuous.
c. Height of stems 1-S in.

D. i/vs. hairy all over 7. papilionaeea
DD. Bvs. hairy only atihe edges. 8. iimbriata

cc. Height of stems more than
3 in.

D. Stems provided with 1 long
wiry leaf, just below the

inflorescence 9. edulis

DD. Stems not so provided.
E. Pis. usually 1 or 2 on

a stem 10. spathacea
EE. Pis. loosely corymbose,

fls. small.
F. Spathes %-% in.

long 11. juncea
FP. Spathes IK in.

long 12. tristis

13. polyanthos
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folia, a tropical fruit tree cult, in S. Fla. and S.
Calif, (see Fig. 1419). It has heads of small white fls.,

followed by globose or ovoid, berry-lilse fruits about 1
in. long. The genus contains about 40 species of shrubs,
trees and climbers in tropical Asia, Australia and the
Pacific islands, aud 3 or 4 tropical American species.
Lvs. opposite, rarely in 3's: fls. white, in axillary or
terminal, simple, panicled or umbellate heads; corolla
tube short or long; lobes 4-7, coriaceous, valvate in the
bud.

citriJblia, Linn. Indian Mulberry. Pig. 1419. A
small tree, with shining, broad or narrow, oval lvs. on
very short petioles: stipules large, broadly oblong or
semi-lunar; fl.-head on solitary peduncles 1 in. long
usually in the axil of every other pair of lvs. : calyx
limb truncate: corolla 5-7 lobed, tube about % in. long:
fruits yellowish, fleshy, in a globose or ovoid head about
1 in. in diam. G.C. 11. 11:333.

Var. bracteata, Hook. Stipules more acute: calyx
limb often with a lance- or trowel-shaped, white, leafy
lobe, sometimes 3 in. long. Offered in S. Calif, and
Fl'^- M. B. COULSTON.

MOElNGA (altered from the native Malabar name).
Moringdcece. Only three species comprise the family
Moringaceae, all members of the genus Moringa. They
are small, spineless trees, with alternate, deciduous, pin-
nate lvs., axillary panicles of rather large, white or red
fls., and long, pod-lilie fruits. They are native of N.
Africa and the tropical parts of Asia. The position of
the family Moringacefe is difficult to determine. Ben-
tham & Hoolier ally it with Anacardiaceee. Eugler and
Prantl place it between Resedace^ and Sarraceniacese.
Grisebach joins it to the Capparidacea;. Others ally it

1. Bobinsoni^na, Hook. {Iris Sohinsonicina , F.
Muell.). Wedding Iris. Outer segments spotted red
aud vellow near base. B.M. 7212. G.F. 4:355; 10:255.
J.H. "ill. 32:569. G.M.34:569. G.C. 1872:393; 1119:457.

2. iridioldes, Linn. Stem 1-2 ft. long, with many
short, sheathing, lanceolate bracts: lvs. in fan-shaped
basal rosettes: fls. over 3 in. across, white, marked yel-
low on claws of outer segments ; style crests marked
with blue. B.M. 693. L. B.C. 19:1861 (/ris crassifoha).

3. bicolor, Steud. Habit of M. iridioides: fls. 2 in.

across, yellow, with beautiful brown spots on the outer
segments; style crests vellow. B.R. 17:1404. L.B.C.
19:1886. P.M. 9:29 (all as Iris bicolor).

4. Pavdnia, Ker. {Iris Pavbnia, Linn. f. ). Outer
segments without a distinct clrfw, orange-red, with a
blue-black or greenish black spot at the glabrous base.
B.M. 1247. — Var. villosa, Baker. Lvs. pilose: outer
segments bright purple, with a blue-black spot on the
hairj' claw. B.M. 571 {Iris villosa). Var. lutea. Baker.
Lvs. glabrous: fls. yellow, unspotted. B.M. 772 {3Io-
rcea tricuspis, var. lutea). In M. Pavonia and glauco-
pis the inner segments have a large central cusp and 2

lateral lobes, while in 31. fricitspis the inner segments
have 3 large cusps.

5. glancopis, Drap. Outer segments white, with a
blue spot. B.M. 168 (erroneously as Iris Pavonia).—
In this species the outer segments have a short, distinct
claw, while M. Pavonia has none.

6. tricuspis, Ker. Outer segments whitish or lilac,

with a purplish spot. B.M. 696.

7. papilionacea, Ker. Fls. red or lilac, yellow on the
claw; style crests erect. B.M. 750.

8. fimbriata, Klatt. Fls. lilac. E.H. 1867:271.

9. ^dulis, Ker. Fls. lilac, spotted yellow. B.M. 613.
—Var. odora has white fls. Var. longiSolia has yellow
fls. B.M. 1238.

10. spatMcea, Ker. Fls. yellow. B.M. 6174 (Dietes
Muttoni).

11. jiincea, Linn. Fls. lilac, in 2-3 clusters.

12. tristis, Ker. Lvs. 2-3, produced near the base, ^^
1-2 ft. long: clusters of fls. 4-fi: fls. dull lilac, ochre W
or salmon-colored, with a j'ellow spot.
B.M. 577 (Iris tristis).

13. polyinthos, Thunb. Lvs. about 3,

one from near the base of the stem, the
others from the lower forks, %-i ft.

long: clusters of fls. 5-20: fls. lilac.

M. Macleaii. advertised 1899 by V.in Tu-
bergen, is said to belong to the subgenus
Dietes.

—

M.Sisyrinchium—Iris Sisyiiucliium.

W. M.
MOREL. See MusJiroom

.

MOEiNA(LonlsMorin, aFrench botan-
ist, 1636-1715). Dips(ice(£. Seven or 8
species of perennial herbs in western
and central Asia, from 3 in. to 4 ft. high.
Lvs. opposite or whorled, narrowly ob-
long or linear, spinous-toothed : fls.

whorled; whorls in spikes, surrounded
by wide-based floral lvs.; bracteoles
among the fls. few, spiny.

longiJolia, Wallich. A handsome plant
2 ft. high, with thistle-like foliage: lvs.

6 in. long, 1 in. across : fls. showy,
deepening from white in the bud to pink
and finally crimson, crowded in dense
whorls near the top of stem. Hardy.
Cult, in light, sandy soil, with partial
shade. Prop, by seed and by division in
early autumn. Useful in the rockery and
border, and with other foliage plants.
June-Aug. Himalayas. B.M. 4092. B.R.
26:36. R.H. 1857:514. -Whorl-flower is

a catalogue name.

MOBtNDA (Latin, morus, mulberry,
and /iidica, Indian). Bubiacete. This 1419. Morinda citrlfolia branch with leaves, flowers and fruit (X %).
includes the Indian Mulberry, M. citri- Also vertical section of fruit (fruit sometimes larger) and enl.arged flower below.
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with tbe Legurainosee, which it resembles in external
appearance. Fls. perfect, 5-merous; calyx cup-shaped,
5-clei't, the lobes reflexing; petals 5, one of them erect

and larger; fertile stamens 5, alternating with 5 or 7

42D. Moringa oleifera

About natural size.

1421.
Moringa oleifera

—

the Horse-radish Tree.

(XM.)

staminodia, the anthers attached on the back, and l-lo-

culed: fr. a long, 4-9-angled, 1-loculed pod with 3
valves, the seeds immersed in the spongy contents of
the valves.

oleifera, Lam. (M. pterygosphmia, Gfertn.). Horse-
radish Tree. Figs. 1420, 1421. Small tree (reaching
25 ft.), with soft wood and corky bark, the young parts
pubescent : Ivs. mostly 3-pinnate, 1-2 ft. long, all parts
stalked: fls. whitish, stalked, fragrant, 1 in. across: pod
often \)4 ft. long, 9-ribbed, bearing 3-angled, winged
seeds. India, but now spontaneous in parts of the W.
Indies. — The Horse-radish Tree is so named from the
pungent taste of the root, which is sometimes eaten.
The young fr. is also edible. The seeds (called ben-
nuts) yield an oil, which is more or less used in the arts.
The tree is sometimes cult, in the extreme southern
U- S. L. H. B.

MOEMdDES (Greek, a grotesque creature). Oi-elii-

clAcew. This genus is remarkable for the interesting
form of its flowers, which suggested the name given to
the genus by Lindley. The plants are rather large,
with long, tapering pseudobulbs sheathed by the dry
bases of the fallen Ivs.: Ivs. long, plaited, deciduous in
the autumn : raceme from the base of the pseudobulbs
bearing many showy fls.: sepals and petals subequal,
mostly narrow; labellum firmly united with the column,
with revolute margins, rarely concave, turned to one
side; column without appendages, twisted in the oppo-
site direction from the labellum. Distinguished from
the closely related genus Catasetum by its perfect fls.

and wingless column.

Mormodes are commonly found in poor condition
among the collections, which is the result of neglect
rather than difticulty of cultivation. They should he
grown in small baskets suspended from the roof, in a
compost of equal parts of clean chopped peat-flber, sphag-
num and sod, interspersed by nodules of charcoal, and
the whole pressed in firmly around the roots. The roots
like to work among the charcoal,, and this also serves
the purpose of dividing the compost, thereby allow-
ing it to dry out more readily. Mormodes do not require
an abundance of water at any time, and the compost
should frequently be allowed to dry out during the

growing season. When at rest, an occasional ap-
plication will suffice to keep the soil moist and
the pseudobulbs from shriveling. Eebasketing
should take place at the commencement of new
growth in spring. They all require warmhouse
temperature; the Cattleya or Cypripedium depart-

> ment affords them a proper location regarding
temperature and moisture.

Cult, by Robert M. Grey.

Col6ssus, Reichb. f . Pseudobulbs 6-12 in. long, clothed
with brown sheaths: Ivs. elliptic-ovate, 10-15 in. long,
plaited: raceme inclined, 2 ft. long, with the stalk: fls,

5-6 in. across ; sepals and petals narrow-lanceolate,
spreading or reflexed, with recurved margins, pink be-
low, changing to yellow toward the upper portion ; la-

bellum ovate, long-aeuminate, very revolute, yellow,
somewhat sprinkled with pink dots. March. Cent.
Amer. B.M. 5840.—A plant of striking appearance.

pardina, Batem. Pseudobulbs 4-7 in. high, stem-like,
sheathed by the bases of the lanceolate, striate ivs.,

which are 4 times as long: raceme nodding, many-fid.,
shorter than the Ivs. : fls. yellow, spotted with reddish
purple, fragrant, crowded on the upper end of the stalk;

sepals and petals ovate, pointed, convergent; labellum
nearly like the segments but with 2 lateral acute lobes.

July, Aug. Mex. B.M. 3900. F.C. 3:113.-A curious
and rather rare plant. Var. unicolor, Hooker {Mar-
modes citrina, Hort.). Fls. of one color, all yellow.
B.M. 3879. l.H. 1:25. G.C. III. 14:181. Var. auran-
tlaca, Rolfe. Sepals and petals golden yellow; label-

lum yellow. l.H. 39:144.

Buccinator, Lindl. Plants 1-2 ft. high: Ivs. lanceolate,

membranous, striate: fls. pale green, with an ivory-
white lip; sepals linear-oblong, the lateral ones reflexed;

petals erect; labellum suhrotund-cuneate, with the
sides rolled back, giving it the appearance of a trumpet.
April. Mex. B.M. 4455 ( J)/. /eji^ij^iijcsa ). — Thisplant is

extremely variable in color, ranging from nearly white
to chocolate-brown, the various forms being either
spotted or plain. Its forms
have been described under
at least 7 distinct specific

names.

luxata, Lindl. Pseudo-
bulbs 4—6 in. long: sheath-
ing Ivs. 1-2 ft. long, narrow-
lanceolate, plaited: raceme
much shorter; fls. 2 in. in
diam., rather fleshy and glo-

bular, lemon-yellow, with a
dark brown streak down the
labellum; sepals ovate-lan-
ceolate

;
petals oblong, con-

cave; labellum hemispheri-
cal, concave, obsoletely 3-

lobed. July. Mex. B. R.
29:.33. R.H. 1889:132.- Very
fragrant. The fls. are re-

markably distorted. Var.
eburnea, Hort. Fls. creamy
white. This is a very effec-

tive plant, superior to the type. G.C. II. 18:145. l.H.
3i:'ii5. Heinrich Hasselbrino.

MORNING- GLORY, Ipomoea purpurea.

MORRfiNIA (Professor Charles Morren, Belgian
botanist). Asclepiaddcece. One or two pubescent twin-
ing shrubs of S. Amer., allied to Cynanchum, but dif-

fering in its convex 2-lobed stigma (flat or concave in

1422. Stami-
nate catkin
of Russian
Mulberry.

Natural size.

1423. Pistil-

late catkin
of Russian
Mulberry.

Natural size.
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Cynanohum) and the tubular corona, which is longer
than the pistils, villose on the inside, and conniving
over the pistils. The Ivs. are opposite aiid hastate. M.
odorata, Lindl., is offered by Pranceschi, S. Calif. It

has white fragrant lis. in dense cj'mes in the axils. De-
scribed by Ijiudley as long ago as 1838, but appears
never to have been brought into cultivation. Franceschi
says it is "a noble vine; foliage very distinct." Argen-
tine and Paraguay.

1424.
Staminate flower of
Russian Mulberry^

Enlarged.

1425.
Pistillate flower of

Russian Mulberry.

Enlarged.

MORUS (the ancient Latin name). Urficdceie or
Moi-itcew. MuLBEREy. About 100 species of Mulberry
have been described, but the latest monographer (Bu-
reau, DO. Prodr. 17:237 [1873]) reduces them to 5.

Some of the names are now referred to other genera.
Many of the names represent cultural forms of M. alha.
Mulberries are grown as food for silkworms and for the
edible fruits. The silkworm Mulberry of history is M.
alba, and the fruit-bearing Mulberry of history is iJC.

nigra. Yet, strangely enough, the leading fruit-bearing
varieties of North America are derived from 31. alha
(see Bailey, Bull. 41, Cornell Exp. Sta., and "Evolution
of Our Native Fruits"). The native M. rubra has also
given varieties which are grown for their fruits. The
silkworm Mulberry of the Chinese is M. muUicatilis , by
some considered to be a form of M. alba. This was intro-

duced into North America early in the century, and for a
time there was the wildest speculation in the selling and
planting of the Mulberry tree, and in the rearing of
silkworms. These efforts have now largely passed away
in North America. M. multicaulis gave rise to one va-
riety which was prized for its fruits, the Downing. This
variety is now little known, but the name has been pop-
ularly but erroneously transferred to a good variety of
M.alba (the New American).
The Mulberries are trees of the temperate regions of

the Old and New World. The genus Moi-us usually has
monoecious flowers, both sexes being in small hanging
axillary catkins, the males soon falling (Figs. 1422-23).
The calyx is 4-parted: stamens 4, the filaments partially
inclosed in the calyx-lobes (Fig. 1424). In the pistillate

flower there is one ovary with 2 stigmas, and the 4 calyx-
lobes are adherent to the ovary (Pig. 142.5). The pistil-

late flowers become fleshy and cohere
into a long multiple fruit which sug-
gests a blackberry in external appear-
ance (Fig. 142G).
In North America the Mulberry is

known chiefly as a fruit-bearing tree,

although it is never planted exten-
sively and tlie fruit is scarcely known
in the market. Two or three trees
about the home grounds are sufficient

to supply a family. The fruits are
sweet and soft. To many people they
are too sweet. Because of their sweet
ness they are of little value for culi-

nary uses. They usually drop when
ripe. They are harvested by being
shaken on sheets or straw. Birds are
exceedingly fond of ttiem. In the
East and North, varieties of M. alha
are chiefly grown, as the New Ameri-
can (Downing of most present nurser-

ies), Thorburn and Trowbridge. On the Pacific coast
and in some parts of the South, varieties of M. nigra-
are grown, particularly the Black Persian. In parts of
the .South forms of the native M. rubra are grown, as
Hicks and Stubbs. These are popular for planting in
hog pastures, as the animals like the fruits. The Mul-
berry thrives in any garden soil. It does well even on

1426. Fruit of
Morus alba.

Natural size.

thin gravels and rocky slopes. For fruit-bearing pur-
poses, trees may be planted from 20 to 40 feet apart.
The Russian Mulberries are offshoots of M. alba.

Their particular merits are great hardiness to withstand
cold, drought and neglect. They are useful for low
wind-breaks and also for sheared hedges. They have
become popular on the plains. They are readily propa-
gated by seeds, and the resulting plants are variable.
Now and then a large-fruited form appears and it may
be named and propagated, but for the most part the
Russian Mulberry has little merit for its fruits unless
one desires to feed the birds.

Varieties of JIulberries are now mostly worked on
seedlings of the Russian. One of the most successful
grafts is S. D.Willard's method, shown in Fig. 1427. The
grafting is performed in spring when the bark will slip,

using cions which have been kept perfectly dormant or
on ice. a, is the cion, the lower part being cut thin so
that it will enter readily between the bark and wood of
the stock, b is the stock, with an incision made through
the bark essentially as for shield-budding, c shows the
graft bound with raffia, d shows the completed opera-
tion, the work being covered with grafting wax. Moras
multicaulis grows from cuttings in the South. These
cuttings, with the buds removed to prevent sprouting,
are often grafted before they are planted with a long
cion of the desired variety (see Fig. 941). The cut-

ting acts as a nurse, and the cion takes root of itself

if set deep enough.
There are many Mulberries with ornamental forms.

Of these, the most popular in America at present is

Teas' Weeping, a chance seedling of the Russian Mul-

1427. A method of grafting the Mulberry.

a, the oion; &, matris to receive cion; c, the graft tied;
d, the graft waxed.

berry tribe. When grafted several feet high on straight
Russian stock, it makes one of the best of small weep-
ing lawn trees (Fig. 1428). It originated on the grounds
of John C. Teas, Carthage, Mo., about 1883. Various
cut-leaved forms, mostly of M. alba, are seen in fine

collections, of which the form known as 31. nervo.'<a

(Fig. 1429) is one of the best. The foliage of Mulber-
ries is interesting because so variable. Even on the
same tree there may be leaves of several form.s, while
different trees of the same species may show strong in-

dividual traits. The most striking variations are in the
lobing of the leaves.

A. Ijvs. mostly bright and glabrous above, and usually
glossy.

B. Style vary short or jyractically none.

Alba, Linn. White Mulberry. Pigs. 1430, 1432 B.
Lvs. light green, rather small, smooth or very nearly so
above and often shining, the veins prominent beneath
and whitish, variously lobed or divided, the basal lobes
unequal, the teeth large and for the most part rounded
or neai-ly obtuse, the branches gray or grayish yellow:
fr. variable, usually narrow, 1-2 in. long, white or violet,

very sweet. China. — il/o)'».s alba has been cultivated
from the earliest times, chiefly for feeding the silk

worm. It is a frequent tree along roadsides and in the
old yards in the eastern states, where the trunk some-
times attains a diameter of two feet. This half-wild
form usually has rather small rounded shining leaves
with very large rounded teeth, and bears little whitish
or violet fruits, which are very sweet. Sometimes the
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1428. Teas' Weeping Mulberry.

fruits are an inch long, but they are oftener only half
that length, and one sometimes finds trees on which the
fruits are barelj' a quarter of an inch in length. Now
and then a tree bears fruit nearly or quite black. Birds,

poultry and hogs are
fond of these Mulber-
ries. The trees are usu-
ally very thick-topped
and bushy growers,
but occasionally one is

seen which, when
young, has branches as
straight and trim as a
Northern Spy apple.
These half-wild trees
are seedlings, and this
accounts for their var-
iability.

Var.Tatirica.Loudon
[M. Tatdrica, Linn.).
Russian Mulberkv.
Figs. 1422-25, 1431. A
hardy type of Mortis
alba which was intro-
duced into our western

states during 1875-77 by the Russian Mennonites. It dif-

fers little from the type of Morns alba in botanical
characters. As commonly seen, it is a low-growing very
bushy-topped, small tree with small and much-lobed Ivs.

The fruit is usually very small and insipid, and varies
from creamy white to violet, deep red and almost black.

Var. nervdsa, Hort. Fig. 1429. Lvs. contracted and
jagged, and very strongly marked with many white
veins. It bears fruit a half-inch long. Among the
horticultural curiosities this tree should find a place,
although it is not grown by our nurserymen. Its orna-
mental value is considerable, especially when striking
effects are desired. Rare in America. A large specimen
stands in the grounds of the Department of Agriculture
at Washington. The history of the Nervosa Mulberry is

obscure. Delile described it in a French periodical as
long ago as 1826, and it is described in monographic
works. It is of horticultural origin.

The following names,which one may find in horticultu-
ral literature, are referable to M. alba: cedrbna

( ? ) ,colom-
bdssa,ConstantinopolitdHa,globdsa,intermedia, Itdlica,
laciniAta (of some), lucida,niembranAcea,maeropJiylla,
Moretti, liomdna, rosea, urticaifblia.

BB. Style evident or even prominent.

Jap6nica, Audib. (M. dlba, var. stylosa, Bureau).
Lvs. usually large, dull, rather thin, long-pointed, the
rounded teeth very large and deep, or the margin even
almost jagged, the leaves upon the young growth usually
deeply lobed. China, Korea, Japan. — This species has
been introduced lately. It is tender in the North when
young. The fruit is described as short-oblong and red.

lalifdlia, Poir., which Bureau refers here, is probably
M. Indica, Linn.). Fig. 14,'J2 A. A strong-growing
small tree or giant shrub, with dull, roughish and very
large, long-pointed lvs., which are seldom or never
prominently lobed, and which are often convex above,
bearing black, sweet fr. ; style evident. China, where
it is the chief silkworm Mulberry. — Once much grown
in this country, but not now well known, particularly
not in the North.

1429. The Nervosa Mulberry—
Morus alba, var. nervosa.

AA. Jjvs. dull green, mostly rough or pubescent.

B. Full-grou'ii lvs. more than 4 in. long.

mnlticaiilis, Perr. (M. dlba, var. multicaiilis, Loudon.
M. alba, var. lalifdlia, Bure&u. M. Sinensis, Hort. M.

Morus alba (XM).

nigra, Linn. Black Mulberry. Lvs. dark, dull
green, rather large, tapering into a prominent point,
commonly very rough above, usually not lobed, the
base equal or very nearly so on both sides, the teeth
rather small and close, the branches brown: fr. large,
comparatively thick and fleshy, mostly dark-colored.
The black Mulberry is a native of Asia, probably of
Persia and adjacent regions. - This is the species which is
cultivated in the Old World for its fruit. In America
it is very little grown. It is not hardy, except in pro-
tected places, in New England and New York. The
Black Persian Mulberry of the South and of California

is probably of this species.

rdbra, Linn. Native Red Mul-
berry. Fig. 1433. Lvs. usually
large, very various, those on the
young shoots deeply lobed with
very obliqiie and rounded sinsues,
in the base of which there are no
teeth, the upper surface rough and
the lower one soft or variously
pubescent, the teeth medium or
comparatively small and either
rounded or bluntish: fr. deep red,
or when fully ripe almost black,
variable in size, often very good,
nearly always having an agreeable
slight acidity. Mass. to Fla., Kans.

and Tex., mostly in rich soils and bottom lands. S.S.
7:320. — This native Mulberry has been tried for the
feeding of silkworms, but with indifferent success. At
least three of the named fruit-bearing Mulberries be-
long to it, and a yellow-leaved Mulberry, which is
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somewhat grown for ornament, also appears to be of

this species. The curious lobing of the Ivs. on the
young growth is shown in the upper spray of Pig. 1433.

The nearest approach to this lobing is in the Japanese
{Morus Japonica), and this affords another of those
interesting parallelisms which exist between the Jap-
anese and eastern American floras. The red Mul-

or calyptra (c) which is shed at maturity. The capsule
opens by means of a lid or operculum (o), and the ori-
fice is usually guarded by one or two rows of teeth or a
peristome. None of the Mosses
are horticultural plants, al-

though Sphagnum Moss is

much used as a packing ma-
terial and for holding moisture
about pots, and as a medium in
which to sow delicate seeds. It

is collected from bogs. Club
Mosses are not true Mosses, but
lycopodiums (which see). The
"Moss" on fruit and other trees
is mostly lichen. The Florida
or Spanish Moss is a flowering
plant (see Tillandsia). L.H.B

MOSS PINK. Phlox suhulata

MOTHER OF THOUSANDS.
Linaria Cynibalaria ; also
Hen-and-chickens daisy\Bellis),
and Saxifraga sarmentosa.

1432.

Leaf o£ Morus alba at B ;

of M. multicaulis at A.

1431. Russian Mulberry—Morus alba, var, Tatarica (XK).

berry is the largest tree of the genus. In the South it

often attains a height of 70 ft. and a diam. of 3 or 4 ft.

The timber is used for posts and light woodwork,

Var. tomentosa, Bureau. {M. tomentdsa, Eaf. ). Lvs.
very soft-pubescent and whitish beneath, often glossy

but rough above. Tex.—A large-fruited form of this

was introduced in 1889 by T. V. Munson as the Lam
pasas Mulberry.

EB. Full-grmvnlvs . usually S in. or less long

celtidiiolia, HBE. {If. Mexicctna. Benth M rmcio
pliyllu, Buckl.). Much smaller tree than M t libra

rarelj'more than 25 ft. tall, and with
smaller and smoother lvs. and
smaller, sourer black fr., which
ripens earlier and is not so good.
Lvs. cordate-ovate, more or less

lobed, mucronate-serrate, nearly
smooth on Vjoth sides : fr. short-

ovate or sometimes nearly globu-
lar. Tex. and Ariz, to Ecuador.
S.S. 7:321. — Occasionally planted
for its fruits. l H. B.

MOULDS. The term Mould Is generally applied to any
small fungous growth which appears on decaying organic
matter, such as fruits, both fresh and preserved, vege-
tables, etc. The Moulds are very simple fungi producing
immense numbers of spores, a fact which accounts for

their presence everywhere, in the air, in dust, and on all

exposed bodies. As a rule these fungi are not directly

injurious to plants; they are normally saprophytes and
perform a great service in disorganizing organic matter
which would otherwise accumulate on the earth. A
few of the species may become parasitic. Thus, species
of Botrytis often attack lettuce in forcing-houses which
are too close and damp. Carnation buds and violet plants

are also frequently injured by Botrytis. The mould-
like growths occurring on boards in damp cellars or in

greenhouse benches are sterile niycelia of higher fungi.

These do not attack plants, but sometimes, as in the case
of violets, grow over and smother the plants. (See also

Diseases, Fungi. Heinkich Hasselbking.

MOUNTAIN ASH. Pi/nis Axicuparia. M. Cherry.
Primus attgustifolia. M.' Ebony. Bauhinia. M. Holly.
Nemopantlies fascieularis. M. Laurel. Kalmia, par-

MOSQUXTO PLANT.
a'liehum.

See Cyn-

MOSS, A general name for many
humble green plants of the crypto-
gamia (flowerless plants), mostly
with distinct stems and foliage
leaves. In North America there
are about 1,200 species, distributed in numerous families
and four orders. They have solitary, mostly stalked
spore-cases or capsules arising from the apex of a leafy
stem (Fig. 1434). The capsule is covered with a thin cap

1433. Morus rubra, the native

Mulberry (X>s).

ticularly K. latifoUa. M. Mahoe. Ribiscus elatus.

M. Mahogany. Cercocarpiis. M. Mint. Pycnanthe-
iiuim. M. Eose. Antlgonon.

MOURNING BRIDE. See Scabiosa.

MOVING PLANT. Besmodium gyrans.
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1434. A true moss

—

Polytrichum commune,

MUC&NA (Brazilian name). Lecjuminbsre . Between
20 and 30 mostly twining plants, widely distributed iu
the tropics, one of which is somewhat cultivated as a
forage plant. The genus is allied to Glycine, which in-

cludes the Soy Bean. The Ivs. are
large and 3-foliolate: fls. long or
oblong, large, usually dark purple
(sometimes yellowish) but turning
black when dried, the corolla mnch
longer than the narrow-lobed calyx;
the keel long, boat-shaped and usu-
ally twice or thrice longer than the
obtuse standard and also longer
than the wings : stamens diadel-
phous (9 and 1} the anthers not uni-
form in kind; pod usually hairy,
bristly or pubescent, containing
globular pea-like seeds. The Mu-
cunas are either annuals or peren-
nials. The fls. are borne in axillary
clusters, and the pods are usually
long and beset with stinging hairs,

prilriens, DC. (Odlichos pruriens,
Linn. D. multifldrns, Hort. ). Cow-
itch. CowAGE. Fig. 1435. Annual
twiner, the branchlets somewhat
appressed-hairy and the Ivs. more
or less silky-hairy beneath: petioles
usually longer than the Ivs. : Ifts.

ovate or the lateral ones rhombic-
ovate, obtuse but apiculate : fls.

several to many, dull purple, l}/n-2

in. long, in more or less drooping
racemes: pods f-shaped (the ends
curved in opposite directions), 2-4
in. long, ribbed, densely brown-or
gray-bristly. — Tall - twining vine,

Nat. size. (See p. 1035.) common in the tropics of both hem-
ispheres. The hairs or bristles on

the pods are dislodged by the touch and they are very
irritating to the skin, often raising blisters. These
hairs also constitute a remedy for intestinal worms, it

being supposed that they kill the worms by irritating or
stinging them. It is a variable species.

Yav.iAiMs (M.utilis,'Wsl\.). Vel%'Et Bean. Banana
Bean. A cultivated form, differing in the mostly
shorter pods, which are only velvety ( not bristly-hispid )

.

Widely grown in the tropics. — Of late it has attracted
attention in the Gulf states as a forage and green-ma-
nure crop, hut its use is still in the experimental stage iu
most places. Cattle have been fed successfully on the
meal made of the beans ground in the pod, but people have
been made sick by eating the green cooked beans, and
chickens have been killed by both raw and cooked
beans. Because of its vigorous growth, the Velvet
Bean promises well as a soil renovator, as the cow-pea
does, although it can not be be grown so far north as
that plant. It is a good ornamental plant, growing
10-20 ft. high when supplied with support. The hand-
some globular beans {%-% in. diam.) have markings
which suggest the castor bean.

capit&ta, Sweet. Cult, in India and Japan (A. G.
13:728) as a household vegetable (as a shell bean), but
doubtfully distinct from the above : fls. usually fewer on
erect or ascending peduncles: pod mostly larger and
flatter, less hairy and becoming nearly or quite glabrous
at maturity; bean larger, somewhat flattened.—Not yet
reported in this country.

nivea, DC. Also cult, in India, and perhaps a cul-
tural race of M. pruriens: fls. white: pod large, black,
becoming glabrous. L_ jj jj

mUEHLENBfiCKIA (after Dr. Muehlenbeck, a Swiss
physician). PolyyonAcew. A rather small genus of
climbing or erect, usually slightly shrubby plants, all

inhabitants of the south temperate zone: Ivs. alternate,
with sheathing stipules at the base : fls. unisexual,
small, fascicled in the leaf-axils; perianth with 5 nearly
equal lobes ; stamens 8 : ovary 1-celIed, 1-ovuled: styles

3: akene obtuse or acute, 3-angled, crustaceous, about
equaling the succulent perianth. All greenhouse plants,
very various in appearance.

compl6xa, Meissn. A twining or drooping, somewhat
shrubby plant: stem slender and much-branched, gla-
brous except when very young : Ivs. very small, 3-5
lines long, light gi-een, about equaling the petiole,
mostly fiddle-shaped, rarely hastate; sheaths small, tu-
bular, deciduous: fls. 1-6, in somewhat racemose, pubes-
cent clusters, green and inconspicuous : fr. witli a suc-
culent, transparent, whitish, persistent perianth. New
Zealand.—A graceful greenhouse basket plant, but may
also be made to twine. Fruit clusters glistening, showy.
Is sometimes called Polygonum by florists.

platyciados, Meissn. {Coccdlobaplatyclctda, P.Muell.).
A very interesting erect, shrubby plant, with broad,
flat, ribbon-like, glossy, delicately striate branches, re-
placing the Ivs., which are scanty or entirely wanting:
Ivs. membranous, oblong-lanceolate, sometimes hastate

:

bracts and stipules very short: fls. white, in few-fld.
clusters: akenes included in the fleshy perianth, which
at maturity is bright red or at length deep purple and
quite showy. Solomon Isls. B.M. 5382. — Frequently
grown in greenhouses because of the odd flat stems and
showy fruit.

M. adpressa, Meissn. Large, diffuse, bushy plant, with small
pink lis. in paniculate spikes: Ivs. up to 2 iu. long, broadly ob-
long, often cordate, glabrous. Australia. B.M. 3145 (as Poly-
gonum). Cult, in Europe. ^ jj^ Weigand.

UU£HLENB£:B6IA (Dr. H. Muhlenberg, who wrote a
work upon American grasses in 1817). Oraminece.
About 60 species, mostly American. Spikelets 1-fld.

The following is offered by one dealer iu native plants.

glomerfi,ta, Trin. An erect perennial, with rather
short appressed Ivs. : panicle contracted and spike-like:
empty glumes nearly equal, 1-nerved, extending into
short awns: fl. -glume longer than empty glumes, ex-
cept the awns. Wet ground, nearly throughout north-
em U. S. A. s. Hitchcock.

MTJGWOET. Artemisia vulgaris.

MTTtLLA (an inversion of Allium). Liliiicem. A^ ge-
nus of one species, an unimportant plant advertised by
one specialist in l-'aciflc coast bulbs. It has a slender
scape 3-12 in. high, bearing early in the year an umbel
of 5-15 greenish white fls., each about K in. across.
The genus is close to Allium, but instead of a true bulb
it has a fibrous-coated corm, and also lacks the onion-
like odor. Genei'ic characters are: perianth subrotate,
persistent, of 6 nearly equal, slightly united segments:
filaments slightly thicker at the base: ovules 8-10 in a
cell: style club-shaped, persistent and at length split-

ting.

maritima, Wats. Lvs. several, not sheathing at base,
scabrous, as long as the scape. Calif., Nev.

MTJKIA. See Melothria.

MULBEBEY. Discussed under Moms. French M.
Oalliearpa Americana. Indian M. Morinda. Paper M.
Broussonetia . The wild JRicbits odoratus is improperly
called Mulberry in some parts of the country.

MULCHING has four general objects: (1) to con-
serve moisture in the soil by preventing or hindering
evaporation; (2) to protect plants from winter injury;

(3) to keep the surface of the soil loose and friable;

(4) to add plant-food to the soil.

The moisture which is available to agricultural plants
is held in the soil by means of capillary attraction.

The soil may be conceived to be full of irregular capil-

lary tubes which have a general vertical direction. The
upper ends of these tubes or spaces are in contact with
the atmosphere, and they are constantly giving off

moisture into the air. If the upper ends of these tubes
are covered, as with a board or a mulch, the evapora-
tion into the atmosphere is relatively slight. If they
are covered with a mulch of ashes or sawdust, a similar
result may be jittained. This dry earth-mulch may be
made on the spot by tilling the upper two or three inches
of soil. The philosophy of summer tillage is to prepare
and to maintain this mulch of soil, thereby interposing
a relatively non-capillary stratum between the moist
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soil and the air. This earth-mulch may itself be dust-

dry, but it protects the soil beneath. There is more or

less evaporation into the interstices of the earth-mulch
itself, and some of the moisture ascends through the
mulch and escapes into the atmosphere; but it has been
found by long experience and by experiments that the
earth-mulch greatly lessens evaporation. The frequent
stirring of the surface soil in summer is said to make
the land moist; as a matter of fact, it keeps it moist.
When it is impracticable to keep a surface mulch by
means of tillage with horse tools or a rake, it is some-
times advisable to use straw or manure. Mulching
newly set trees is often desirable when it is not possible
to till the land or not practicable to water them. The
ideal mulch to conserve moisture, however, is the loose
soil, since the stirring of the soil not only affords the
mulch but also sets at work various chemical and bio-

logical forces which make the plant-food more available.

All herbaceous plants and most shrubs are benefitted
by a mulch in the fall, no matter how hardy they may
be in the given locality. Nature's mulch is the debris of

fallen leaves, grass and other litter. The autumn leaves
which blow into the borders and the clumps of shrub-
bery, afford the very best winter mulch ; and yet
it is a common practice to scrupulously collect and burn
these leaves iu the fall, and then if the plants are
mulched to apply manure. This is doubtful w^isdom.
The herbaceous border will be benefitted by a loose, open
mulch, 6 to 10 inches deep. If the mulch is of such
character as to become very hard and dense, and to hold
too much water, it may be injurious. Leaf-mold, loose
muck or peat, autumn leaves mixed with some litter

which will prevent them from packing too hard, manure
which is not too strong in nitrogen and potash, fine

straw, sawdust, shavings, pine needles, evergreen
boughs— these are some of the materials which may be

used as a mulch to good advantage. If the mulch has
thoroughly decayed by spring, it may be left on the
land and it will make a fine loamy covering which will
be much like the vegetable mold found in the woods. Too
often the passion for cleanness sacrifices the welfare of
the border. Persons will collect and burn every stray
autumn leaf, but will not notice many kinds of dirt
which are really objectionable.
The mulch keeps the surface of the soil loose and

mellow because it protects it from the beating of heavy
rains and the weight of snow. The vegetable fiber

which works into the surface also prevents the particles
of heavy clay soils from running together or puddling.
Soils wliich are covered with a mulch do not bake.
Whenever the mulch contains soluble plant-food, the

soil receives the leachings and is enriched. Stable
manure is an ideal mulch for enriching the soil, but if

the manure is fresh and strong, it is likely to injure the
crowns of some plants. ij jj_ g

MULLEIN.
Coronaria.

See Fe»'6a soon. Mullein Fink. Lychnis

1435. Mucuna pruriens, or Cow-Itch (X ^^).

MUKRAYA (J. A. Murray, 1740-1791, professor in

Gottingen). Ruihcew. Trees or shrubs without thorns:
Ivs. pinnate; Ifts. ovate, rhomboid or elliptical-lanceo-

late, cuneate or oblique at base : fls. comparatively large,

solitary and axillary, or in terminal corymbs or axillary
cymes; sepals 5, ovate or lanceolate, united only at the
base or iu the lower third

;
petals 5, linear-lanceolate,

free, imbricate; stamens 10, free, inserted on an elon-

gated disk, the alternate shorter: ovary ovate, 2-5-celled,

narrowed into a long and finally deciduous style; stigma
capitate ; ovules solitary or 2, superimposed or collateral

in each cell: fr. a small elliptical or round berry. Four
species in Indo-Malay region.

ex6tica, Linn. Orange Jessamine. A very variable
evergreen shrub or small tree: young branches pubes-
cent : Ivs. glabrous, 3-8-foliolate ; Ifts. oblique, short-
petioled, about 1 in. long, obovate or elliptical, entire,

shining above : fls. campanulate, K in. in diam., pure
white, very fragrant: ovary 2-celled: fr. a small berry,
elliptical, reddish, glandular-dotted, 1-2-seeded. India,
China, Australia and the Pacific islands.—A tender tropi-

cal shrub, with dense foliage and of upright -bushy
habit. Cultivated to some extent on lawns in southern
Fla. and S. Calif., and in hothouses. A fine ornamental
pot-plant, blooming when small. Mitrraya fj:ofiC«- "needs
ample pot room and a liberal supply of plant-food. An
annual application of bone-meal when repotting in Feb-
ruary intensifies the color of the foliage, increases the
size of the flowers, and causes it to bloom more fre-

quentlj^. When properly treated, the first crop of flowers
usually appears here [Georgia] during May, another dur-
ing July, and this is succeeded at intervals of from four
to six weeks until fall. For winter, give it the tempera-
ture of a cool greenhouse, but during summer it thrives
best when given full sunshine outdoors." P. J. Berch-
mans, A.F. 11:1367 (picture).

Koenigii, Spreng. LTS.'lO-20-foliolate, pubes-
cent or rarely glabrous. Along the foot of the
Himalayas in India. —A small, strong-smelling
tree. The bark, leaves and roots of this species

are used in India as a tonic.

eIong:&ta, DC. Lvs. 4-6-foliolate, glabrous;
Ifts. 4-5 in. long, much longer and more lanceo-

late than any form of M. exotica : bark on
slender branches pale yellow. Burma,

panicuiata, Jack. Satenwood or Cos-
metic Bark Tree. Arboreous : corymbs
few-fld. or fls. solitary. — The wood of

this species is considerably used be-

cause of its strength and endurance
and light yellow color. The bark is

used as a cosmetic. By some consid-
ered to be a foiTU of M. exotica.

H. J. Webber.
M1&SA (naraedafterMusa, the physi-

cian of Augustus). Scitamindcece. Ba-
nana. Plantain Tree. Large herbaceous or

slightly shrubby plants with immense undi-
vided leaves, forming a very conspicuous fea-
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ture in the tropical forests of the Old World, where
alone it is native. Characterized by the elliptical pin-
nately-parallel-veined Ivs. with the sheathing petioles

forming a false stem-like structure: fls. unisexual, in
clusters, each cluster subtended by a large, colored bract,

and all arranged in a dense terminal panicle borne on a
stalk rising through the center of the false stem; peri-

anth of 6 parts, 5 of which are united in 1 piece, desig-
nated below for convenience as calyx, and 1 free, here
termed the petal

;
perfect stamens 5 : ovary inferior,

3-celled, many-seeded : fr. large, more or less elongated,
indehiscent, pulpy or dry. Plants of great importance
in the tropics, where the fruit is used for food. Bananas
are imported into the U. S. in great quantities from
Cuba and Central America, and are also grown in the
Gulf states (see Banana). Several species are grown
extensively in the North solely for decorative purposes.
Latest monograph of the genus by Baker, Annals of

Botany 7:205V893J. k. M.Wiegand.
The principal species grown for its fiber is Miisa tex-

illls. Its cultivation is confined almost entirely to the
Philippine Islands, where it is grown in immense dense
groves. The product of this fiber Banana is known in
commerce as Manila hemp. This species is a very tall-

growing one, reaching a height of 20 or more feet. It

produces an inedible fruit filled with seeds, from which
it is readily propagated. It is little known in this

country.
As decorative plants in landscape gardening few sub-

jects equal the choicer species of Bananas. The immense
leaves arching out gracefully from the top of the "stalk,"
which is in reality a bundle of long leaf-stems so closely
united as to form, for practical purposes, a real stem,
give an effect of tropical luxuriance. As they are of
really easy growth, their cultivation in temperate cli-

mates is on the increase. The smaller species, some of
them with mottled or variegated foliage, are most useful
for bedding purposes on a small scale.

Young plants may be obtained from nursery or florist

firms in the spring or early summer and kept growing
in pots in the conservatory or house until settled warm
weather permits open-air planting. They should then be
given considerable space in a well-enriched bed, having
a situation sheltered from the prevailing winds and
where water can be applied during dry weather. The
Banana is impatient of shade, doing its best in strong
sunshine. Heavy winds tear the large leaves, and hence
a sheltered location is best for preserving the beauty of

tlie foliage. By autumn the plant will be large, and if

desired to carry it on to fruiting, it should be carefully
lifted into good soil in a large tub :^or growth under glass
during winter. By the following summer it should be of

sufficient age and size to bloom and fruit in the open
ground. The plants may be stored in a light, frost-proof
cellar during the winter, but by this means the foliage

will be lost and the plant suffer a severe check. When
it is desired merely to have their foliage for ornamental
purposes, and fruiting the plant is not specially desired,
the heavy tuberous roots may be deprived of tops and
stored in dry sand through the winter. In the spring
these will throw up shoots, if given heat and moisture
in the greenhouse or hotbed. e_ isJ_ Reasoner.

Basjoo, 3.

Cavendishii, 1,

Champa, 4.

Chinensis, 1.

cocciuea, 8.

Dacca, 4.

Ensete.S,
Japonica, 3.

INDEX.

Martini, 2.

orientum, 4.

palustns, 4.

paradisiaca, 4.

rosacea, 10.

nibra, 4.

sanguinea, 9.

sapientum, 4.

seminifera, 6.

Sinejisis, 1.

Sumatrana, 7.

Troglodytaruin,
Urannscopos, 4.

vittata, 4.

zebrina, 6.

A. Fruit edible, seedless {except rarely
jYos. Sand 4): petal ovate, entire^.

E. Jjvs. 2-S ft. long: plant dwarf,
4-6 ft. high: fr. 6-angled: fls.

1 in. long
BE. Lvs. 5-9 ft. lonq: plant taller,

S'SO ft.: fr. '3-5-angled: fls.

iyi-2 in. long.

c. Foliage very glaucous Veneath,
firm: fls. rose-red.

.

1. Cavendishii

... 2. Martini

cc. Foliage green on both sides
(except one var. of jS'o. 4),
thin: fls, yellowish white,
except in tivo forms of JVo. 4.

D. Fls. 2 in. long; bracts ob-
long, brownish: petal
equaling the calyx: male
fls. persistent 3. Basjoo

DD. Fls. 1% ^»i- long; petal half
the length of calyx: bracts
lanceolate: male fls. de-
ciduous 4. sapientum

AA. Fr. not edible: pulp scanty or none.
B. Plant tall {30-40 ft.), not stolon-

iferous: petal 3-toothed: false-

stem bottle-shaped: fr. very
seedy 5. Ensete

EE. Plant low {2-8 ft.), stoloniferous:
petal linear {ovate in No. 6),
entire: false stem cylindrical.

c. Fls. about 12 to a bract; petal
ovate 6. seminifera

cc. Fls. only about 3-4 to a bract;
petal linear.

T). Lvs. large, 5-6 ft. long: fr.

with stipe }4-l in. long... 7. Sumatrana
DD. Lvs. smaller, 2—4 ft. long:

fr. nearly sessile.

E, Bracts bright red...

9.

EE. Bracts pale blue or red-
dish lilac 10.

coccmea
sangruinea

1. C&vendishii, Lamb. {M. Sinhisis, Sagot. M. Chi-
nensis, Sweet). Chinese Dwarf Banana. Dwarf
Jamaica. Stoloniferous: whole plant 4—7ft. high: false
stem cylindrical, 3-4 in. in diam. : lvs. conspicuously
spreading, oblong, 2-3 ft. by 1 ft. ;

petioles short and
stout; blade when young spotted and blotched with red,
in age rather glaucous: panicle drooping: bracts ovate,
dark reddish brown: male fls. persistent; calyx yellow-
ish white; petal one-half as long: panicle very large, the
fruits 200-250, small, 4-5 in. by 1% in. or more, yellow,
slightly curved, broad, obtuse, narrowed to the sessile

base; skin thick, flesh delicate and fragrant. Southern
China. Int. from Mauritius in 1829. Gn. 32, p. 243; 40,

p. 2G3; 44, p. 496; 50. p. 161. G. C. III. 22: 167. -Stands
more cold than most Bananas, and its dwarf growth
readily allows of protection. Good for planting in the
North

;
good, also, for shipping. Grown extensively

along the coast of the southern states and in the West
Indies.

2. Mdrtinif Hort. Similar in habit to J/, sapientum:
Ivs. oblong, long-petioled, quite thick and not easily

broken by the wind ; veins and stem commonly reddish

:

fruit rather small, yellowish. Int. from the Canary Isls.

R.B. 18, p. 107. —A foliage plant good for exposed places.

3. Basjod, Sieb. & Zucc. {M. Japdnica, Hort.). Japa-
nese Banana. Stoloniferous: whole plant 12-18 ft.

high: false stem cylindrical, 6-8 in. in diam.: lvs. ob-

long, thin, 6-9 ft. by l>^-2 ft.; petiole about 1 ft. long:
peduncle 1 ft. long: panicle dense, nodding: bracts dull

brown: petal nearly equaling the calyx: fr. 30-60, ob-

long, pointed, 3 in. long, gradually narrowed to a sessile

base, usually containing a few seeds. Liu-Kiu archi-

pelago, cult, in Japan. B.M. 7182. R.B. 22, p. 152.

R.H. 1896, p. 203. Gn. 55, p. .S. — Decorative; valuable
because of its resistance to cold; may be planted at the
North.

4. sapientum, Linn. Cojibion Banana. Figs. 187, 188.

Stoloniferous : plant 20-30 ft.high : false stem cylindrical,

4-6 in. in diam. : lvs. oblong, thin, bright green, 4-7 ft. by
l>2-2 ft.; petiole slender, 1-1>^ ft. long: panicle often
4-5 ft. long: bracts ovate-lanceolate: fls. 13^ in. long:

fr. in the typical form, 3-4 in. by l>^-2 in., forming 3-4

bundles of about 12 each, rounded above, narrowed to a
sessile base, bright yellow; flesh good, seedless. Na-
tive in India and E. Indian Isls.—Widely cult, through-
out the tropics for the excellent fruit, and also more *

rarely for the fiber, which is inferior to that of M. tex-

tilis. Most of the commercial Bananas are obtained
from the numerous varieties of this species. The Ori-
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noco, Horse or Hog Banana, is probably very near the
typical form of this species. It is very hardy, and much
grown in (iulf states: fr. 6-7 in. long, not good unless
ripened on the plant. The Fig Banana resembles var.

Champa, but small fruit purplish: dark Ivs. and stem
often blotched -svith black. Not hardy.

Var. Troglodytarum, Hort. (Jr. Trofjlodytilrum, Linn.
M. L'ninoscopus, Rumph, not Seem.). Rather dwarf:
Ivs. narrow-oblong : bracts greenish : panicle in fr.

erect: fr. small, 2-3 in. long, nearly globular, reddish
yellow or orange, rarely with a few seeds; flesh yellow,

sweet and mawkish. India and Pacific Isls., rarely

cult, in U. S.

Var. DAcca, Hort. {M. Dacca. Horan. 31. pahlstris,

Hort.?). Dacca Banana. Rather dwarf: stem glau-

cous: Ivs. pale green, glaucous beneath; petioles with
red margins: fr. yellow, i in. long by 2 in. wide, its tip

and base bright gi-een; flavor good; skin thick. — Tender,
not good for cool climates,

Var. Champa, Hort. (ilJ. Clicimpa, Sort. M.oriintum,
Hort.). Hart's Choice. Lady Finger, or Golden
Early Banana. Chujipa. Stem and midrib of leaf

tinged with red: fr. pale straw-yellow, about 6 in. long;
skin very soft and thin; flesh luscious and delicate in

flavor, ripens quickly. Hardy in cool climates. Best of

all for growing in Florida. Much grown in W. Indies.

Var. paradisiaca, Hort. (.¥". paradis'iaca, Linn.).
PL.iNTAiN Banana. Cooking Banana, Adam's Fig.
Male fls. more persistent: fr. 40-80 on a panicle, very
large, 7-14 in. long, cylindrical, yellow, acutish; pulp
firm and less saccharine, not very good unless cooked

:

Ivs. 5-7 ft. and petiole 2 ft. long. India. R.H. 1888, p.

C9. L.B.C. 7:684. — Cult, everj'where in tropics, espe-
cially in Cuba. Most commercial Bananas are of this

variety. The Martinique Banana is probably merely a
form with slightly smaller fruits (7-8 in. long). Im-
mense quantities grown in W. Indies and Cent. Amer.
Fine for shipping.

Var. r&bra, Hort. (3f. rubra, Firming). Babacoa
Banana. Red.Jamaica Banana. Red Spanish Banana.
Stem, petiole, tts. and midrib of leaf dull red : fr. large, 7-9

in. long at first, dark red, ripening to a yellowish red, of
very good quality. — This is the red Banana of commerce,
formerly imported in large quantities from the W.
Indies. Plant very large and stout, with erect Ivs., and
is one of the finest for decorative purposes, although
not very hardy. The Golden Banana is intermediate be-
tween this and var. Champa: fr. golden yellow or red-
dish, 8-9 in. long, blunt.

Var. yitt&ta, Hook. Rather dwarf in habit: Ivs. and
the long fruits copiously striped with white and often
also rose; spathes bright red inside. B.M. 5402. — Very
decorative.

5. Ensete, Gmel. Abyssinian Banana. Fig. 1436.

One of the largest species, very luxuriant : Ivs. ob-
long, acutish, bright green, up to 20 ft. by 3 ft.

;
petiole

short and broad; peduncle short; panicle nearly globose:
bracts ovate, dark claret-brown : fls. whitish, lK-2 in.

long, 2-ranked, 20 or less in each rank; calyx strap-
shaped ; apex 3-lobed

;
petal short, central cusp long-

linear: fr. coriaceous, dry, 2-3 in. long: seeds 1-4, black,
glossy, nearly 1 in. broad. Abyssinia. G.C. II. 15:435;
21:19:111.16:096. Gn. 47, p. 5; 48, p. 406. B.M. 5223.
R.H. 1888, p. 32. V. 5:53. F.E. 11:470. -Most commonly
cult, of all decorative Bananas, and probably the finest;

also most hardy of all cult, forms, growing freely during
the summer. Seeds germinate easily in hotbed.

G. seminifera, Lour. The typical form is not in the
trade. Var. zebrina, Hort. (J/, zebr'ina, Hort.). Very
similar to M. sapientiim in vegetative characters, but
much smaller: axis of the panicle velvety: fr. small,
oblong, full of seeds and not edible, yellowish or green-
ish in color: Ivs. usually purple below and copiously
blotched or striped with black or dark purple above. -^

A very fine ornamental variety.

7. Sumatrana, Becc. False stem 3 ft. high: Ivs. ob-
li5ng, 5-0 by 1 J^ ft., glaucous, blotched with claret-brown

;

petiole slender: peduncle hairy: panicle drooping, 1-1 '^
ft. long: male fls. deciduous: bracts short and rounded

:

female clusters few, distant: calyx 1 in. long: fr. cylin-

66

drical, curved, 2-3 in. by X ^^-t narrowed suddenly to a
slender stipe. Sumatra, I.H. 27:375. — Used for decora-
tive purposes.

8. coccinea, Andr^. False stem slender, 4-5 ft. by 2-3
in. : Ivs. small, oblong, 2-3 ft. by 6-9 in.

;
petiole long and

slender: panicle dense, erect, 6 in. long: female clusters
few: bracts lance-oblong, bright red, tipped with yel-

low: calyx yellow, 1 in. or more long: seeds very small,
oblong, rarely produced in cult. S. China. B.M. 1559.

L.B.C. 5:475. —Very showy.

9. sangulnea. Hook. f. False stem slender, 4-5 ft.

high; Ivs. oblong, 2-3 ft. long, tliin, bright green; petiole

slender, 1 ft. long ; panicle at first erect, finally droop-
ing : femalej clusters 2-6, each 2-3-fld. : male clusters
few, dense: bracts lanceolate, somew'hat persistent:
bright red: calyx bright yellow, 1% in. long: fr. ob-

long-trigonous, 2 in. long, rather pulpy, pale green,
variegated w^ith red : seeds angled, small, black,

tubercled. Assam. B.M. 5975. — Decorative and showy.

10. rosacea, Jacq. False stem 3-5 ft. high, 3-4 in. in
diam.: Ivs. narrow, linear-oblong, firm, 3 ft. long, 9 in.

wide, purplish beneath; petiole long and slender-
panicle drooping or erect, about 1 ft. long: bracts ovate-
lanceolate; ro^y purple: male clusters more numerous
than the female, deciduous : calj'x yellow, 1 in. long :

fr. oblong, obscurely 4-5-angled, yellowish green, 2-3 in.

long; pulp verj' scanty and scarcely edible: seeds 2
lines in diam., black.tubercled, rare in cult. India. B.R.
9:706. L.B.C. 7:615. -Int. into California.

1436. Musa Ensete.

M. J'^fti, Vieill. (M. Seemanii, F. MiielL). Similar to M.sapi-
entum. Lvs. larger and firmer: fr. 5-6 in. long, straight, yellow,
edible, seedy. Cult, in Europe. G. C.III. 8: 182.— If. n>6rcf,
Hort., differs from M. coccinea in its short petal (one-half
length of calyx). Cult, in Europe. B.M. 7451.—M. sxiperha,
Roxb. Similar to M. Ensete: tiimk often 7-8 ft. in circumfer-
ence at base: panicle drooping, one-third length of stem: calyx,
of 3 loosely cohering parts. Cult, in Europe. B.M. 3849,3850.
R. H. 1877, p. 277; 1888, p. 33. F. 1873. p. 273.—iU. textilis, Ne^.
Manila Hemp. Stem cylindrical, 20 ft. or more high: lvs.

glaucous beneath, oblong, firm: petal long: fr. on drooping
axis, green. 2-3 in. long, narrowed to a short, stout pedicel, not
edible, filled with seeds. Most important of cordage plants.
Immense quantities exported from the Philippines. Int. by
Div. of Pomology, U. S. Dept. of Agric, in 1889, but no longer
advertised. k. M. Wiegand.

MUSCARI (Latin name referring to the musky odor
of M. moschatum). Zfili(ice(e. Grape Hyacinths are
charming, hardy, spring-blooming bulbs (see Fig. 1439).
They are something like a hyacinth, but the clusters are
smaller, and the individual fls. are smaller and of differ-

ent shape. The fls. are more or less urn-shaped» con-
stricted at the mouth and have G small teeth instead of
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prominent perianth-segments, as in the true hyacinth.
The common Grape Hyacinth, whicli evei'y garden lover
linows, is called M. botryoides, which means "like a
bunch of grapes." Everybody who has any ground for
gardening should have some bulbs of this common
kind, both blue-flowered and white. All the other kinds
described below are fanciers' plants, interesting chiefly

to skilled amateurs. Among them the most remarkable
is the Feathered Hyacinth (M. comosum, var. mon-
strosum), which is a mass of lilac shreds (see Pig.

1438). Any species of Muscari is likely to have some
sterile fls. at the top of the cluster which are often of a
different color, but in the Feathered Hyacinth there is

no suggestion left of the urn-shaped flower, sterile and
fertile fls. all being cut into fine strips. This attrac-

tive plant has lately been sold for fancy prices by a few
progressive florists.

All Grape Hyacinths are very much alike and are very
interesting, botanically, horticulturally and from the ar-

tistic point of view. Tliere are perhaps 40 species in Eu-
rope,western Asia and northern Africa. The group needs
botanical revision badly. The chiefly literary sources are
Baker in Jour. Linn. Soc. vol. 11 (1871), and in G.C. H.
9:798 (1878); also Boissier's Flora Orientalis. The
width of the Ivs. is an important character, and Baker's
measurements seem to refer to herbarium specimens.
Live plants should be wider. (A line is a twelfth of an
inch.) W. M.
Grape Hyacinths are neat little early-flowering bul-

bous plants, good-sized colonies of which give dainty
effects in the border from February to May. There are
numerous species of these, flowering at different times.
They are mostly dark purple in color, either self-colored

or tipped with white. There are also a few white and
yellow forms, and several species with true blue flowers,

the rarest color among flowers, though this would never
be discovered in catalogues. 31. Szovitsianum, one of
the true blue forms, is quite the prettiest of the genus.
T'he plant known to the trade as M. Jlngulahim or Sya-
cintlius azureus has the true blue of M. Ssovifsianum,
and is fully a month earlier. The usual forms grown in

gardens are mostly blue (purple) and white forms of

M. botryoides. M.conicum is very dark. The Dutch
catalogues offer numerous kinds to suit purses in all

stages of decrepitude. Muscari offer no difficulties in

cultivation. A medium soil perhaps suits them best,

but they are usually thrifty growers, and persistent in

the garden if foliage is allowed to ripen. They mostly
make offsets freely, and produce abundant seed.

J. N. Geraed.

alhmn, 4.

atrocceruleum, 15.

Aucheri, 6.

botryoides, 4.

carneum, 4, 12.

cmruleum, 4.

comosum, 2, 15.

commutatum, 15.

eompactum: 17.

conicum, 8.

dipcade, 1.

flavum, 1.

INDEX.

Grseeum, 3.

grandiflorum, 4, 12.

Heldreiehii, 5.

latifolium, 13.

Lelievrei. 4.

leiicophceum, 4.

lingulatum, 6.

rnacroearpuin, 1.

major. 1.

inajus, 4.

mlcranthum, 9.

minor, 1.

moschatum, 1.

monstrosum, 2, 15.

neglectum, 14.

pallens, 11.

pallidum, 4.

paradoxum, 7.

plumosum, 2, 15.

polyanthum, 16.

racemosum. 12.

suaveolens, 1.

Szovitsianum, 10.

Subgenus I. Moschakia. Perianth
urn-shaped, but with a relatively
long-tubular base; segments minute,
even for the genus, roundish, spread-
ing and thickened on the back 1. moschatum

Subgenus II. Leopoldia. Perianth
obovoid-urn-shaped, grooved above,
3-4 lines long; segments triangular,
reflexed, not thickened on the back;
raceme loose, and longer than in the
next. Particularly characterized by
the conspicuous bearded appearance
of the sterile fls 2. comosum

3. Graecum
Subgenus HI. Botryanthus. Peri-
anth more or less urn-shaped, grooved
or not above, 1-2 or rarely 3 lines
long; segments triangular, usually
reflexed: raceme dense, 1-2 in. long.
Sterile fls. inconspicuously bearded
or hardly at all.

A. Fertile fls. a little longer than
broad, i. e., obovoid-c/lobose.

E. 2/('.5. S^; fls. 1-2-20 4. botryoides
BE. Lvs. 5-6: fls. 8-12 5. Heldreichii

EBE. Lvs. 2-S: fls. 6-10 6. lingulatum
AA. Fertile fls, 1% times as long as

hroad, i. e., obovoid-oblong

.

B, Color of fls. black-blue 7. paradoxum
BB. Color lively dark lilac or blue.

c. I/vs. S-4 lines broad 8. conicum
cc. Jjvs. 1-2 lines broad.

1). Fls, violet, fragrant 9. micranthum
DD. Fls. blue, faintly odorousW. Szovitsianum

BBB. Color nearly white 11. pallens
AAA. Fertile fls. twice as long as

broad, i. e., obovoid-cylindrical.
B. ii's. almost cylindrical {s^ib-

terete ) 12. racemosum
BB. Lvs. oblanceolate 13. latiSolium

BBB. Lvs. lorate,i.e., strap-shaped.U. neglectum
15. commutatum
IC. polyanthum
17. eompactum

1. moschMum, Willd. (M. suaveolens, Fisch.}. Musk
Hyacinth. Lvs. 5-C, 1 ft. long, %-% in. wide; raceme
loose, 1-3 in. long; fls. 20-50, blue. Asia Minor. B.M.
7.34. Gn. 26, p. 137.—Has the odor of musk. Vars. mi-
jor and minor are advertised. 3f. dipcade major and
minor have appeared in the catalogue of J. M. Thorfcurn
& Co. since 1878, but these names are not in Index
Kewensis. Thorburn & Co. write that this is the Nut-
meg or Musk Hyacinth, Muscari moschatum, and that
M. dipcade still appears in Dutch catalogues.
Var. Jlavum, Lam. (M. fldvum, Van Tubergen. M.

macrocdrpiim. Sweet). Pis. yellowish (Van 'Tubergen
says clear yellow). B.M. 1565.

2. comdsum, Mill. Pig. 1437. Lvs. 3-4, 1-lK ft. long,
K-1 in. wide: raceme loose, 6-12 in. long, 40-100-fld.;
lower fls. fertile, olive, tipped brown, borne on long hori-
zontal pedicels : upper fls. sterile, blue or violet, borne
on long up-curved pedicels, making a corymbose cluster.
Mediterranean region. Orient.
B M. 133 (as Hyacinthus co-

mosus). —An interesting form,
but rare in cult., being great-
ly surpassed in popularity by

Var. monstrosum, H o r t

.

Feathered Hyacinth. Fig.
1438. All the fls. sterile, and
cut up into fine shreds. Gng.
7:290. A.F. 14:1286. Gn. 26,

p. 137.—A charming and novel
plant. Also called Fair-haired
or Tasseled Hyacinth, and
Shredded Lilac. Sold also as
M. monstrosum, 31. plumo-
sum., 31. plnmosum monstro-
sum, eta. For other trade syn-
onyms, see under 3X. commu-
tatum.

3. Graecum, Heldr. Differs
from 31. comosum in having
its sterDe fls. in a short,
dense, conical spike, the pedi-
cels of which are very short.
Greece.

4. botryoides. Mill. Com-
mon Grape Hyacinth. Fig.
1439. Lvs. linear-lorate, 3-4
lines wide: scape 6-9 in. long: fls. pale blue, odorless.

Eu., Orient. B.M. 157 (as Hyacinthus botryoides). A.
F. 13:1197. Gn. 26:453. E.B. 20:3.-The following va-
rieties are offered: album, carneum, cceriileum, leuco
phceum, Lelievrei, majus, pallidum, and palliduni
grandiflorum. These range from white through flesh-

color to sky-blue.

5. Heldreichii, Boiss. Lvs. linear-filiform, subterete,
1}^ lines wide: scape 4-6 in. long: fls. amethyst-colored,
with conspicuous white teeth. Greece. Gn. 26:453.

1437. Muscari comosum.
(Adapted fi'om Botanical

Magazine.)
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6. lingTilatum, Baker {M. AhcJieri, var. lingnld,tumf
Boiss.). Lvs. 3 lines wide: raceme ovate. AsiaMinor.

—

According to Index Kewensis this is a good species, but

1438. Muscari comosum, var. monstrosum.

(Adapted from Gardening.)

J. N. Gerard says the plant sold under this name is the
same as Syacinthus azurens.

7. paradbxum, C. Koch. Lvs. 3, %-% in. wide. Ar-
menia.

8. cdnicum, Baker. Lvs. about 6, narrower: fis.violet-

"blue. Habitat unknown. Gn. 51:1106 (?).-Van Tu-
bergen says fls. black-blue.

9. micrdnthum, Baker. Fls. bright violet. Habitat
unknown.

10. Szovitsianum, Baker. Fls. bright blue, consider-
ably larger (}q in. across, but only 1-12 in. across in

M. micranthum) . Persia, Caucasus. B.M, 6855.

11. pollens, Fisch. Lvs. numerous, filiform: scape 3-5

in. long: raceme 12-20-fld. : fls. white or nearly so. Cau-
casus, Iberia.

12. racemdsum, Mill. Lvs. 5-6, 5-6 in. long, 1-lK lines
thick: fls. odorous, dark blue. Mediterranean, Caucasus.
B.M. 122 (as Hyacinihus racemosns). — Y3.TS. carneuni
and grandifloriitn prcecox are offered.

13. latifolium, J. Kirk. Lvs. always solitary, %-l in.

wide : sterile fls. 6-10, much paler than the others.

Phrygia.

14. neglectum, Guss. Lvs. numerous, 9-12 in. long,
13^-2 lines thick: fls. odorous, dark blue. Mediterranean
region, Gn. 26:453. — This differs from 31. comtmitatum
and M. polyanthinn in having the segments of the peri-
anth triangular and reflexed. M. neglectum tnuUiflorum
and M. neglecium Atlanticum are trade names. See
supplementary list under il/". Atlanticum.

15. commutitum, Guss. Lvs. 5-6, 5-6 in. long, lK-2
lines wide: fls. odorless, dark blue; segments very short,
not recurved. Sicily.— Krelage advertises vars at7-o-

ccerulexim, comosum, plumosnm
,
plumosxim monstroaumy

and plmnosum violacenm. It is apparent that he regards
M. comoswn and its forms as varieties of M. commu-
tatum.

16. polyd-nthum, Boiss. Lvs. 2-3 lines wide. Differs
from 31. neglectum and commutatiim in having longer
pedicels and the capsule a half smaller, not more than
2 lines wide.

17. compdctum, Baker. Described only as ^ofr7/fl??^7n(.s

compactns in an obscure work, which states that the
fls. are nearly black, with whitish teeth which are semi-
orbicular, obtuse, spreading-recurved. Baker places
31. coinpactum next to 31. commniatum, in spite of the
fact that the original description says the fls. are obo-
vate. Baker adds that this 31. coinpactum is the 31.
neglectum of some authors in part. The plant in the
trade as 3X. compactiim. may be a variety of some common
species, since Van Tubergen says the fls. are pale blue.

M. Arg"^, little known, botanically, is said to be extra good.
In the trade, M. Atlanticum is given as a synonym. Baker said
he could not distinguish M. Atlanticum from M. neglectum.—
M, Atlanticum. Consult the preceding enti-y, il. Avgiei.-- M.
azureum, Hort., is said by Van Tubergen to be the same as
Hyaeintlins azurens, which in turn is referred to H. ciliatus by
Index Kewensis. Gn. 36:713. Van Tubergen also advertises
var. amphibolis (M. Freynianum).—1/. l/o(eZ«^t is offered by
Van Tubergen. -^ jj

MUS^NIUM (a name for fennel, another plant of this
family). Umbelliferce. Three species of resinous per-
ennial herbs in middle and western North America,
stemless or branching, decumbent or ascending, 2-12 in.

high. Lvs. pinnately decompound: fls. yellow or white,
in compound umbels: fr. ovate or ovate-oblong; ribs 5,

filiform, slightly prominent, with 2 or 3 oil-tubes in the
intervals. Coulter and Rose, Revision of North Ameri-
can Umbelliferse, 1888.

trachysp^rmum, Nutt. {3f. divaricMumy var. HobTceH,
Torr. tfe Gray). Decumbent : lvs., except the radical,
opposite, bipinnatifid: fls. yellow: fr. scabrous. Spring.
Saskatchewan to the Upper Missouri, the Platte, and
S. W. Montana.— Procurable from dealers in western
native plants.

MUSHKOOM. While the word Mushroom is now
often used as a general term for a large number of the
higher fungi, chiefly those belonging to the Agaricini,
it is by some limited to the common edible species in
cultivation and which also grows spontaneously in

1439. Muscari botryoides (X /^).

lawns, pastures, etc. By others the word is employed
for all edible species, while toadstool is employed to

designate poisonous species; such persons usually
make an incorrect application of these terms to many
of the plants. The word is probably derived from the
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French word ''inousseron,"and is sometimes pronounced
"raushroons," or "miisheroous " by Eng-lish-speakiug
people in America. Mushroom and toadstool are some-
times used as synonymous terms, especially in speak-
ing of the group as a whole. It is difficiilt, therefore, to

give either a satisfactory definition of the word Mush-
room, or satisfactorily to limit the range of forms for

which the name may be used. In a horticultural sense

1440. The gardener's Mushroom, Agaricus campestris (X 1-5).

it is applied to Agaricus campestris (Fig. 1440) in cul-

tivation, and since that is the plant with which we are
first interested here, we may proceed at once to a de-
scription of its form, structure, development, etc., and
follow with briefer descriptions and comparisons of a
few of the many species belonging to this large group.

Form and Sfrucfure of Agaricus campestris.—The
form of the common Mushroom is more or less um-
brella-shaped, and is well represented in Fig. 1441.

The prominent parts of the plant are the stem, with its

ring (a); and the cap,with the gills on the under side. The
cap, or pileus, as it is technically called, is the upper
expanded part, and varies from 2 to 4 or 5 inches in
diameter. It is usually white in color, but forms occur
both in the field and in cultivation in which the upper
surface is more or less brownish, especially as the plants
become old. The surface is usually smooth, though it

often presents a silky texture from the numerous mi-
nute fungous threads or mycelium, the structural ele-

ment of the entire plant. While the surface is smooth
in a majority of specimens, many forms are more or
less scaly, due to the fracture of the surface and sepa-
ration of the numerous small areas, especially in the
specimens with brownish caps. The "flesh" or "meat"
of the cap is white. The stem, or stipe, is usually cyl-
indrical, 1-3 in. long by %-% in. in diameter, whitish
in color, and nearly or quite solid. The "ring." or annu-
lus, forms a collar joined around the stem near the top.
It is very delicate, easily rubbed off, and sometimes
not present because the veil from which it is formed is

torn in fragments as the cap opens out. The gills, or
lamellfe, on the under side of the cap are of great im-
portance in showing relationship, and also probably in
reproduction in the case of plants propagated under
natural conditions, since they form the fruiting surface
of the Mushroom. The gills are in the form of narrow,
thin plates, shaped somewhat like a knife-blade, at-

tached by one edge to the under side of the cap and
radiating from a point near the stem out to the margin
of the cap. The longest gills extend for this distance
and mark off triangular areas which are filled with suc-
cessively shorter gills, all reaching the margin of the
cap, so that the entire under surface of the cap is well
covered with them. The surface of the gills is the
fruiting surface of the plant, and this economy in the
arrangement of the gills provides for a very large fruit-

ing area. The color of the gills when the plant is very
young is white. They soon, however, become pink in

color, and as the plant ages become purple-brown or
blackish in color, due to the immense number of spores
borne on the surface. One can gain a good idea of the
number of spores borne on a single plant by cutting a
cap from a Blushroom, just at maturity, and placing it,

gills downward, on a piece of white paper for a few
hours. The spores fall from the gills and pile up in
ridges, giving an exact print of the spaces between the

gills.

The parts of the plants enumerated above
are easily seen. Other important structural
characters are seen w^ith the aid of the mi-
croscope. A thin section across the gills

when seen with the microscope shows the
structure as seen in Pig. 1442. The middle
part of the gill is the trama. On either side
of the trama is the suhliymcnium, composed
of branches from the trama and forming-
short cells. The cells of the subhymenium in
turn give rise to the basidia (basidium), club-
shaped bodies, which form a palisade layer of
cells over the entire surface of the gill. This
palisade layer of the basidia forms the fruit-
ing surface, or hi/meniiini.

At the end of each basidium are either 2
or 4 slender, pointed processes, the sterig-

mata (sing, sterigma). These bear each a sin-

gle spore, the Jyasidiospore. The usual num-
ber of sterigmata on the basidium in the
Agaricini is 4; but in Agaricus campestris
the number seems to vary from 2 to 4. In
plants grown in a Mushroom house. 2 have
been found, while plants from the field show 4.

AYhether the number 2 for cultivated forms
is constant, or 4 for the field forms, has not.

been determined.
Development of Agaricus campestris .

—The spores of
the Mushroom in the field probably often germinate ar.d

produce new mycelium or "spawn," though this is not
necessary for the continuance of the plant from one year
to another, since the spawn can live through the winter
in the soil, and the following year then spreads. la
ordinary Mushroom culture, ho'v\'ever, the spores prob-
ably play little part in the propagation of the plant, since
this is accomplished by the growth and propagation of
spawn. If the soil where plants are growing is carefully
dug away there will be seen slender and irregular whit-
ish cords coursing through it, and some of them attached
to the base of the stem. These whitish cords are what
the horticulturist calls "spawn." They are cords of my-
cetinm, and are composed of numerous very slender and
delicate whitish threads. This is the vegetative portion
of the Mushroom. If the soil at the base of a tuft cf

1441. Cultivated Mushroom, Aearicus campestris.

(XK.)

young plants in a Mushroom bed be washed away, a
large number of these cords will be exposed. This is

the part of the plant which grows and spreads through
the soil, absorbing solutions of the organic matter in the

soil for food.
Button jSfaf/c—After an abundance of the mycelium,

or spawn, is formed there appear here and there on the
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cords small rouuded bodies formed by the upward
growth of the threads of mycelium.. These increase in
size and grow toward the surface of the ground. Each
one is the young stage, or button, of the Mushroom. As
it enlarges, the upper end appears as a round body on a
short stalk, thus outlining in the embryonic stage the
different parts of the mature plant. The gills are form-
ing on the under side of the cap. They are at this time
covered. They appear on the under side of the minute
constriction at the junction of the cap and stem. At
this stage they are covered by a loose growth of mycel-
ium extending from the upper part of the stem to the
margin of the cap. This forms the veil. The gills are
formed by mycelium growing downward on the under
side of the cap in radiating rows, thus forming the la-

mella. The plant now continues to enlarge and the
<;ap expands. Just about maturity the veil ceases to
grow and the expanding cap thus stretches it until finally

the veil is ruptured, usually next the margin of the cap,
and then it hangs as a collar or ring on the stem (seen
at a, Fig. U41).

Position of Agaricus cam^yestrts in Classification.—
One of the large subdivisions of the higher fungi is

made up of the Mushrooms, toadstools, puff-balls, etc.

All of these are characterized by a more or less well-
developed fruiting surface, or hymenium. The struc-
tural element of the hymenium is the basidiura, and in
the large number of the species the form of the basidium
does not vary to any great extent from that of the com-
mon Mushroom. The basidium, then, is the character-
istic fruit structure of this large subdivision of the
fungi. For this reason, the plants included in this sub-
division are termed the Basidlomycetes . The Basidio-
myce^es, taken in the sense of the earlier students of
the fungi, were divided into two orders, according to
the condition of the fruiting surface at the maturity of
the "^l^nt, ix^thqIj t\iQ Hynienomy cetes and the Gaster-
omycetes. In the former, the fruiting surface is either
exposed from the beginning, or if covered at first, is at
last exposed before the maturity of the spores, just as
the hymenium of Agariciis campest^-is , at first covered
by the veil, is exposed before the maturity of the spores
;by the rupture of the veil. The Mushrooms, toadstools,
etc., belong, therefore, to the Hymenomj-^cetes. In the
Gasteromycetes, on the other hand, the spores are ma-
tured before the hymenium is exposed, as in the puff-
ball, earth-star, etc., which open after the spores are
ripe.
Families of the Symenomycetes. —The usage of the

earlier botanists in the arrangement of families •will

be followed here, since there is not an opportunity to
properly set forth the principles of classification adopted
by some recent systematic works. The arrangement
depends on the character of the fruiting surface or
hymenium.
A. Fruiting surface uneven; i. e., in the form of plates,

tubes or spinous processes.
1. AgaricacesB, fruiting surface in the form of plates

or gills.

2. Polyporacese, fruiting surface in the form of pores
or tubes.

3. Hydnaceae, fruiting surface in the form of spinous
or tubercular processes.

AA. Fruiting surface even; i. e., not as in A, except in
the case of plants of a gelatinous texture.

4. Clavariacese, plants more or less erect, standing
out from the substratum, and covered on all sides
by the hymenium.

5. ThelephoraceEe, plants either erect or diffused over
the surface of the substratum, one side only (in
the case of erect plants usually the under side)
covered with the hymenium.

6. Tremellineae, plants of a gelatinous texture, vari-
ous in form.

Agakicace^. — The common Mushroom, Arjaricus
campestris , belongs to this family. The family Agari-
cacesB is made up of what are now popularly termed
agarics. Very many of the species were once placed
in the genus Agaricus. The genus became so large that
it was subdivided into a large number of subgenera,
many of which have recently been raised to the rank of
genera. In thus subdividing the old genus Agaricus
into a number of genera there has been a lack of uni-

formity on the part of systematists in the choice of a
generic name for the common Mushroom. Saccardo
retained the genus Agaricus for the common Mushroom
and its near allies, although discarding the subgenus
Psalliota. Some have employed the genus Agaricus,
some Psalliota, others Pratella, and still others propose
to restore the antiquated genus Fungus, and call our
plant Fungus campestris. This is not the place for a

XT sh b

1442. Section of a eill of Agaricus campestris, enlarged.

Tr., trama ; sh., hymenium; &., basidium; si., sterigma

;

sp.^ spore.

discussion of the merits of any of these names, but it

seems better iu the present instance, at least, to use the
generic name Agaricus with the limits of Psalliota
Fries.

Other Species of the Genus Agaricus . — There are a
number of other species of the genus, as thus limited,
which, because of their size and esculent qualities, are
worthy of mention.
Agaricus arvensiSj the Horse Mushroom, grows in

grassy fields and pastures during the autumn. It is a
larger plant than the common Mushroom, has a thicker
cap, longer stem, and the veil is double, the lower or
outer portion splitting radially into a star-shaped fashion
and remaining attached to the inner portion. Agaricus
silvicoluSf the w^ood-inhabiting Mushroom, grows in
"woods. Thewholeplant is whitish,but tinged more or less
with yellow, the cap is smooth, and the long stem has an
abrupt and broad bulb. The veil is thin, membranaceous,
but in some specimens shows a tendency to be double,
as in Agaricus arvensis. Agaricus Sodmani grows
along the streets of cities in the hard ground between
the sidewalk and curbing, aud similar places. It is en-
tirely white, the cap thick and firm, the stem short, and
with a short, thick, double annulus. Agaricus fahaceus
{A. sabrufescens, Peck) has a light reddish brown cap,
a long stem somewhat enlarged below, and a ring which
has soft scales on the under side formed, much as in J..

silvicolus, from the cracking or splitting of the outer
layer. The plant has the taste and odor of almonds. It

grows in greenhouses. It sometimes grows in compost
heaps. It often forms large clusters of many individuals.
It has been successfully cultivated. Agaricus silvati-

C'i(S grows in woods during late spring and summer. It

is a large plant, usually about the size of the Horse
Mushroom, but thinner, and with numerous miniite
dark scales on the surface of the cap, which form a solid
patch of dark color atthe center. In age, the cap is more
or less flat, and it has been called the flat-cap Mush-
room (A.placoinyces). The stem is long, enlarged below,
and the ring is double, exactly as in the Horse Mush-
room. Agaricus comtuluSj a small species, rather rare,
but with a wide distribution, is regarded with suspicion
by some.

CopRiNUS.—In the genus Coprinus, 3 of the edible
species are quite common. The spores are black and
the gills and more or less of the cap dissolve at maturity
into a black fluid.
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Coprintis comattts, tlie Shaggy-mane Mushroom, or
Horse-Tail, occurs in richly manured lawns or parks in
early spring or late autumn. It is white in color, with
a cylindrical cap 3-4 in. long and 1-2 in. in diameter.
The cap is very shaggy, the scales often being black in
color, while the gills are at first salmon color. The ring
on the stem is free and movable. It is one of the best
of the edilile I\Iuslirooms.

Ooprinnti airiniwntarins, the Ink-cap, grows in similar
places. The cap is oval, from 1-3 in. long and nearly as
wide. It is nearly smooth, and grayish in color. The
ring is fixed and not at all prominent; best seen just as
the margin of the cap is parting from the stem.

Coprinus micaccus, the glistening Coprinus, grows
about old stumps and from old roots or other buried and
rotten wood. It is smaller than the two species enumer-
ated above, and tan in color, the cap when fresh being
covered with thin, loose, flaky scales which glisten in
the sunlight like mica particles, but they are easily
rubbed off or washed off by rains.

Lepiota. —Of the white-spored agarics the genus
Lepiota, with an annulus on the stem and the gills usu-

ally free from the
stem, contains sev-
eral edible species.
Lepioia procera, the
Parasol Mushroom,
grows in pastures,
lawns, and sometimes
in gardens. Lepiota
naucina, the smooth
Lepiota, grows in
similar places and
is entirely white.

Amanita .— The
genus Amanita is

closely related to Le-
piota, and contains,
besides several edible
species, a number of
poisonous ones, a few
of which are the most
deadly of all the
Mushrooms. Amanita
possesses the charac-
ters of Lepiota, with
the additional charac-
ter of a volva, or
prominent universal
veil, forming an outer
layer of greater or
lesser thickness and
composition, which is

ruptured as the cap
expands and the stem
elongates. In Lepio-
ta the universal veil

is not prominent, and
it is further closely
united with the sur-
face of the cap. The
volva in Amanita is

often left as a prominent cup-like structure at the base
of the stem (see Fig. 1443), and because it is present in

some of the poisonous species is known popularly as
the "poison cup," "death cup," etc. It is present, how-
ever, in some of the edible species.
Amanita pJialloides, the deadly Amanita (Pig. 1443),

is one of the most fatal species. It is 4 to G in. high,
and the cap is 2 to 4 in. in diameter. The cap is dark
gray or umber, or whitish with a yellowish tinge, or
quite yellow, or in some forms, especially European
ones, the cap is green. In other cases the wdiole plant
may be entirely white. The volva in typical forms splits

at the apex as the young plant is expanding, and is left

as a cup with prominent lobes, as shown in Fig. 1443. In
other cases the volva is ruptured irregularly, so fhat
portions of the universal veil are left on the surface of

the cap. In still other cases the volva splits in a cir-

cumscissile fashion, that is, circularly or transversely
about the middle, the lower half remaining attached to

the surface of the bulb at the base of the stem, while
the upper half remains loosely attached to the upper

1443. The deadly Amanita.

Amanita phalloides.

surface of the cap, and is torn apart into scales as th©
cap expands. In these forms the volva forms a narrow
rim or margin on the outer angle of the bulb, so that th©
latter appears saucer-shaped. The cap is rather slimy
when moist. These great variations in this very poi-
sonous species should make the novice very cautious
regarding the species of Amanita, or indeed any species
of Mushroom with which he is not quite familiar.
This species of Amanita usually occurs in woods or
groves or in the margins of woods, while the Agaricus
campestris or the Lepiota ^laucina occur usually in
open grassy places. But these differences of habitat
cannot be relied on altogether, for the deadly Amanita,
especially the white form, has been found in lawns far
from woods, and in such cases might be mistaken for
the smooth Lepiota, since this is white in color. The
deadly Amanita is usually deeply seated in the ground,
so that the stem might be broken in gathering it when
the volva would be left in the grtmnd, and it might eas-
ily be mistaken for some species of Lepiota.
Amanita verva, the Destroying Angel, is by some re-

garded as only a white variety of A. phalloides. Th^
entire plant is white, the volva splits at the apex, and
thus a prominent free limb of about three lobes remains
at the base of the stem. The free limb remains more or
less closely applied to the stem. The annulus is broad
and entire, and hangs down as a broad collar from the
upper part of the stem.
Amanita virosa is very near A, verna. It is distin-

guished only by the torn veil, portions of which remain
clinging to the margin of the cap, and by the scaly char-
acter of the stem, characters which show every grada-
tion into A, verna. Both are deadly poisonous.
Amanita nitiscaria, the Ply Agaric, is also a poisonoui*

species, though not so dangerous as those named above,
since the poisonous effect can be counteracted if treat-

ment is promptly employed. The volva splits trans-
versely into several concentric, interrupted rings which
persist as scaly rings on the upper part of the bulb on
the base of the stem, and as scattered scales on the sur-
face of the cap. The cap is yellowish or orange-yellow,
sometimes red in color, and in age sometimes fades out
so that white forms appear. The gills are usually white,
as are also the ring and the stem. Amanita Frostiatia
is a closely related species with the same color on the
cap, but with yellowish gills and veil, though variations
in the color are shown in different plants when the cap
only may be yellow. The scales are usually yellow, but
may also be white.
Of the edible species may be mentioned Amanita

Cicsarca, the "Royal Agaric"or "Cesar's Agaric." The
cap is bright orange or yellow, with prominent strias or
furrows on the margin. The gills are orange, though
the spores are white. The veil and stem are often yel-
low, especially in the larger specimens. The volva splits

at the apex and is left at the base of the stem as a cup
with a prominent free limb, which usually fits closely to

the stem. The volva is W'hite, and rarely are portions of
it left on the surface of the cap. It is a very beautiful
species, occurring during late summer and autumn in
woods, and is more common in the southern states than
north.
Amanita rubescens, another edible species, has a

volva which is more or less friable, that is, it crumbles
more or less into loose particles which easily wash off

from the cap as "well as from the base of the stem. The
entire plant has a dull reddish tinge, and when bi-uised

or cut quickly changes to a deeper reddish color dxie to

a reddish juice in the plant. Small forms of the species
do not show the color so well.

Amanita solitaria,tiie Solitary Amanita, is one of the
largest species of the genus. It is almost pure white,
the surface of the cap often being grayish, and some-
times with tints of brown in the scales, especially in old
plants. It grows in rather open woods or by roadsides
in woods. The volva is entirely broken up into mealy
particles which easily rub off, or there are conic scales,

especially toward the center of the cap. The veil is very
delicate and easily torn into shreds, which disappear
soon. The stem has a large bulb, which tapers into a
long, root-like process in the soil. The plant is said by
some to be edible. Amanita strohiliformis is a closely
related species, if it is not identical with it, and is said
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by some to be poisonous, so that caution should be em-
ployed In eating plants of this form unless one is cer-

tain of the species and of its edible qualities. A. stro-

biliformis is rarely found in this country, and judging
from the characters of certain plants ttributed to it,

there is a stroiiii; suspicion that it is only a form of A.
soUtaria with hirij:^ scales.

Other native Mushrooms of economic importance may
be mentioned

:

Armillaria 'me??e«, the Honey-colored Agaric,occurs in

late summer and during tlte autumn about old stumps,
and from roots. The plants are clustered, the cap is more
or less covered with pointe<l blackish erect scales, the
{fills are attached to the stem, and anannulus is present.
The plant is also a parasite, especially on the roots of
coniferous trees, in some instances killing the trees. It

develops under the bark long black cords of mycelium.
The plant is edible.

Pleiirotus contains several edible species: the oyster
agaric, P. ostreatus ; the elm Pleurotus, P. ulmarius ;

and the sapid Pleurotus, P. sapidiis, all growing on tree
trunks, stumps, etc., especially abundant in the autumn.
TrichoJoma personatiim, ^^hlewits,^' is regarded as an

excellent edible species. It grows on the ground in woods.
When young, the entire plant is of a pale lilac or violet

color, the color fading out in age. The spores are of a
light ochre color.

CantliareUus dharins is the well-known chanterelle.
It is yellowish in color, grows in woods on the ground,
is somewhat irregular top-shaped, and the gills are mere
folds, which run irregularly from the stem to the margin
of the cap, and are much branched. It is one of the best
edible species.
Marasmius oreades, the well-known Fairy Ring, or

champignon, grows in lawns and pastures. It is white,
with a cream-colored cap. It often grows in the form of
rings on the ground, though not always.
The genus Lactarius contains a large number of species

.

The plants are more or less fleshy and are characterized
by the presence of a milky juice contained in a system of
tubes throughout the plant. This juice exudes in drops
when the plant is bruised or cut. In the larger number
of species the juice is white in color, in some it changes
on exposure to the air to various shades of yellow, while
in others the milk is orange, blue, etc., from the first.

Lactarius deliciosus is one of the best of the edible spe-
cies, as its name indicates. The milk is orange in color.

The plant is dull orange in color and marked on the cap
with concentric zones of darker color. In age bruises
of the plant become more or less tinged with green.
Lactarius volemxis is dull orange in color, the color
being uniform, the flesh quite firm, and the milk white,
sweet and very abundant, quickly exuding in large drops
or running from cut or cracked portions. Lactarius
corrugis is closely related but darker in color, some-
times dark brown, the gills also being dark ochre-brown
in color. Both species are excellent, and grow in the
woods during summer and autumn. Lactarius pi}yera-

tus is entirely white, with close and narrow white gills,

and abundant milk which is very hot or peppery to the
taste. It is said to be edible, but should not be con-
fused with certain species having peppery milk, which
are reputed to be poisonous. Lactarius resimus is

another white species with white and very hot milk,
which is suspected. Lactarius Indiqo is of an indigo-
blue color, with faint zones of a darker color on the cap,
and with a dark indigo-blue juice.

The genus Russula is closely related to Lactarius, but
lacks the milky juice. In this genus occur many of the
brilliant-colored agarics. The entire plant is more or
less brittle and easily breaks, the gills of many species
crumbling easily when rubbed. Kussula lepida, with
reddish cap and stem, white gills w^ith the red color from
the cap extending a short distance on the ends of the
gills, taste mild, is an edible species. Another edible
species, Russula, alutacea, has a reddish or purple cap,
but the gills and spores are ochraceous in color. The
taste is mild. Russula emifica is a poisonous species.
The cap is rose-color or red, the cuticle easily peels off

from the cap, the margin of the cap is deeply furrowed
and warty along the ridges, the stem is white or reddish
and the taste of the plant is peppery.
Of the tube-bearing Fungi {Poh/porace(&) the genus

Boletus contains a number of edible as well as poison-
ous species. In shape the plants are like the Mushroom,
but they have a porous surface instead of gills on the
under side of the cap. Boletus eduUs has a yellowish
or dull brownish cap, pores white and closed at first,

but yellowish or greenish yellow in age. Boletus felleus

(poisonous) is of about the same size and resembles the
edible species closely, but the tube surface is pink or
flesh-color, and the taste is bitter. In the genus Poly-
porus most of the species grow on wood, trees, stumps,
logs, branches, roots, etc. The sulfur polyporus, P. sul-
phureusj forms clusters of sulfur-yellow bracket-like
caps, on various broad-leaved trees or stumps. Poly- '

porus frondosus grows from roots at the base of dead
oak stumps, forming large irregularly branched leafy
masses with gray caps and whitish stems and pore sur-
face. Both of these are edible.

In the spine-bearing Fungi {Rydnacece) the under sur-
face of the cap presents numerous spine-like processes.
Hydnum repaudum, in shape like a Mushroom, with the
cap more or less irregular, and of a buff or cream color,

is an excellent edible species. The Coral Hydnum, the
Bear's Head, the Medusa's Head, and Hydnum erina-
ceuniy all growing on trees, all white in color, and
branched, or forming large masses from which long
spines dangle, are all edible.

The Club Fungi {Clavariacece) are all said to be edible.
The Horn of Plenty, Craterellus cormicopioides, funnel-
shaped, and smoky in color, with a smooth under sur-
face, belongs to the Thelephoracece, and is edible.

Among the Puff-balls [Lycoperdaceae) all the species
when young and white inside are edible, that is, they are
not poisonous. Some are better to the taste than others.
The two best ones are the Giant Puff-ball, if(/co/?erf7o»

(figanteum and the Lycoperdon cyathiforme. Both of
these grow in lawns or fields, the former grows some-
times to a large size, several feet in diameter; while the
latter is 4 to 6 inches in diameter.
Besides the Mushrooms proper which belong to the

Basidiomycetas, certain of the large Ascomycetes are
edible and are usually included in treatises on Mush-
rooms. In the Ascocomycetes the spores are borne on
the inside of a club-shaped body called the ascus, and
this is the chief point of difference in them from the
Basidiomycetes. To the Ascomycetes belong the fol-

lowing. The Morels grow on the ground in damp
places. They have a stout stem and a rounded or more
or less elongated cap which is deeply and coarsely

1444. Morel—Morchella esculenta (X y?.).

pitted. MorelieUa esculenta, represented in Fig. 1444,
shows well the general character of the genus. In
Helvella, containing several edible species, the cap is in
the form of several (usually two) irregular flaps, some-
times free below from the stem, sometimes united with
it. Lastly, the Truffles might be mentioned. They are
subterranean Fungi rounded or globose in form, firm.
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and contain the sjjoi'es inside of the rounded mass
within sacs. Few have been found in this country, be-
cause they have not been diligently searched for.

Geo. F. Atkinson.
MuBhroom Culture. There is no science of Mushroom

culture. Tliat is to say, one does not know why he
fails. This is equivalent to saying that he does not
know why he succeeds. By practice and experimenting
one hits upon or develops a method, and if he persists
he may become very skilful, but it is next to impossible
for him to impart his knowledge. If he writes an article,

he describes his method in detail and deprecates other
methods; but the learner will be as likely to succeed
by some other method, and neither man will know why.
There are few people, if any,who succeed uniformly with
Mushrooms. Beds made the same day and of the same
material, planted from the same spawn, and similarly
cared for, may give very different results. One bed may
fail outright, and another may produce a good crop.
Persons who make vmiform commercial success of
Mushroom-growing accomplish it by having many beds
or by proceeding on a rather large base : it is infrequent
that all the beds fail. The biological problems con-
cerned in the propagation, growth and appropriation of
food of the Mushroom must be understood before one
can lay down principles for the culture of Mushrooms.
Decaying vegetable matter, a uniform and rather low

temperature, a uniform supply of moisture, — these are
the general requisites for Mushroom-growing. The de-
caying matter is supplied by horse manure. The manure
is allowed to heat and is turned several times before it

is placed in the bed. The heating itself is probably of

no advantage except as it contributes to the decay of the
material: heat can be supplied by other means if neces-
sary. The broken and decaying manure is placed a few
inches or a foot deep in beds. When the temperature
is reduced to 90° or less the spawn is planted. As soon
as the bed has cooled sufficiently, it is covered with
earth or litter to regulate the temperature and moisture.
The cultivated Mushroom is native in temperate

climates. In the United States and Canada it grows
naturally in fields and pastures. But it is grown in-

doors: this is because the conditions can be better con-
trolled under cover, particularly the temperature. Now
and then some one makes a success of growing Mush-
rooms out of doors, but this practice does not promise
much for most parts of America. In parts of Europe,
growing in the open is more successful. Cellars or pits

are favorite places in which to grow Mushrooms. The
conditions are uniform. Caves are favorite places in

which to grow Mushrooms, because of the slight fluctu-

ations of temperature and moisture. Cellars and caves
are dai-k : thereby has arisen a belief that darkness is

essential to the growing of Mushrooms, but this is an

1445. A clump of young Mushrooms (X M).

error. They often grow well in an unscreened green-
house. Pastures are not dark. Spawn may be planted
in a lawn, and Mushrooms will sometimes come; but it

is seldom that the conditions are right for a crop.
Mushrooms are in edible condition at any time from

their first appearing above the ground to the time when
the rim of the cap begins to turn up and the flesh to
lose its softness. See Figs. 1440, 1441. For pickling,
"buttons" are usually preferred; these are the young

Mushrooms (Pig. 144,5) taken before the cap has ex-
panded.
Mushrooms are propagated by spores and spawn,

usually the latter. Spawn is the mycelium. It may be
dried, and will resume growth when congenial condi-
tions are given. It will keep for a number of years in a,

cool, dry place. Dryness is essential. This spawn may
be secured from any place in which Mushrooms are
growing. The soil or manure containing the mycelium

1446. Mushroom spawn.
English spawn, or "bricks," on the left; French or

" flake " spawn ou the right.

is broken into large lumps or flakes, and is planted in
the desired place; the mycelium spreads through the
bed and in time bears the fruiting stage or Mushroom.
Formerly the spawn was gathered as needed, but since
about 18.30 it has been made or produced as a com-
mercial product. For this purpose the spawn is grown
is some prepared material, which may be dried and
transported. The making of spawn is a business of
itself. The English make and use the spawn mostly in
brick-like masses of eai'th and manure (Pig. 1440).
The French use also a spawn borne in a loose litter-like

material (Pig. 1446), although not all of the French
spawn is made in Prance. The English or brick spawn
comprises nine-tenths of the spawn used in America.
The brick is made of a mixture in about equal parts of
horse manure, cow manure and loam. These are wet
and mixed until the material has the consistency of
mortar. The material is then spread on a floor and is

allowed to dry until it can be cut into pieces, or
"bricks." While the bricks are still moist, a hole the
size of a walnut is made in the brick and fresh spawn is

inserted. The bricks are then placed under cover or in
a mild hotbed, where they are given such conditions as
will cause the mycelium to penetrate them thoroughly.
When the mycelium has I'amifled throughout the mass,
and the surface has a cloudy look, the brick is dried and
stored. This brick may be likened to a yeast cake.
Expert Mushroom-growers believe that spawn which

is made over and over again from the mycelium tends
to become weak and to produce small crops of thin-
fleshed Mushrooms. They believe that the spawn now
and then should be inoculated afresh from the spores.
Spawn made directly from the spores is known as
" virgin spawn." It is made by incorporating the
abundant spores of ripe Mushrooms with the material
of which spawn is made. It is probable that many of
the large, thick Mushrooms which come up in odd places
in the greenhouse arise from spores.
Mushrooms have been known as edible products from

very early times. Pliny mentions them, but his writ-

ings are mostly warnings not to eat them because they
are poisonous. He places them "among those vegetable
productions which are eaten with risk." The following
are some of his remarks respecting the Mushroom:
"The generative principle of the Mushroom is in the

slime and the fermenting juices of the damp earth, or
of the roots of most of the glandiferous trees. It ap-
pears at first in the shape of a sort of viscous foam, and
then assumes a more substantial but membranous form,
after which, as already stated, the young Mushroom ap-
pears. In general, these plants are of a pernicious na-
ture, and the use of them should be altogether rejected;
for if by chance they should happen to grow near a hob-
nail, a piece of rusty iron, or a bit of rotten cloth, they
will immediately imbibe all these foreign emanations
and flavours, and transform them into poison. Who, in

fact, is able to distinguish them, except those who dwell
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in the oountrj', or the persons that are in the habit of

gathering them? There are other circumstances, too,

whicli render them noxious; if they grow near the hole

of a serpent, for instance, or if they should happen to

have been breathed upon by one when just beginning to

open; being all the more disposed to imbibe the venom
from their natural affinity to poisonous substances. It

will therefore be as well to be on our guard during the

season at which the serpents have not as yet retired to

their holes for the winter. The best sign to know this

by is a multitude of herbs, of trees, and of shrubs, which
remain green from the time that these reptiles leave their

holes till their return; indeed, the ash alone will be quite

sufficient for the purpose, the leaves of it never coming
out after the serpents have made their appearance, or

beginning to fall before they have retired to their holes.

The entire existence of the Mushroom, from its birth to

its death, is never more than seven days."

Two hundred years and more ago Mushrooms were
cultivated. The following directions, given by Philip

Miller in 1754:, are very like methods which are some-
times advised to-day, with the exception of the method
of securing the spawn:

"In order to cultivate them, if you have no Beds in

your own, or neighboring Gardens, which produce
them, you should look abroad in rich Pastures, during
the Months of Aur/ust and September, until you iind

them (that being the Season when they are produced)

;

then you should open the Ground about the Roots of the
Mushrooms, where you will Jind the Earth, very often,

full of small white" Knobs, which are the Off-sets, or

young Mushrooms: these should be carefully gathered,

preserving them in Lumps with the Earth about them:
but as this Spawn cannot be found in the Pasture, ex-

cept at the Season when the Mushrooms are naturally

produced, you may probably find some in old Dunghils,
especially where there has been much Litter amongst
it, and the Wet hath not penetrated it to rot it; as like-

wise, by searching old Hot-beds, it may be often found:
for this Spawn hath the Appearance of a white Mould,
shooting out in long Strings, by which it may be easily

known, where-ever it is met with; or this may be pro-

cured by mixing some long Dung from the Stable, which
has not been thrown on an Heap to ferment; which
being mixed with strong Earth, and put under Cover to

prevent Wet getting to it, the more the Air is excluded
from it, the sooner the Spawn will appear: but this must
not be laid so close together, as to heat; for that will

destroy the Spawn: in about two Months after, the

Spawn will appear, especially if the Heap is closely

covered with old Thatch, or such Litter as hath lain

long abroad, so as not to ferment: then the Beds may
be prepared to receive the Spawn: these Beds should be
made of Dung, in which there is good Store of Litter;

but this should not be thrown on an Heap to ferment:
that Dung which hath lain spread abroad for a Month or

longer is best: these Beds should be made on dry
Ground, and the Dung laid upon the Surface: the Width
of these Beds at Bottom should be about two Feet and
an half, the Length in proportion to the Quantity of

Mushrooms desired: then lay the Dung about a Foot
thick, covering it about four Inches with strong Earth:
upon this lay more Dung, about ten Inches thick; then
another Layer of Earth; still drawing in the Sides of

the Bed, so as to form It like the Ridge of an House;
which may be done by three Layers of Dung, and as

many of Earth. When the Bed is finished, it should be
covered with Litter, or old Thatch, to keep out Wet, as

also to prevent its drying: in this situation it may re-

main eight or ten Days; by which time the Bed will be
in a proper Temperature of Warmth to receive the
Spawn; for there should be only a moderate Warmth in

it, great Heat destroying the Spawn, as will also Wet;
therefore when the Spawn is found, it should always be
kept dry until it is used; for the drier it is, the better

it will take in the Bed: for I had a Parcel of this Spawn,
which had lain near the Oven of a Stove upward of four
Months, and was become so dry, as that I despaired of

its Success : but I never have yet seen any which pro-

duced so soon, nor in so great Quantity, as this.

"The bed being in a proper Temperature for the
Spawn, the Covering of Litter should be taken off, and
the Sides of the Bed smoothed; then a Covering of

light rich Earth, about an Inch thick, should be laid all

over the Bed; but this should not be wet: upon this

the Spawn should be thrust, laying the Lumps two or
three inches asunder: then gently cover this with the
same light Earth, above half an inch thick; and put the
Covering of Litter over the Bed, laying it so thick as to

keep out Wet, and prevent the Bed from drying: when
these Beds are made in the Spring or Autumn, as the
Weather is in those Seasons temperate, so the Spawn
will then take much sooner, and the Mushrooms will

appear perhaps in a Month after making: but those
Beds which are made in Summer, when the Season is

hot, or in Winter, when the Weather is cold, are much
longer before they produce.
"The great Skill in managing of these Beds is, that

of keeping them in a proper Temperature of Moisture,
never suffering them to receive too much Wet: during
the Summer-season, the Beds may be uncovered to re-

ceive gentle Showers of Rain at proper times; and in

long dry Seasons the Beds should be now-and-then
gently watered; but by no means suffer much Wet to

come to them: during the Winter-season they must be
kept as dry as possible; and so closely covered, as to

keep out Cold: in frosty or very cold Weather, if some
warm Litter, shaken out of a Dung-heap, is laid on, it

will promote the Growth of the Mushrooms : but this

must not be laid next the Bed ; but a Covering of dry
Litter between the Bed and this warm Litter: and as
often as the Litter is found to decay, it should be re-

newed with fresh: and as the Cold increases, the Cov-
ering should be laid so much thicker. If these Things
are observed, there maj' be plenty of Mushrooms ob-
tained all the Year: and these produced in Beds are
much better for the Table than any of those which are
gathered in the Fields."
Probably the first book in English to be devoted ex-

clusively to the Mushroom was written in 1779 by John
Abercrombie, London, and published under the title of
"The Garden Mushroom: Its Nature and Cultivation.

A Treatise, exhibiting Full and plain Directions, for
producing this desirable Plant in Perfection and Plenty,
according to the true successful Practice of the Loudon
Gardeners." Aside from the manner of securing the
spawn, the advice given by Abercrombie would apply
very well at the present day. He says that the spawn
may be obtained from the dung of horse stables, from
hotbeds, composts, cucumber and melon beds, old Mush-
room beds, livery stable yards, horse mill-tracks, old
dung-heaps where " some straggling Mushrooms are seen
to rise naturally in the autumn," in kitchen-gardens in
which Mushrooms have been seen, and in old pastures
and meadows. The best season to find the spawn is in

the autumn and the early part of winter. The frequent
occurrence of Mushrooms in the covered mill-tracks,
where horses worked on tram-cars and on power ma-
chinery, led to the use of the thoroughly tramped manure
as spawn. This spawn gave very excellent results, prob-
ably because it was partially seeded from the spores of
the Mushrooms which ripened there and were tramped
into it. It is probable that this mill-track spawn gave
rise to the idea of the Mushroom brick, which is now the
chief means— at least, in England and America— of
growing Mushrooms. The name "mill-track" is still

used as a trade name for Mushroom spawn, although
very little, if any, of it reallj^ comes from mill-tracks.

In America there is only one book devoted wholly' to

the growing of Mushrooms. This Is by William Fal-
coner and known as "Mushrooms: How to Grow Them"
(1891). The Department of Agrieultui-e and one or two
experiment stations have issued bulletins on the sub-
ject. L. H. B.

For MusJirooms, a suppy of fresh horse manure
should be procured, if possible each morning, that from
grain-fed carriage horses being the most desirable.
The straw}^ portion we discard. The manure is thrown
in a heap on the floor of an open shed, and is turned
over each morning forafewdays. Before the heat of the
manure has subsided ^sufficiently to permit the bed being
made, mix about one-third as much loam screened
through a 54-inch sieve as there is of manure. We
have had better success with loam mixed with the
manure than when it was not used. The rank heat
having escaped from the heap, it can at once be made
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into a bed, a depth of from 9 to 12 iuches being about
riglit. The manure is placed in layers and pounded as
hard as possible with a wooden mallet or brick ; it can
be well trodden where treading is possible. We spawn
when the temperature of the bed has subsided to 90°.

It is a little unsafe to spawn at a higher temperature,
and if left until the heat drops below 80°, Mushrooms
will be much more tardy in appearing and of poorer
quality. English Milltrack spawn usually gives the best
results. The spawn is broken into pieces as large as a
walnut and inserted 2 or .3 inches deep, some 4 or 5 in.

apart each way, pressing the surface firm after the in-

sertion. Ten days later 2 inches of good loam is spread
over the surface and pounded in hard. The beds are
then covered with meadow hay or straw, and, given
proper atmospheric conditions, should require no further
attention until after Mushrooms have appeared, which
may be in four weeks or not until four months later.

The time when the first buttons will appear is very un-
certain. It does not do to be of a highly strung nervous
temperament in Mushroom culture. We have spawned
beds and despaired of success, when we have been grati-

fied by getting a flrst-class crop thirteen to sixteen
weeks after spawning.
A dry atmosphere is inimical to the well-being of

Mushrooms, and success is uncertain where such condi-
tions exist. It is generally conceded that watering the
beds often does more harm than good, but it must be
remembered that the fact of the bed becoming dry only
retards the production of the crop, and does not lessen
the chance of Mushrooms appearing once the bed has
become sufficiently moist. If the beds are made very
compact there is less probability of them drying out and
less likelihood of their injury by any sudden excess of
either drought or moisture. When water has to be
given we prefer to use it of a temperature of 85° to 90°

and to water only the dry portions of the bed, which are
wetted as evenly as possible.
When the first crop is exhausted and the bed has be-

come somewhat dry, we use warm water and add a little

nitrate of soda to it, covering the surface with hay after
watering. This usually induces a good second crop to

come.
We start to collect manure for the beds early in Sep-

tember, and continue to do so until early November.
Usually the beds are made under the benches of some
of the houses, where a temperature of 55° to G0° can be
maintained, but any cellars or caves where such a tem-
perature can be kept up are even better than green-
houses for Mushroom culture. The beds are always
kept as dark as possible. Cockroaches, wood-lice and
other pests must be poisoned or trapped, else they soon
ruin a crop. W. N. Ckaig.
Mushroom-Crowing is interesting work, and it is the

uncertainty that is the cause of it. Most Mushroom-
growers are in doubt when spawning their beds as to

whether Mushrooms will appear, or the work be a fail-

ure. The writer has had excellent success with Mush-
room culture and remarkable failures. Failures in a
Mushroom crop are not easy to explain. The fault may
be in making up the bed, or it may be in the spawn. A
few years ago a bed was spawned with three lots of

spawn; two beds were a success, while the other was a
complete failure,—a proof that the bed is not always
the cause of failure. Mushrooms may be grown suc-

cessfully under the greenhouse benches, providing the
drip can be kept off the beds; also in cellars; but the
preference is for a Mushroom house built for that pur-
pose. The house of which the writer has charge is

built into a bank in such a position as to require very
little fire heat to keep up the temperature. Of course
air-spaces must be provided in the walls, according to
the size of the house.
Two methods of making the beds may be described:

(1) Collect fresh horse manure until there is enough to

make a bed. The manure should be kept where it can
be protected from rains, an open shed preferred. Turn
the manure every other morning for a week, or until

danger of burning is over. In making the beds, from
9 in. to a foot of manure is used. Beds should be thor-
oughly firmed, putting in a layer of manure, then firm-

ing, then another layer, until the desired depth is

secured. Assuming that the bed goes up after making

to 100° or 110°, then gradually drops, it is safe to spawn
at 90°. Spawn should be inserted in the manure say
2 or 3 in. deep, and about 5 in. apart. In a week or ten
days after spawning, cover with 2 in. of good loam.
Good loam from the pasture, soil from the garden, and
also old rose soil have been used with good results. It

is customary to mix a little soil through the manure
before making the bed. After the soil is on the bed
and firmed down, a covering of straw will be beneficial,

as it prevents the beds from drying out. Should they
dry out, water must be applied, which should be at a
temperature of 75° or 80°. Mushrooms should be gath-
ered from six to eight weeks after making the bed.
Keep the house at a temperature of 55° to C0°. (2) The
second method, which seems to be the better, is for
every load of fresh horse manure to add a load of old
thoroughly rotted manure, or a load of old Mushroom
manure. The aim is to get enough old manure to pre-
vent the other from burning. The two are mixed, and
the following day the bed is made. This method does
away with a great amount of labor turning the manure;
the bed also has a tendency to hold the moisture a

greater length of time. The details of making the bed
are the same as in the other method. This is a simple
way to make the beds, but the results will follow with
as much certainty as with any other method.

William Tuknee.

'Hie writer's first trial with Mushrooms was made in
a soap bos under a bed, and the Mushrooms did well.

That was 45 years ago. The next year he went into the
business on a larger scale, growing them in the cellar,

and a good crop was the result. He received $1.50 a
pound, or $220 for the lot. A cellar under the parlor was
devoted to the crop, and $350 worth was sold. Then a
place was built under the ground with good ventilation,

but it was not a success. The drip was too much. A
cellar under the carriage house, which had no drip,

made a good place, leading to the belief that a place with
a Mushroom house under a building is the best place in
which to grow them. They need a dry place. If we have
a dry summer and light rains in September, or heavy
dews, we will pick plenty of Mushrooms in the fall out-

doors. In growing Mushrooms, we must imitate nature.

The money that is wasted for spawn alone in one year
would make a fortune for some persons. People get
wild to grow Mushrooms. Some secure a crop, but others

get nothing. The young man must try a little at a time.

He should learn from the experiences of different men.
A man can make money in this business, and he can lose

it. The writer has had failure and success, but he now
grows two tons every year.
Mushroom spawn runs best in anything that is dry.

It is difficult to find out what moisture is wanted, and
to get the material in the right state. The writer pre-

fers to secure his manure on the cars fresh from the
stable. Turn it over eight or nine times, once every day,

so it will not burn, and put in dirt. To twenty tons add
five cart-loads of earth. This earth is secured from sod
from the hedges around the farm, taken the first of .lune

and piled up to rot, so it will be ready for mixing in the
manure. When the manure is in the right state, put it

in beds 8 inches deep. The beds (made in houses) are

made up like bunks on a ship and are 100 feet long, 4

feet wide and 3 feet between the beds to allow a man to

go through with a wheelbarrow. One house is 20 feet

wide. It contains 13 beds 100 feet long. It is heated by
hot water and the temperature is kept at 60°. There are

three large houses, and all of them with greenhouses on
top, where lettuce, cauliflower, parsley, rhubarb and
radishes are grown with the same heat that grows the
Mushrooms. English spawn is used. It should be fresh

and new. The spawn is placed C inches apart in the
beds, in pieces the size of a black walnut. When the

heat goes down to 90° the spawn is put in, and in six

weeks the Mushrooms are ready for picking. The beds
last from three to four months. The Mushrooms are

packed in boxes and shipped to New York.

S. W. WORTMAN.
The Trade in Jfushrooms.—The truAe in Mushrooms

has grown from a supply of 30 to 50 pounds a day to

the enormous quantity of one-half to three-quarters of a

ton. In fact, the trade has increased in proportion with
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tlie price, according to demand and supply. The best
season for tlie consumption of Musliroonis is the late

fall and winter months, as they keep in the cool, dry
weather for several days, and small dealers have no
trouble with them spoiling on their hands. The price
daring these months varies according to supply and
demand. In the summer months a few will do well, but
they spoil so readily in the heat that dealers do not care
to handle any stock; therefore, if there were a large
supply from June until October they would surely go
to waste. The growers generally take advantage of this

and renew their beds in summer, and prepare for the
coming season. One great mistake is that the small
grower is too anxious to reach the consumer. He wants
to save the little which the middleman or distributer gets,

and he gives them to the retailer, to restaurants, or to

others, and these persons often take advantage of him.
He is sometimes compelled to take from 2.5 to 50 per
cent less than market price, and he injures the market
as well. All classes now buy Mushrooms. If the sup-
ply is scarce and price high, they go only to the better
class of hotels and restaurants ; but as the price gradu-
ally decreases the consumption increases and the poorer
grade of hotels and restaurants and families consume
them. The consumption of canned and dried Mush-
rooms is not increasing as rapidly as that of the fresh-

grown, and we are led to believe that in the near future
our home-grown Mushrooms will be canned and dried as

the foreign are; in fact, some of the canners are now
making ketchup of the seconds and poorer grades. We
believe that the consumption can be doubled and pos-
sibly trebled at a good profit if sold at half the present
prices. We expect to bear before long of some house
that will make a specialty of Mushrooms and sell noth-
ing else. Archdeacon & Co.

MUSK, The common Musk Plant of the gardens is

jlfimuhts mo.'^cliatiis, an American plant. The wild
Musk Plant of Europe, however, is A'rodium moschatum.

MUSK HYACINTH, or
Grape Hyacinth = Muscari
moschatum .

MUSK MALL0W= a"i5(s-

cus inoscJiatim. The Musk
seed of commerce is also Si-
liiscus moschafus. Marsh M.
is AJtluca officinalis.

MUSKMELONS( Plate XIX)
are now a very important com-
mercial product in North
America, and the cultivation
and use of them are increas-
ing rapidly. The hot, bright
climate suits them well. Musk-
melons thrive best in a light
and quick warm soil. Since
they are very susceptible to
frost and are a long-season
plant, it is important that they
secure a foothold very quickly
when put in the field; and this
they are not able to do on lands
which are not well prepared
or which are naturally hard
and clayey. If Muskmelons
must be grown on such land
it is advisable to make the
hills. This is done by digging out a half-bushel or bushel
of earth and replacing it with well-mixed loam and short
manure. The plants are then able to secure a quick
hold on the soil and to become thoroughly established
before the dry weather of .July and August.

In the southern states, the seeds of melons are usually
planted in the field where the crop is to mature. In the
northern states, however, the plants are started in
forcing-houses or hotbeds. As a rule, hotbeds are more
satisfactory than forcing-houses, since the plants can be
hardened off better. In forcing-houses, the plants are
likely to be too hot, even though there is no pipe heat,
and they tend to become very soft. Plants which are

tender, soft and light green when put in the iield will
nearly always suffer, even though the weather is not
cold thereafter. In hotbeds the plants are nearer the
glass, and the sash may be stripped entirely on all fair
days, thereby allowing the plants to become gradually
inured to field conditions. Melons transplant with diffi-

culty; therefore they are always grown on pieces of in-
verted sods or in some temporary receptacle. Some
growers employ pint and quart berry-baskets, such as
are used for raspberries and strawberries. Others use
a basket-splint which is about 314 in. wide and 14 in.

long, and which is cut in a basket machine at such dis-
tances that when the splint is bent it will make a four-
cornered receptacle like a berry-box without top or
bottom. The ends of this splint are held together by a
single small tack. These forms may be packed together
tightly in the hotbed and filled with earth and two or
three seeds planted in each. When the plants have
acquired two or three rough leaves, they are ready to be
placed in the field. The forms can be taken from the
hotbed by running a spade or shingle underneath them.
With the fingers, the box is pulled apart and the cubical
mass of earth is dropped into the hole made for it, and
the plant receives no check. There is so much loss
from the depredations of the striped beetle and the flea-

beetle that one must provide several times more plants
than the area requires. The hills of melons are usually
from 4 to 6 ft. apart either way, and two or three plants
are sufficient for a hill; it is advisable, however, to
•place at least half a dozen plants in each hill if the in-

sects are troublesome. It is an excellent plan to plant
squashes in the field before the melons are transplanted
and to gather the insects from them for a week or two.
Spraying the plants with Bordeaux mixture will repel
the insects to some extent. Dusting with tobacco dust
or snufC will also prove more or less efficient. Land
plaster in which there is a little kerosene or turpentine
is also repellent. The insects are killed by Paris green,
but because of the hairy nature of the melon leaf it is

1447, A nutmeg Melon—the St. Laud.

almost impossible to cover the foliage completely with
the poison.
There are two general types of commercial MiTsk-

melons in North America— the furrowed and hard-rinded
kinds, which are known as cantaloupes, and the netted
and softer-rinded types, known as nutmeg or netted
melons (Fig. 1447). In the southern states the word
cantaloupe is used generically for all melons, but this
use of the term is en-oneous (see Cucumis, page 408,
Bailey, A. G. 14: 206; Waugh, G. P. 8: 18.3). The vari-
ous strains of netted melons are the ones mostly grown
in the North for the home garden and for early market.
The cantaloupes are mostly longer-season varieties.
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Two important strains of the netted melon tj-pe wliich

have come into great prominence ia recent j'ears are the
Osage, developed in southwestern Michigan, and the
Rocky Ford, developed in Colorado. Another important
strain of the same class is the Montreal Market, which has
developed in Canada. These three melons are grown on
a very large scale for the market, and there are middle-
men who now make a specialty of the melon crop in its

.season.

Some of the forms of the Muskmelon species are very
unlike the ordinary Muskmelons. Some of them are

scarcely edible in their raw state, but are used for

1448. The Orange or Chito Melon — Cucumis Melo. var. Chito,

pickles and conserves. Of these are the so-called Snake
Cucumber (Plate XIX) and the Orange or Chito melon
(Pig. 1448). The latter has been much advertised in
recent years as a preserving or mango melon (for mak-
ing " mangoes" or mixed pickles). It is a small-leaved
slender vine as compared with the common Muskmelon,
and it bears an abundance of yellow or orange fruits the
size of a hen's egg or lemon. It requires no special
culture. The Snake Cucumber is grown mostly as a
curiosity in this country, but it may be used for pickles
and preserves.
Another type of Muskmelon is the winter melon.

These are described as follows in an Experiment Sta-
tion publication (Bailey, Bull. 95, Cornell Exp. Sta. )

:

"There is an interesting class of melons, little known
in this country, which gives fruits of long-keeping
qualities. These are known as the winter or scentless
melons. They are mostly of an oblong shape, with
green or grayish hard rinds and commonly a white or
green flesh, which often lacks almost entirely the char-
acteristic aroma of the Muskmelon. The leaves are
generally longer and greener than those of the common
melons. The fruits are picked just before frost, when
they appear to be as inedible as squashes, and are stored
in a fruit-room to ripen. The true winter melons re-

quire a long season. We have planted them upon good
soil on the lirst day of June, and they have barely come
to maturity before frost. There is little difficulty in
keeping some of the varieties until Christmas, if they
do not get too ripe in the field, if the fruits ai-e not al-

lowed to become frost-bitten, and if the room is cool
and rather dry.
"There are two general types amongst the winter

melons W'hich we have grown. One type has a solid
interior, like a cucumber, and the seeds are imbedded
firmly in the structure of the fruit. The other class
has a soft interior and the loose seeds of ordinary mel-
ons. To the first class belongs the Winter Pineapple,
a variety which seems to me to be indistinguishable
from the Green-fleshed Maltese melon (Melon de Malte

cV River c\ chair verte) of the French. It is variable
in shape and size, but is commonly pyriform and clear
yellowish g:reen, with a green inodorous flesh of fair
quality for its class.

"Tliere are a numl^er of good varieties in the second,
or loose-seeded class. The one which we have liked
best is the French Winter Climbing Nutmeg (Melon
Brode vert grimpayit). It has a sweet and good green
flesh. The seeds are very small. The fruit is small,
ribbed and very dark green with yellow furrows. It

keeps well until December. Another good melon is the
White Antibes of the French (Melon Brode d' Antihes

hlane cV Hiver d chair verte).

It is an egg-shaped melon of
good size, bright green un-
til full maturity, and hard
shelled. It is a very long
keeper. The Redfleshed Mal-
tese melon excels other mel-
ons of this class in quality,
the flesh being aromatic and
rich, but is not so good a
keeper as the green-fleshed
sorts.

"In general, these winter
melons are worth growing for
home use. The quality is not
so good as that of the summer
melons, but this defect is

over balanced by their long-
keeping qualities. Amongst
prominent varieties are the
Winter Climbing Nutmeg, the
White Antibes and perhaps
the Winter Pineapple. These
melons are also useful for the
making of conserves."
For other melon types and

for a sketch of the botany of
them, see the article in Vol. I
on Cucumis. l_ j£_ 3^
The Muskmelon, a fruit of

much commercial value, is

grown in different localities under varied methods.
Where they ai'e grown in largest quantities, as in the
South, the simplest methods are employed. There the
seed is dropped in hills of well-enriched soil, three to

five to each hill, and covered with about 2 in. of soil;

when there is danger of chilly weather after planting,
they are covered with litter or straw until the soil and
temperature become warm. Among private gardeners
throughout the country, and where climate and soil will

admit, melon-growing is followed with a great deal of
care and troulde, mainly because the area which they
require to produce a fair percentage of good fruit can-
not be allotted them, and consequently close care and
best cultivation are required. The first thing is to pro-
vide a frame or pit, in which, after a slight hotbed has
been made, and upon which the soil to the thickness of
about 2 in. has been placed, the sash will be only 12 in.

from the soil. Then place pieces of evenly cut sod 2
in. thick by 4 in. square, with the grass side down, on
the soil, laying them close together, the edges touch-
ing, and with a sharp-pointed trowel dig out the center
of each piece of sod, barely penetrating through, and
fill up the space dug out with good soil, somewhat
sandy. In each of these places drop two seeds, either
of Musk- or Watermelon ; keep slightly moist and also
well protected during night and cool days and when
there is no sunshine. After they start special care
must be exercised to keep them growing, but not too
fast, as the roots will penetrate the sod, and the plants
will wilt when transferred to the open ground. The
matter of ventilating and other care is easily given, and
they can be transferred at will when the weather per-
mits, as they will bear the transplanting without being
injured. The transferring must be done by taking out
each piece of sod with a trowel and setting in the open
ground where wanted, making the hills of Watermelons
6 ft. apart each way and the Muskmelons 3 ft. in the
rows and 6 ft. between the rows.
Another excellent operation employed hj gardeners

for the quick growing and full development of the finest
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fruit is tlie placing of well-rotted mauiire at the bottom
of each hill. It is necessary that this be tlioioughly

rotted, as the paramount idea is to feed the roots with
moisture and nutriment which this will supply. The
best plan of preparing for this manuring is to dig holes
a full spade deep, then fill up to within i in. of the sur-

face with the manure, then coTer with 3 in. of soil.

This can be done several days prior to putting out the
melons. The object of this expensive treatment is to

furnish the roots with food and moisture through the
heated season and induce a free growth, which will over-

come scalding and also attacks of enemies.
The above methods will apply to both Musk- and

Watermelons. The soil best suited to melon-growing
is a sandy loam. When the soil is of a clayey nature
and heavy, a free use of sand is beneficial. Muskmelon-
forcing is followed successfully on some of the large
and fully equipped private places. For this only a
limited number of varieties are used— principally the
orange-fleshed sorts with prominent netting on the ex-
terior. Growing by this method is treated under the
head of Forcing.
Muskmelons are a staple article among the people of

Persia, Italy and also the Egyptians. The thin-skinned
Persian types are yet grown, and noted for being very
sweet and of fine flavor, and are better grown on very
light soil. The counties in southern New Jersey along
the coast supply the large markets of eastern cities with
the famous Gassaba, or Persian, the seed of this variety
having been originally procured from Smyrna; the inland
growers adhere to such varieties as the famous Jenny
Lind, Hackensack, Green Citron, Netted and IMiller

Cream. The varieties introduced in recent years of the
orange-fieshed sorts are the Emerald Gem, Osage, Tri-
umph and Paul Rose, and the green-fleshed Rocky Ford.
These are an acquisition, and find ready sale when prop-
erly grown, being of medium size and quite solid: they
endure transportation well. The famous Montreal Mar-
ket variety, so much xised in Boston, commands a very
high price. It is one of the best for transportation and
for keeping qualities; of yellowish gold color and fine

flavor. It can be found in all eastern Canadian markets,
Muskmelon-growiug is conducted on a large scale in

the southern states, lout only for their local markets.
The valley of the Mississippi is particularly adapted
for this industry. New Jersey supplies one-half of the
Muskmelon crop; the seashore trade is the most exten-
sive known, and as this market is so accessible to the
grower, many farmers have their entire farms taken up
for this purpose. They also have a method, not prac-
ticed elsewhere, which is a good one for extending the
picking season over a long period. Their flrst planting
is 3J^x5 feet, and two to four weeks later they plant
again between the hills, thus prolonging picking season
in the same patch, and giving a full stand of plants in
the field with minimum labor. The varieties grown by
the largest planters are the Jenny Lind, Golden .Jenny,
Netted Gem and Green Citron, and only in very recent
years have they added such varieties as the Emerald
Gem and Triumph. j. qtto Thilow.

MUSIABD, species of Brassica (which see), chiefly
B. alba, nir/ra, juncea and Japonica. There are two
types of Mustard-growing, — for the leaves, which are
used as a vegetable; for the seeds, which yield oil and
are used as a condiment. Table Mustard (the flour) is

the product mostly of Brassica niyra, althoiigh seeds
of B. alba and B. juncea are also used for making it.

The Mustards often become prolific weeds, but since
they are annual, they are easily kept in check by means
of good farming (see Weeds).
As a culinary vegetable. Mustard is used for "greens "

(which see). For this purpose, the large soft basal
leaves are desired. These leaves grow best in early
spring, although they do fairly well in the fall. If sown
late in the season, the plant makes few bottom leaves and
run quickly to seed. Perhaps the best of the Mustards
for greens in this country is B^'assica Japonica (Fig.
266, Vol. I. ) , a species which has long been grown in this
country, but which has no other well-known name than
"Mustard." This often seeds itself and comes up the
following spring. .Some of the large-leaved forms of
Chinese Mustard (Brassica juncea) are excellent, and

should be better known. One of the oriental species
{B. iiapiforiiiis) makes an edible turnip-like root (Fig.
263, Vol. I.). Mustard needs a rich quick soil for the
producing of the best foliage. Sow the seeds in drills
1 ft. or more apart, and thin to 6 in. in the row.

h. H. B.
MUSTARD, CLOWN'S. Iberis amara.

MYALL. See Acacia.

MYENIA of the trade is a misspelling of Meyenia.
See Thunbergia.

MYOPORUM (Greek words referring to the translu-
cent resinous dots in the Ivs.). Myopordcere. About 20
species of shrubs, ranging from Australia and New Zea-
land to China and Japan. One of them was once a fa-
vorite heath-like plant in France. Two others are quick-
growing shrubs, with a profusion of small, white, 5-

lobed fls., and ornamental berries. These two are de-
sirable for planting near the seacoast in S. Calif.
In 1883 it was stated in the Garden that for 20 years

many thousand plants of Jf. parvifoliiim had been sold
annually in the flower markets of Paris. One grower
always had a stock of 30,000 plants. Tne plants were
grown in small pots for room and window decoration in
spring. An eye-witness said, "It is most beautiful as
seen with its pale green branches drooping gracefully
around the pot sides, and more especially so when the
shoots are wreathed with sweet, snow-white blossoms."
This species is practically unknown in England and
America. Full details of the French method of culture
are given in Gn. 2i, p. 409. The American gardener may
get some general suggestions from the experience re-
corded under Epacris and Erica.
Myoporums are erect and tall, or diffuse, glabrous or

glutinous : Ivs. alternate, rarely opposite, entire or
toothed : fls. axillary, usually clustered, small or medium
sized, usually white; calyx 5-cut or.5-parted, somewhat
bell-shaped or funnel-shaped, the tube very short or
long; lobes usually 5. The genus is divided into 5 sec-

1449. Myoporum lEetum (X /^).

tions based on the shape of the fls., the number of the
corolla-lobes and stamens, which vary from 4-6, and
the number of cells in the ovary, which vary from 2-10.

Usually the calyx segments are small and narrow, but
in one section they are large and leafy.

A. Lvs. lanceolate.

Iffitum, Forst. f. {3f. perforhtum, Hort. ). Fig. 1449.
Lvs. 2-4 in. long, lanceolate or obovate- lanceolate, acute
or obtuse, finely serrate above the middle, bright green,
shining: fls. white, 4-9 lines wide, with rounded lobes,
which are hairy inside. New Zealand.
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AA. Lvs. linear.

parvifdlium, R. Br. (M. dlhum, Hort.). Procumbent
shrub: stems '2 ft. longer more: Ivs. ?4-i in. long, linear
or linear-spatulate, thick, sparingly dentate toward the
apex : fls. with rather acute lobes which are woolly
within. Austral. B.M. 1693. L. B.C. 9:837. Gn. 2i, p.
361. v. 7:20.—Not advertised in America.

M. verruebsum., Poir.. is offered. Franceschi writes thatit is a
quick-gro"wing shrub, and among the best plants to grow near
tlie sea. He says it has pretty white lis. and purple beiTies

W. M.

MYOSOTlDIUM (Greek, like a foroet-me-not). Bor-
raqinilt'em. A genus of only one species, known as the
Giant Forget-me-not. It comes from the Chatham
Islands, off New Zealand, and is neither hardy nor
suited to general greenhouse culture, but it should be
tried by some of our expert southern amateurs. The
individual fls. are about % in. across, and as many as
30-60 in a cluster. A plant grown outdoors in Cornwall,
England, had about 20 such clusters. The fls. are 5-

lobed and not a pure blue, being whitish toward the
margins. They are borne on a stout, succulent stem
1% ft. high. The root-lvs. are very large and numerous,
heart-shaped, and with stalks 9 in. long.

This choice plant first flowered in Europe in 18.58, but
the whole stock died, apparently without flowering
again. About 1883, fresh seeds were imported, and in a
few favored localities in England the plant succeeded.
In 1890 it was offered in America. Writers in "The Gar-
den" give the following hints as to culture: The plants
require plenty of air and should be well syringed in
warm weather and shaded from the midday sun in sum-
mer. They should be kept absolutely free from insects,
particularly aphids. The fine specimen grown in the
Cornish garden (Gn. 50, p. 150) was placed under a
high wall with a southern aspect, and sea sand piled
about the roots.

As a genus, Myosotidium is close to Myosotis, but
Bentham & Hooker consider its flowers nearest to Cyno-
glossum and its fruits nearest to Rindera.

n6bile, Hook. Giant Forget-me-not. Root-lvs. gla-
brous, glossy, succulent, parallel-veined, obtuse or re-
tuse; petioles thick, grooved above. B.M. 5137. On.
30:575 and 50, p. 150. G.C. II. 25:681; III. 21:293.
G.M. 31:219. J.H. III. 32:327.

MYOSOTIS (Greek, signifying mouse-ear, from the
leaves). SorraginAcece. Forget-me-not. Scorpion
Grass. A large genus of low, perennial or annual, more
or less hairy, branching, diffuse or erect herbs, inhabit-
ing both the north and south temperate zones, but the
cultivated forms coming mainly from Europe. Lvs. al-

ternate, entire: fls. small, in 1-sided, bractless, at first

recurved, terminal racemes; calyx small, 5-cleft; corolla
salverform, 5-lobed, the throat crested; stamens 5, in-
cluded: ovary of 4 almost separate lobes, in fruit form-
ing 4 smooth nutlets attached to the receptacle by their
bases. The following are all hardy at the North and are
grown in America mainly for out-of-door planting. The
fis. are normally blue, often purple when young and
turning blue with age. White-fld. forms (var. alba) of
all the species may occur. J. B. Keller writes that
Forget-me-nots prefer moist, half-shady places, but that
an open, sunny border will do if it is not excessively
dry. The perennials are easily propagated by division
or cuttings.

A. Hairs of the calyx all sfraigTif, appressed:
perennials.

B. Lobes of the calyx much shorter than the tuie.

palustris, Lara. True Forget-me-not. Stems from
slender, stolon-like rootstocks, slender, decumbent, and
rooting below, appressed, pubescent or nearly glabrous,
6-18 in. long: lvs, oblong-lanceolate or oblanceolate,
nearly sessile : raceme loosely-fld. : pedicels in fruit
much longer than the calyx, spreading; lobes of the
calyx deltoid, acutish: corolla bright blue, with a yellow
eye, limb flat, 3-4 lines broad ; nutlets angled and keeled
on the inner side. May, June. Europe, Asia. G.C. III.

22:307. Gn. 52, p. 461. — Requii'es damp, shady ground.
Escaped from cult, in the eastern states. Var. semp^r-

florens, Hort., is a dwarf form, 8 in. high, flowering all
summer.

BB. Lohes of the calyx as long as or longer than
tlie tube.

Mxa, Lehm. Similar to the preceding species, and
also rooting at the lower nodes, pubescence all appressed
and scanty or wanting: racemes even more loosely-fld.:
calyx lobes much longer, ovate-lanceolate, acute; corolla
limb smaller and concave, about 2 lines broad, paler
blue; throat yellow: nutlets equally convex both sides.
May, .June. North Europe, Asia, Amer. — Grows best in
muddy places.

Azdrica, H. C. Wats. Decumbent at the base and dif-
fusely branched, 1 ft. high, densely setose-hispid, with
reflexed hairs: lvs. oblong, obtuse or refuse, appressed
hairy above, hirsute with reflexed hairs below: racemes
sub-secund, dense: calyx almost 5-parted; teeth linear,
spreading, clothed with erect, appressed hairs : pedicel
about equaling the calyx: corolla larger than in the
last, 3-3!^ lines broad, deeper indigo-blue; throat with
a whitish eye. Azores. B.M. 4122. V. 6:75. — Suitable
for planting in damp, shady soil. Var. coel^stina, Hort.,
is a form with light blue fls.

AA. Hairs of the calyx, or at least some of them, hooked,
spreading.

B. Corolla synall, about 1 line broad: limb concave:
calyx hairs all hooked.

arv^nsis, Lam. Annual or biennial, erect, branched,
7-20 in. high, hirsute-pubescent: lvs. oblong or oblan-
ceolate, sessile, obtuse or acutish: raceme loosely-fld.:
pedicels in fruit much longer than the calyx: calyx
deeply 5-parted ; lobes equal, linear, acutish ; co-
rolla blue or white, 1-1 J^ lines broad: nutlet convex
outside, keeled inside. June-Aug. Eu., Asia.—Will
grow well in dry ground.

BB. Corolla larger, S-i lines broad: limb flat: calyx
with only the lower hairs hooked.

sylv4tica, Hoffm. Perennial, hirsute-pubescent, and
either green or cinereous, erect, 1-2 ft. high, branched
above: lvs. oblong-linear or oblanceolate, nearly sessile,

acutish: pedicels usually much exceeding the calyx:
calyx deeply cleft, hirsute, the hairs, except a few at the
base, erect and straight: racemes long and loose: co-
rolla blue, 3-4 lines broad, with a yellow eye: nutlets
more or less margined and carinate ventrally, sessile.

Spring. Dry soil, Eu., N. Asia. — Commonin cultivation.

Var. alpgstris, Koch {M. alpistris, F. W. Schmidt).
Differs from the type only in its dwarf habit, 3-8 in.

high, more dense raceme, with shorter, thicker, ascend-
ing-pedicels, rarely longer than the calyx: nutlets
larger. Summer. Eu. G.C. III. 17:650. — Flowers said to

be fragrant in the evening. Var. strlcta, Hort. All the
branches erect and strict: appearance peculiar. G.T.
45, p. 609. Var. aurea, Hort. Foliage golden yellow.

dissitifldra, Baker. Biennial : very similar in

haljit to 31. sylvatica, but lower, 6-8 in. high, w^hole
plant clothed with erect-spreading or appressed short
hairs: lvs. large, spatulate-oblong, acute, bright green:
fruiting racemes more elongated: pedicels ascending or
incurved, 2-3 times longer than the calyx: hooked hairs
almost absent: calyx segments lanceolate, much longer
than the tube; corolla 4-5 lines in diam. The most im-
portant difference is in the nutlets, which are distinctly

stipitate. Spring. Switzerland. R.H. 1896, p. 278.-
Var. elegantlssima, Hort. Lvs. white-edged. The name
M. elegantissima has also been applied to forms of M.
valustris and sylvatica. j£ ji^ Wiegand.

MYEiCA (ancient name of no application). Myri-
cfieew. This includes a Japanese fruit tree which bears
black or red fruits something like a blackberry. It was
introduced to cult, in Calif, in 1889 under the name of
31. rubm and fully described in the "Pacific Rural Press,"
from which the following account is chiefly derived. The
tree attains 40-50 ft. The foliage is magnolia-like, ever-
green and leathery. The fruit ripens in July. Itisalnaost

globular, being about 1 in. long and % in. broad. It is

densely covered with small elevations, and contains a

single seed-stone of light weight. There are 2 varieties
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of the fruit, the light rose-colored one being finer flavored

than the dark red. The berries are vinous and sweet and
used in all ways like our blackberries. The tree is sup-

posed to be able to stand 1.5° above zero.

Myrica is a genus of about 35 species of trees and
shrubs, often aromatic : Ivs. alternate, entire,or variously

^^^mj^-^

1450. Myrica Nagi in flower ( X 3^)

.

Natural size of the edible fruits is about an inch.

cut : male fls. borne in short catkins on the new growth

;

stamens 2-16, usually 4-6; female fls. mostly solitary:

drupe globose or ovoid.

N4gi, Thunb. {M. rubra, Sieb. & Zucc). Fig. 1450.

Bush or tree : Ivs. 3-5 in. long, oblong-lanceolate, taper-
ing at the base, entire or serrate; male catkins axillary,

solitary, cylindrical, K-l/i in. long; stamens 6-10; fe-

male catkins shorter than the male, few-fld. Tropical
and subtropical Asia. B.M. 5727.

M. asplenifblia. See Comptonia. "W. M.

MYEIOCfiPHALTJS (Greek, ten -tlimtaand- headed).
Compositoi. M. Stnartii is an odd sort of everlasting
flower, known to the trade as Pohjcalyrnma Stnartii,
being otfered in only one of the largest American cata-
logues of annual fls. It is a half-hardy plant, growing
about 13.2 ft. high and bearing yellow and white heads.
Myriocephalus is a genus f about 8 annual or perennial
herbs, all Australian, often hoary, especially when
young : Ivs. altei'nate, entire : clusters or compound
heads terminal, usually globose or hemispherical: heads
exceedingly numerous and sessile on a broad, very flat

receptacle, surrounded by a general involucre of numer-
ous narrow bracts in many rows, each usually with a
scarious tip or radiating appendage. In M. Stnartii
these appendages are 1-2 lines long, broad, white and
very conspicuous. Flora Australiensis 3:557 (1866).

Sttiartii, Benth. {Polyeah'/nima Stnartii, F. Muell. &
Sond.). Pubescent or woolly, not much branched: Ivs.

linear or lanceolate, 1-2 in. long: clusters hemispherical,
1 in. or more across : partial heads 5-8-fld. : seeds woolly

;

pappus of numerous cUiate bristles.

MYEIOPHfLLUM (Greek, ten-thousand-leaved).
Salar/oracece. The Parrot's Feather is a favorite
aquatic plant, with delicate feathery foliage, composed
of numerous whorls of finely cut Ivs. The one which is

often seen in vases and fountains in public parks has
the uncomfortable name of Myriophyltum proserpina-
coides. It is a half-hardy plant from Chile, with weak
stems which grow out of the water about 6 inches. It

can be planted in a water-tight hanging basket, and if

water can be kept standing on the surface, the plant
will hang gracefully over the edges. The other species
here described are hardy plants, which are com-
mon in our eastern ponds. Anyone of them can be gath-
ered for the aquarium, and the two following are pro-
curable from dealers in aquatics and aquarium supplies.
Myriophyllum is a genus of about 15 species of aquatic

herbs, found from the frigid zones to the tropics. Lvs.
whorled, somewhat scattered or alternate, the emersed
ones entire, dentate or pectinate, the submerged ones
pinnately cut into thread-like segments : fls. small.

A. Xivs. all alike.

proserpinacoides, Gill. Fig. 1451. Lvs. in whorls of 4
and 5, 7-10 lines long: segments 20-25. Chile. Appar-
ently established in Hopkins' pond, Haddonfield, N. J.,

having escaped from cult. B.B. 2:505. — Difi'ers from the
2 following in being dioecious. The female plant is the
one in cult. Likely to become weeds.

AA. Lvs. above the surface of the water different from
those below.

E. Ijvs. whorled in S's and 4's.

verticill&tum, Linn. Floral lvs. longer than the fls.,

pectinate: stamens 8: petals deciduous: carpels even.
Native of Europe, but common in our ponds.

BE. Lvs. whorled in 4's and S's.

heterophjllum, Michx. Floral Ivs. ovate, lanceolate,

sharply serrate: stamens 4: petals rather persistent:
carpels 1-2-ridged and roughened on the back. Lakes
and rivers. Ont. to Fla. and Minn.

Wm. Tricker and W. M.

MYElSTICA (Greek, alluding to the aromatic quali-

ties of the plants). Myristiccicece. Nutmeg. Myristicas
are of many species (perhaps 80), but most of the Nut-
megs of commerce are the product of M. fragrans, Houtt.
(M. moschiita, Thunb.; 31. officinAIis, Linn, f

.
; M.

aromdtica, Lam.), shown in Figs. 1452-3. This tree is

cultivated and naturalized in the W. Indies. The genus
Myristica is the only one in the family. It is essentially
an Asian genus, although species occur in America and
Africa, and one in Australia. The Myristicas are dice-

cious trees with alternate, entire, pinnate-veined lvs.,

and small fls. in axillary cliisters. The perianth is 2-4-

(usually 3-) lobed, in a single series : anthers 3 or more,
connate : ovary single, 1-loeuIed, ripening into a fleshy
fruit. The Nutmeg of commerce is the seed. This is

surrounded by a ruminated aril, which furnishes the

1451. Myriophyllum proserpinacoides (X M).

mace of commerce. The fruit of M. fragrans is short-
pear-shaped, 1)4-2 in. long, hanging, reddish or yellow-
ish, somewhat fleshy, splitting at maturity into 2 valves
and disclosing the brilliant scarlet laciniated aril or
mace. Inside the aril is the hard nut or shell, and
inside the shell is the Nutmeg. The details of the mace
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and Nutmeg are shown in Fig. 1453. For a full illus-

trated and historical account of the Nutmeg, see B.M.
2756-7 (1827). L. H. B.

The Nutmeg tree requires a position in well-sheltered,
hot, moist valleys in the tropics from sea-level up to

400 or 500 feet; it will grow and produce fruit in Ja-

1452. Myristica fragrans—the Nutmeg (X 34).

The upper sprays are from the staminate tree.

maicaup to 2,000 feet, but the fruit is not so abundant
nor the nut so large as at lower elevations. The soil

must be a deep, rich loam, well drained. The seedlings
have a tap-root which is very easily injured in trans-
planting. The method usually adopted for growing
them is to sow the seeds in bamboo pots, one in each.
When they are ready for planting in their permanent
places, the bamboo is slit, and the soil, with the plant,
gently put into the prepared hole. It is only when they
first flower that it is possible to tell the sex of the tree.

Nothing is known of the conditions which determine
the sex. In Grenada, the usual proportion of male trees
to female is said to be as 3 to 1, though sometimes 40 or
50 trees close together will all be either male or female.
As the trees generally flower when they are 6 or 7 years
old, there is great waste in the growth of male trees.

In the Botanic Gardens in Jamaica, it has been found
possible to graft the Nutmeg, so that a loss of this kind
should not occur again; the plan is, take young seed-
lings and graft, by approach, the thinnest twigs of a
female tree. -^n. Fawcett.

M'4'KKHIS (from the Greek word for perfume). JJm-
helUfene. Myebh. Sweet Cicely. One perennial herb
native to Europe, and an immigrant to other countries,
sometimes grown in gardens for its pleasing scent and
anciently used as a flavoring in salads. In America
Myrrhis is represented by Osmorhiza, which is known
as Sweet Cicely. Two or three of the American plants
have been named under Myrrhis, but Coulter and Rose
(Revision N. Amer. Umbelliferae, 1888) contrast the two
genera and refer these species to Osmorhiza. Technical
characters distinguish the two genera.
The Myrrh of the Arabs is the gum of Balsamodendron

Myrrha, a burseraceous tree which is now referred
(Engler in DC. Monogr. Phauer. 4) to Commiphora.
odorata, Scop. Myrrh. Soft-hairy or pubescent, erect,

2-3 ft. : Ivs. thin and soft, 2-3-pinnate, with narrow-
toothed or pinnatifid segments : fis. small, whitish, in a
compound umbel which is devoid of a general involucre:
fr. Yn in. long, longitudinally ribbed. Eu.— Herbage
sweet-scented. Rarely seen in this country. l_ jj_ ^

MYBSiNE (an old Greek name for the Myrtle, of no
application; the Myrtle is Myrtus communis). Ifyrsin-
(\cece. About 80 widely scattered species of shrubs or
trees, of which M. floritninda has been offered in Fla.,

but is probably no longer cult. Glabrous or tomentose

:

Ivs. leathery, mostly entire: fls. small, sessile or pedun-
cled, in axillary clusters, polygamo-dicecious; floral

parts in 4-5's: fr. a pea-shaped drupe, dry or fleshy,

1-stoned: seed globose.

Jloribiinda, R.Br. (M. BaptlHea, Roem. & Schult.
A. I'loridiliia, A. DC). Glabrous: Ivs. 3-4 in. long,
leathery, obovate, rounded or notched at top, revolute at
margin, rusty and dotted beneath, devoid of pellucid
dots: clusters of fls. peduncled : corolla imbricated.
S. Fla. to Uruguay.

MYKSIPH'tLLUM. Consult Asparagus.

MYRTLE. Myrtus communis. Crape M. Laijer-
straemia. Running M. Vinca minor and others. Sand
M. LeiophyUum.

MYETUS {Myrtos, the ancient Greek name). Myrtd-
ce<e. Myrtle. Mostly shrubs; Ivs. opposite, entire,

penni-veined, usually aromatic : fls. white or rose-

tinged, axillary, 1 to many, the central on short, lateral

or long pedicels ; calyx tube turbinate, 5- (rarely 4-)

lobed, usually persistent; petals 5 (rarely 4) ; stamens
numerous, in several rows, free: ovule 2-3-celled: fr. a
berry, adnate to, or included in the calyx-tube. A ge-

nus of perhaps 100 species, mostly subtropical natives
of S. America and Australia.
Myrtles are grown in pots for greenhouse, window or

room decorations, or, in Calif, and the South, as out-

door ornamental shrubs. They are easily cultivated and
readily propagated from firm or partially ripened cut-

tings. They like an abundance of water in summer, and
should never be allowed to get quite dry at the roots.

commilnis, Linn. The clas-

sic Myrtle. A handsome
shrub, 3-10 ft. high, both fls.

and Ivs. strongly scented:
Ivs. small in the variety
usually cultivated: pedun-
cles solitary, 1-fld., about
the length of the Ivs., bear-
ing 2 linear bractlets below
the fls. : berry black. July.
S. Eu. — Several varieties

are cult., which differ chiefly

in the shape and size of the
Ivs. ; there is also a varie-
gated form. Makes a good
hedge in S. Fla. Everbloom-
ing in S. Calif.

1453. Nutmees (X 3^).

The upper specimens show
the aril or mace. The lower
left specimen shows the nut
after the mace is removed.
The lower right specimen
shows part of the shell re-
moved, disclosing the nut-
meg.

Lfima, BeraeovLdiEugenia
apiculiita, DC. U. Luma).
LuMA. Shrub, 3 ft. or high-
er: peduncles 3- to 5-

branched: fls. larger than
those of M. communis. S.

Chile; hardy in S. Calif, and probably northward.

TJgni, Molina {Eugenia Ugni). Ugni or Chilean
GuAVA. As usually seen under cult., this is a shrub 4
ft. high, but in its native habitat it is said to become a
tree 100 ft. high; pedicels 1-fld.: berry purple, glossy,
edible, with a pleasant odor and taste. Wood very hard
and heavy, much used in Chile for press-screws, wheel-
.spokes and select implements. Chile; hardy in S. Calif.

B.M. 4G26. R.H. 1879, p. 409.

M. tomentosa, Soland.=RhodomyrtTis tomentosa.

J. Burtt Davy.
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