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Fig. 1.—Connecticut Cuban Tobacco, First Year from Cuba.

.^. J.—The Same Fiell Shown in Figure 1. After Saving Seed Under Bag and
THE Selection of the Best Plants for Two Years.
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Washington,, D. (7., Decemher 11^ 1905.

Sir: I have the honor to transmit herewith a paper entitled "Vari-

eties of Tobacco Seed Distributed in 1905-6, with Cultural Direc-

tions," and respectfull}^ recommend that it be published as Bulletin

No. 91 of the series of this Bureau.

This paper was prepared by Messrs. A. D. Shamel and W. W. Cobey,

in charge of tobacco breeding experiments, Laboratory of Plant

Breeding, and it has been submitted by the Botanist in Charge of Seed

and Plant Introduction and Distribution with a view to publication.

The illustrations which accompan}^ this paper are considered essen-

tial to a full understanding of the text.

Respectfully,

Hon. James Wilson,

Secretary of Agriculture.

B. T. (lALLOWAY,

Chief of Bureau.
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Following the established policy of this office of improving the

methods of distributing seed wherever possible, a departure has this

year been made in the handling of the tobacco-seed distribution, the

work of selecting the types which it is desired to distribute being

undertaken by the tobacco experts of the Laboratory of Plant Breeding

of the Bureau of Plant Industry. This, it is believed, will result in

placing in the hands of really interested persons the very best seed

of the various types of tobacco. Some of these types will be entirely

new, the results of selection and breeding b}^ Messrs. Shamel and Cobey
during the past two or three years. Other types will be such as are

already established, but the seed distributed this year has all been care-

fully selected with reference to securing the best possible strain of each

type.

Special attention has been paid in the present bulletin to a discussion

of the methods of growing and handling certain varieties, especially

those, that are more highly specialized. This course was considered

necessar}^, because even if good tobacco is grown it is easih^ spoiled by

improper handling. It is hoped that those who read these pages w^ill

pay special attention also to the discussion of the selection of seed,

because the permanent improvement of tobacco types must necessarily

be left in the hands of intelligent cultivators, and if careful selection

is not practiced by them the work which the Department of Agricul-

ture is doing will fail to attain the full measure of success which would

otherwise be possible.

A. J. PlETERS,

Botanist in Charge,

Office of Seed and Plant
Introduction and Distribution,

Washington, D. C. , Decemhet' 11^ 1905,
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\AKIETIES OF TOBACCO SEED DISTRIBUTED IN

1905-6, WITH CULTURAL DIRECTIONS.

INTRODUCTION.

In the distribution of tobacco seed by the Department of Agriculture

small samples of seed of improved native and standard foreign-grown

varieties are furnished for experimental purposes. The object of this

distribution in regions where tobacco is not grown at present is to

enable farmers to make a reliable test of the adaptability of their

conditions of soil and climate to tobacco culture. In the established

tobacco-growing sections the growers may secure improved varieties

by testing the seed, sent out in this distribution, adapted to the condi-

tions of culture and purposes of manufacture for which the tobacco is

grown. The Havana seed tobacco of the Connecticut Valley and the

Florida Sumatra type of the southern Georgia and western Florida

districts are striking illustrations of the beneficial results of the intro-

duction of new varieties or the importation of standard foreign-grown

tobaccos.

Man}^ iUustrations might be cited of the importance of testing dif-

ferent varieties of tobacco in the established tobacco-growing sections,

and it is the object of this distribution to furnish tobacco growers care-

fully selected seed of improved strains of standard varieties of tobacco,

in order that they may obtain the best types of tobacco adapted to

their conditions of soil and climate.

In all cases where foreign-grown or improved native varieties have

been successfull}^ established in anv region, small crops have been

grown until the strains have become adapted to local conditions of

climate and soil and a uniform type has been secured b}^ continued

and systematic selection of seed.

In the distribution of tobacco seed this season, unless a particular

variet}^ of tobacco is requested by the growers an attempt will be

made to send the variety of tobacco which experience has shown to be

most nearly adapted to the conditions under which the tobacco is to be

grown. It has been found b}^ experience that an attempt to produce

a tobacco on a soil not suited to the type planted will in most cases

15304—No. 91—06 2 9



10 VARI?:T1ES of tobacco seed DISTRIBUTE:D in 1905-6.

result in failure, from the fact that the tobacco produced is unfit for

the same grade as the parent plants and will not meet the requirements

of an established class of tobacco, but must sell as a nondescript. In

some cases, however, new t\^pes of tobacco have been established in

this wa}^ which have proved of sufficient importance to create a market

on their own merit, and wherever it seems possible that such results

may be secured the seed of highly bred new varieties will be sent to

the particular section adapted to the growth of these types.

The tobacco plant readih' adapts itself to a great variety of condi-

tions, but is easily affected b}' the chemical and mechanical conditions

of the soil. In fact, it has been found that the relation of the physical

conditions of the soil to the texture and quality of the leaf has become

so well established that it is possible to determine in a general way by

a study of the soil and climate the adaptability of the different sections

to a particular type and class of tobacco. The climatic conditions

largely influence the qualit}' and aroma in the same way that the soil

influences the texture of the tobacco leaf. In a warm climate the tend-

ency is to produce a leaf with a large amount of gum and an aromatic

tobacco; in northern sections the leaf becomes larger and finer, but is

lacking in aroma. However, these tendencies may be modified in dif-

ferent sections by excessive rainfall, which usually causes a thin leaf

and lack of aroma.

As a rule, tobacco which is grown near the sea has poor com)>usti-

bility. which is supY)osed to be due to the action of the chlorin in the

salt of the sea air. As a general rule, tropical climates produce the best

tobaccos for cigar fillers, and temperate climates produce tobaccos

which are best adapted for cigar wrappers. In the warmer sections

of temperate climates the best smoking and chewing tobaccos are

pi'oduced.

It has been definitely determined })y experiments conducted by the

Bureau of Plant Industry that the difi'erent types of tobacco can be

greatly improved by seed selection and breeding. Inasmuch as the

tobacco plant produces a large ((uantity of seed, it is possible by sav-

ing comparatively few plants to furnish enough highly bred seed for

the j)l:inting of a large area. It is important that where new strains

or varieties of fo])acco are testiMl l)y the growers a small number of

plants be grown the first year, in order to test the adaptability of

these tol)accos to the local conditions. If the variety proves to be

of \alue the grower can select the best of the individual plants in this

^mall field for the seed of his entire crop the succeeding year.

The importance of growing a small crop from inqmrted or newly
introduced simmI is illustrated in Plat(^ 1. In ligure 1 is shown a field

in the Connecticut \'all«'y in the season of llMi;^, grown from freshly

inq)()rt4'd Cuban seed. It can l)e simmi that in this field there area
large number of *' freak," branching, narrow-leaved, and other unde-
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sirahle types of tobacco for cigar-wrapper purposes. The number of

freak plants in this Held amounted to one-third the total number of

plants and caused the grower a great loss. Specially good plants, f»'ee

from suckering, were selected for seed in this field, and the seed saved

under bag. The crop the following season raised from this seed was

comparatively free from freaks and undesirable plants. In 1905 the

crop shown in figure 2 from seed saved from the preceding year's

selected seed, plants of this same variety on the same field was remark-

ably uniform in type, every plant being like every other plant in the

field. A casual inspection of the two figures will show that two years'

systematic seed selection, saving the seed under bag, has served to

weed out all of the freak and undesirable types and has enabled the

grower to produce a uniform field of a highly desirable type of tobacco.

There is no general farm crop which responds so readily to seed

selection and breeding as tobacco. The transmitting power of the

individual parent plants is exceedingly strong, and the progeny of the

individual seed plants show great uniformity when seed is saved under

bag according to the plan outlined in the following pages.

It is exceedingly important that strains of tobacco be secured in

different sections resistant to the "root knot," "root wilt," and other

fungous diseases which attack the tobacco crop. In the experiments

conducted by the Bureau of Plant Industry it has been found that by

saving the seed of resistant plants under bag it is possible to produce

uniform strains which are immune to the attack of most root diseases.

Wherever possible the Department will undertake to make selections of

resistant types and furnish small quantities of this seed for distribution.

It is advisable for tobacco growers to secure and test new varieties

in different sections, and especially to secure hybrids of the native

with the imported varieties. In order to safely introduce these hybrids

it is essential to grow a few^ plants of the desired imported variet}" in

order to procure pollen for crossing. In no instance should a large

area of plants be grown from the first year's cross or from the imported

seed. One hundred plants of each type or variet}^ wnll give a fair

indication of the nature and value of the cross or importation, and will

furnish sufficient plants for seed selection for the next year's crop.

After the grower secures a uniform crop of the desired kind sufficient

seed may be saved for future crops in accordance with the directions

given in this bulletin.

DESCRIPTION OF VARIETIES.

It is impossible to recommend the best variet}^ of tobacco for grow-

ing in a new region, that being a matter which can only be determined

by careful experiments. If the soil and climatic conditions are known,

a study of the description of the varieties sent out in this distribution

will enable the grower to select a variety which will be adapted most
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nearl}^ to the new conditions. In the following list the best varieties

for testing b}^ the growers are grouped with reference to their uses

and the character of soil which produces the best yield of each variety,

as determined by past experience.

CIGAR-WRAPPER TOBACCOS.

Sumatra.—Used wholly for the production of high-grade cigar

wrappers and not considered of any value for fillers. In the United

States this variety is grown under slat or cloth shade. Adapted to

sandy loam soil. In western Florida, where it is grown extensively,

the surface soil is underlaid l)y a red clay subsoil. The leaves are very

thin, of fine texture, with small veins, and vary from 12 to 20 inches

in length and 8 to l*i inches in width. The plants bear from 10 to

30 leaves, with comparatively long internodes. The leaves have an

erect habit of growth. Under favorable conditions for growth the

plants reach a height of from 7 to 9 feet. This variety produces the

best grade of domestic cigar wrappers.

Grown in western Florida, in southern Georgia, and in the Con-

necticut Valley.

Connecticut Havana.—Used for cigar wrappers and binders, and the

top leaves are freciuently jased for fillers in the inferior grades of

domestic cigars. Adapted to liglit alluvial, sandy soils, containing a

small percentage of clay, and as a rule the less the clay the higher the

yield of fine cigar wrappers. Where this variety is grown for fillers

a rich clay yielding a heavy crop of leaf is probably the most desirable

type of soil. The leaves are thin, of fine texture and delicate flavor,

set very close together on the stalk, with very short internodes, and

have a very erect ha])it of growth. The plants bear from 10 to 15

leaves, varying in average length from 20 to 32 inches and in aver-

age width of from 10 to 15 inches. This variety was secured bv con-

tinued seed selection from crops grown from seed imported from

Cuba, and is probably a cross between these Cuban plants and the

native Broadleaf of the Connecticut Valle3\

Grown in the Connecticut Valley, Wisconsin (mainly for binders),

Ohio, Pennsylvania, and New York. One of the best general-purpose

tobaccos.

Connecticut Broadleaf. Formerly known and generally recognized

ill the ti'ade as Seedlcaf. Used for cigar wrappers and ])inders, and

t\\v lower grades, to a limitiMl extent, foi* ))lending with other tol)accos

for cigar tilliMs. Adapted to sandy loam soil. This variety makes an

exceedingly raj)id growtii. The leaves are very broad, sweet ttisting.

thin, elastic, silky, and witli small v<Mn>. The leaves are set very close

together on the plant, having a very eliaracteristie drooping habit of

«Towth, and varv in h'nirth from 24 to 3t) inches and in width from

12 to 22 inches. The size of leaf varies greatly in ditlerent sections
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and with the different strains which have been developed by individual

orowers. The seed of this variety has been sent to many sections of

the United States and a large number of important varieties have been

secured from this source, as in the case of the Ohio Seedleaf, which

can be traced directly to Connecticut Broadleaf seed.

Grown in the Connecticut Valley, New Hampshire, Vermont, New
York, Pennsylvania, Ohio, Wisconsin Minnesota, and to a slight

extent in Indiana and Illinois.

CIGAR-FILLER TOBACCOS.

Cuban.—Used for high-grade cigar wrappers when grown under

shade, but is generally grown outside for cigar tillers. Adapted to

alluvial or sandy soil resting on red clay subsoil. This variety has a

small leaf of tine texture. The leaves are shoi't and round, with

small veins, medium to heavy body, varying from 10 to 18 inches in

length, and 6 to 11 inches in width. When this variety is taken north

the influence of the climate and soil conditions tends to promote the

development of a large leaf at the expense of fineness of texture and

quality. When grown from freshly imported seed in southern tobacco

districts the tobacco seems to retain the valuable qualities of flavor,

aroma, smooth taste, and other characters of the imported Cuban
tobacco. Whether these qualities can be retained by continued selec-

tion of seed from desirable plants is a subject for experimentation, but

the evidence obtained up to this time indicates that it is probable that in

certain districts in the United States uniform crops of Cuban tobacco

having a highly desirable flavor and aroma can be produced bv the aid

of systematic seed selection.

In the Connecticut Valley this variety is grown under shade for cigar

wrappers, the top leaves being used to a limited extent for cigar fillers,

and it is grow^n for cigar fillers in Florida, Texas, Ohio, and Georgia.

In Florida and Texas it produces one of the best grades of domestic

fillers.

Zimmer Spanish.—Largely used for cigar fillers, and is the most

popular and extensively grown domestic filler. It is frequently used

for blending with other tobaccos in cigar fillers. It is connnonly

believed to be a hybrid of the nativ^e Seedleaf and the Cuban variety.

Adapted to light loam soil, and in the Miami Valley, Ohio, where this

variety is most extensively grown, the surface soil is underlaid by a

red-brown clay loam. The leaves are medium in size, have good bod}^

and elasticity, with small veins, and they resemble the Cuban variety.

The leaves are set close together on the stalk, from 11 to 20 leaves to

the plant, the plants reaching an averse height of about 1 feet. This

variety produces an average yield of about 600 pounds to the acre and

brings an average price of about 7 cents a pound.

Grown in Ohio and Wisconsin.
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Little Dutch.—Used for cigar tillers, makiug a cigar with an aroma

resembling the Yara tobacco grown in eastern Cuba. Adapted to

clay loam soils. The seed was introduced in this country from Ger-

many. The leaves are small and narrow and the plants have a short

habit of growth, producing a light yield. This tobacco requires care-

ful curing and fermentation.

Grown in Ohio and to a limited extent in Pennsylvania.

PIPE TOBACCOS.

North Carolina Bright Yellow.—Used for manufacturing plug and

smoking tobaccos, cigarettes, and for export purposes. This variet}^

is adapted to sandy soils, underlaid b}^ a red or yellow cla}^ subsoil.

The deeper the sand the brighter the tobacco pi'oduced, and the nearer

the surface the subsoil comes the more inclined the tobacco is to darken

in color. The leaves are light and spongy, of rather thick texture, set

close together on the stem, with an erect habit of growth, but droop-

ing at the ends, the tops often touching the ground. This variet\" is a

modified type of the native Maryland and Virginia tobaccos.

Grown i I North Carolina, Mainland, Virginia, and South Carolina.

Maryland Smoking.—Used for manufacturing and export purposes.

Adapted to clay loam and sandy soil. The leaves are thick and coarse

in texture, but are light and chaffy when cured. They have a semi-

erect habit of growth, drooping at the tips, varying in length from

20 to 36 inches and in width from 10 to 26 inches. The plants bear

from 10 to 18 leaves and reach an average height of about 4 feet. This

variety was discovered in Maryland when the first settlers explored

that region. It is mostly exported to France, Germany, and Holland.

Grown in Maryland, Virginia, and Ppnnsylvania. From the Mary-
land to[)acco many of the important native varieties have been devel-

oped by growing in different tobacco-growing sections and by con-

tinued selection of seed for a particular type of tobacco.

PLUG TOBACC^OS.

White Burley.—Used for plug tillers and wrappers for smoking and

for the manufacture of cigarettes. Adapted to well-drained, deep-red

day-loam soil. In Kentucky such soils are fairly rich in lime and
produce good crops of corn, wheat, hemp, and grass, but they deteri-

orate rapidly unless the fertility is maintained l)y the use of fertilizers

and pro])er methods of cultivation. The leaves are long and broad

and have a white ap])earance in the tield. They have a horizontal

habit of growth, the tips hanging down and often touching the

ground. They vary in length from 2S to 36 inches and in width from
16 to 'J4 inches. Thc^ plants boar from lo to is leaves and reach an
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average height of about 4 feet in the field. This variety is a selection

from the original Burley, the peculiar white, translucent appearance

of the original parent plant having attracted the attention of the grow-

ers. Seed saved from this plant produced a large number of plants

the following season, and in time a large and important industry was
developed from this beginning.

The Red Burley and dark tobaccos of southern and western Ken-
tucky and Tennessee are heavy tobaccos, nearly related to the White
Burley, but on account of their peculiar characteristics are largely

exported.

Grown in Kentucky, southern Ohio, Tennessee, and to a limited

extent in North Carolina and Virginia.

Orinoco and Yellow Mammoth.—Used for plug w^rappers and fillers

and are stemmed for export trade. Adapted to rich, well-drained soils,

doing especially well on alluvial soils underlaid with red cla}^ sub-

soil. The Orinoco A^ariety has short, broad leaves, while the Yellow

Mammoth has large leaves, both varieties having a rapid rate of

growth. The Little Orinoco type has a long, narrow, tapering leaf,

and is the sweetest variety grown. The Yellow Mammoth is largely

exported for Swiss trade, and its culture is mainly confined to

Tennessee.

The Orinoco type is grown in Virginia, North Carolina, Tennessee,

West Virginia, and Missouri.

Virginia types (Blue Pryor, Sun-Cured, and White Stem).—Adapted to

sandy soil, underlaid with red or yellow clay subsoils. These types

have very broad, large, fine leaves, of fine, silky texture, with rather

tough fibers and usually have bright, fine colors. Some of the best

grades are used for cigar wrappers and others for smoking purposes.

Grown in Virginia, North Carolina, Kentuck}^, Tennessee, Missouri,

and Indiana.

DIRECTIONS FOR CULTURE.

SUMATRA TOBACCO.

The location selected for the seed bed should have a slightly southern

exposure in order to get the full benefit of the warm vnys of the sun

in the early spring. The slope should be sufficient to insure perfect

drainage at all times. It is desirable that the seed bed be surrounded

by board walls and covered with regular tobacco tenting cloth, an

illustration of which is shown in Plate II, figure 1. The cover will

protect the tender plants from the cold north w inds and produce more

uniform and favorable conditions, insuring early, rapid growth. The

location should be permanent, abundantly fertilized every spring, and

kept free from weeds and grass at all times. The soil becomes better

adapted to plant-bed purposes each succeeding 3^ear if this method is
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followed. The most desirable soil seems to be a rich, friable sand}^

loam. Deep plowing or spading- should be avoided in the preparation

of the soil, the usual depth being 4 or 5 inches. The ground should

be harrowed and stirred with hand rakes until thoroughly pulverized,

and all roots, tufts, and clods of earth should be carefulk removed.

After this preparation a liberal application of fertilizer rich in

nitrogen :uk1 potash should be evenly distributed over the bed. A
fertilizer containing 10 per cent of anmionia, 8 per cent of available

phosphoric acid, and 12 per cent of soluble potash is highly recom-

mended. Chlorin in any form must be avoided. After applying this

fertilizer the })ed should ))e thoroughly stirred again and left very

smooth, in which condition it is ready for the seed. It is customary

to sow the seed at the rate of about 1 tai)lespoonful to 100 square yards

of seed bed. It is impracticable to sow this seed alone and it should

be thoroughly mixed with wood ashes, corn meal, land plaster, or

commercial fertilizer. In order to obtain a uniform stand of plants it

is advisable to sow half of the seed lengthwise of the bed and the

remainder crosswise.

The proper time for sowing the seed is from February 1 to March 1.

Wherever practicable it is best to prepare the land and apply the fer-

tilizer from one to two weeks before sowing the seed. After sowing.

a light roller should be run over the bed, or some other means used to

get the soil in a tirm, compact condition, in which state it will retain

its moisture, thus giving more favorable conditions for the germina-

tion of seed and the growth of the young plants. The necessity of

properly caring for the seed bed can not be too strongly emphasized,

since nothing is of more importance in obtaining a vigorous growth

in the field than stro!ig, health}^ seedlings. They should be made to

o-row steadilv and vis»orouslv without being checked until readv for

transplanting. In order to obtain this condition, strict and constant

attention nuist l)e given to watering the ))ed, keeping down all weeds

and grass, and preventing the ravages of insect pests. In some cases

it is necessary to use an additional application of fertilizer in the way
of a top-dressing. The necessity for this is often indicated by the

plants turning yellow. The fertilizer should be essentially of the same

composition as that previously used, and often gives best results when
applied in a Tujuid form. This method of application makes it neces-

sarv to wash the fertilizer thoroughlv into the soil bv means of an

al)un(lant spray iiiul thus avoid injury to the tender plants.

Whenever it is found that the plants are too thick in the bed it is

advisabh' to thin them out by drawing an ordinary rake across the bed,

allowing it to sink to a dei)th of from one-half to three-fourths inch.

This can hv done without seriously injuring the remaining plants and

is. in fact, of positive IxMielit to them. Inalhasivs some system should

Im- [)rt)vided for watering the plant ^k'kU during spells of dry weather.
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Water should be applied in the form of a light spray. During the first

two weeks of plant growth it is essential that the surface soil be kept

com parativel}^ moist at all times, for at this stage a few hours of hot

sun, after the soil has become dry, will be sufficient to kill most of the

plants. Where irrigation is used in growing the general crop a sys-

tem of overhead spray nozzles has been found to give excellent results.

As has been previously mentioned, great care must be taken to

remove all weeds and grass that ma}^ appear among the young plants.

In every case, before undertaking the process of weeding the bed, it

is most important to water thoroughly. This will prevent any serious

injury being done to the roots of the tobacco plants.

One of the most injurious insects to be guarded against in the culti-

vation of the seed bed is a flea-beetle. The injury to the plants by

this insect ma}-^ be prevented b}^ the use of a light spray of Paris green.

The mixture should be made at the rate of 1 pound of Paris green and

an equal quantity of quicklime to 100 gallons of water, which should be

kept constantly stirred when in use. The same remedy can be applied

in the case of the hornworm, where tlip. seed bed is not inclosed or

covered.

A very satisfactory fertilizer consists of 1,000 pounds of cotton seed,.

1,000 pounds of cotton-seed meal, 300 pounds of carbonate of potash,

700 pounds of fine-ground bone, and 800 pounds of lime to the acre.

The cotton seed should be put on the field after it has been plowed

and three weeks or one month before it is finally prepared for trans-

planting. W^herever it can be obtained cow-pen manure should be

used broadcast at the rate of 20 to 25 loads per acre. Cow-pen manure

promotes very rapid growth and often becomes the means of securing-

a good crop of tobacco on land badly infested with nematodes. This

kind of plant food enables the plant to throw out new roots faster than

the nematodes can destroy the old ones.

When produced for wrapper purposes the Sumatra variety of tobacco

is usuall}^ grown under shade. The purpose of the shade is to protect

the crop from insects and other dangers and by reason of reducing-

the light to secure a thin leaf. The efi'ect of the shade is also shown in

influencing the humidity of the atmosphere and the temperature. The
plants under shade show a much more rapid growth than the outside

tobacco, and the leaves are finer, very thin and elastic, and with very

small veins. Such characteristics as these in wrapper tobacco are

desired by manufacturers.

Where no cover crop is grown during the winter the land should be

plowed frequently and kept thoroughly stirred. This destro3's many
of the nematodes, and in that way greatly reduces the damage due to

these insects the following yxar. This constant cultivation also pre-

vents, to some extent, the depredations of the thrips; it prevents the

growth of grass and weeds, which serve as host plants for this insect.

15304—No. 91—06 3



18 VARIETIES OF TOBACCO SEED DISTRIBUTED IN 1905-6.

The preparation of the soil for Sumatra tobacco must be thorough

and complete. The soil should be thoroughly pulverized b}^ succes-

sive plowing and harrowing, and reduced to a fine condition before

transplanting. Deep plowing and subsoiling causes a retention of

moisture in the soil if the season is too dry. and at the same time

afi'ords the best opportunity for proper drainage if there is an excess

of rainfall during the growing season. The disk plow and disk har-

row have been used ver}- successfulh^ in the preparation of tobacco

soils, particular!}' where the content of clay is comparatively small.

AVhcn transplanting the young plants from the seed bed to the field,

it is desirable to make a selection of the best and most vigorous plants

in the seed bed. At this early stage of growth the most vigorous

Y)lants, having the largest and l)est-shaped leaves, can be ver}' easilv

distinguished bv the grower and selected for the field.

The ordinary distance for Sumatra under cloth is 3 feet 3 inches

apart for rows and 12 inches apart in the row. Under slat shades the

distance between the plants in the row is usualh' increased to about

14 inches.

Before removing tlie young plants from the seed bed, the bed should

be thoroughly wateied and the plants taken out with all possible care.

In setting the plants in the field care should be taken to avoid bending

and doubling the roots, and the necessary application of water should

not be overlooked. It is often found beneficial, just before transplant-

ing, to water the soil where the plant is to be set, and to water again

shortly after transplanting.

The cultivation of the crop should include the removal of all weeds
h-oiu the field, particular!}' during the early stages of growth, and a

tliorough cultivation of the soil at frequent intervals in order to keep

a loose nudch on the surface of the soil. It is usually the custom to

hoe the young plants twice and to use some foum of cultivator at least

once a week during tlie remainder of the season until tlie plants have

))ec()me too large for cultivation. In many instances it has been found

desirable and practicable to cultivate the tobacco until shortly before

the top leaves are taken ofi'. In dry seasons this serves to retain the

soil moisture by preventing excess evai)oration due to soil capillarity.

When the i)lants begin to bud, all except the individual plants saved

for seed purj)oses should l)e to])])ed. No very definite rule can be given

for this process, but it is the usual custom to break ofi the top of the

plant just below the first seed sucker. The height of topping nuist be

largely governed ))v the local soil and climatic conditions.

It is necessary to remove the surkers before they reach sufticient

size to seriously injure or dwarf the plant or interfere in the develop-

ment of the l(^i\cs. In niost cases it will be found necessarv to remove
the suckers two or thr'»e times, jmd more fretjuently if the season is

one which promotes rapid growth. If seed is to be saved on any of



I

I

DIRECTIONS FOR CULTURE.
'

19

the plants, the flower cluster should be covered with alight and strong

paper bag l)efore any of the flowers blossom out, in order to prevent

cross-fertilization. The bags should be kept in good condition and

not allowed to injure the top of the plant in any way. They should

remain over the flowers until a sufficient number has been fertilized to

produce a good supply of seed.

The time for harvesting will depend to a considerable extent upon

the season, but the ripeness of the leaves can be distinguished by the

development of irregular, light yellowish colored patches over the

surface and a thickening and crumpling of the body of the leaves.

The leaves should be harvested before they become overripe, and it

is the usual practice to pick them at three or four different periods,

the lower leaves maturing first, the middle leaves next, and the top

leaves last, generally allowing from six to eight days between each

picking. After picking, the leaves are carried to the curing shed in

baskets made for this purpose and are strung on 4-foot laths specially

arranged for them at the rate of 30 to 40 leaves to the lath. The

leaves are arranged back to back and face to face, and are regularlv

strung on the cord attached to the lath. The laths are then hung in

the curing shed, where the leaves are allowed to thoroughly cure out.

When the tobacco is primed from the stalk it should not take more

than three weeks to cure; when it is hung on the stalks from four

to six weeks are necessary. The manipulation of the curing barn is

governed entirely by the condition of the weather and the nature of

the tobacco, so no fixed rules can be given. However, in a general

way it can be said that the barn should be opened during the day and

kept closed at night. If there are frequent show^ers and but little

sunshine, the barn should be kept closed and small fires started, dis-

tributed throughout the building. These fires should be continued as

long as it is necessar}^ to dry out the entire barn of tobacco. Where

charcoal is not available, wood which has as little odor and as little

smoke as possible should be used. It is very important to dry out

the barn without giving the tobacco any foreign odors. To obtain

the best results the tobacco should become moist and be fairly dried

out once in every twenty-four hours.

When the midribs are thoroughly cured the leaves are ready to be

taken to the packing house. To get the tobacco in condition to han-

dle, all the ventilators should be left open for one night, opening them

about 6 o'clock in the evening. Unless the night is a dry one. the

tobacco wdll soften before morning and be in condition or ''good

order;" that is, it will have taken up sufiicient moisture to make it

soft and pliable. The barn should then be tightly closed, in order to

retain the moisture, and the leaves taken from the laths and tied

into hands of convenient size. The bottom, middle, and top leaves

should be kept separate in the barn. After the tobacco has been
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taken down and packed it shoukl be taken at once to the warehouse

for fermentation.

The fermentation of tlie tobacco i.s to be done in bulk, and this

sweating process must be watched with unusual care in order to pre-

vent disaster to the crop. It is necessary' to turn the bulk several

times during the process of fermentation in order to keep the tempera-

ture at the desired point. The object of turning the bulk is to reverse

its construction, thereby bringing the top, bottom, and outside laj^ers

into the middle of the new bulk. This plan w^ill permit a uniform

fermentation of all the tobacco in the bulk. A convenient and prac-

tical size of bulk contains from 2,000 to 3,000 pounds. The tempera-

ture of the center of the bulk should in no case be allowed to rise

above 120° F., and after the temperature falls from 8 to 10 degrees

the bulk should be turned. The desirable maximum temperature is

115"^ F. It takes usually from six to eight weeks to complete the

process of fermentation. After fermentation the tobacco must be

sized, sorted according to the different market grades, tied up in

hands, and packed.

CONNECTICUT HAVANA TOBACCO.

There is a ver}- limited amount of plant food in tobacco seed on

account of the small size of the individual seed, so that the reserve

material for the nourishment of the young plants is soon exhausted:

consequently the tobacco seedlings are forced to prepare their own
food much sooner than is the case with most other crops. For this

reason it is absoluteh' necessary for tobacco growers to get the soil

and plant food in the seed beds in the best possible condition for use

by the young plants in order to aid the slow^-growing young plants

during the critical period of the first stages of growth. The seed beds

should })e located so that they will get all the benefit possible from,

the warm ra3's of the sun during the early spring da^'s, as well as pro-

tection from the cold north and northwest winds prevalent at that time

of the 3^ear. A southern slope where good drainage can be secured

is preferable, and a good, rich, and friable soil is desirable for the

tobacco seed beds.

As a rule 200 sipiare feet of seed-bed space should ))e provided to

furnish sufficient seedlings for an acre of tobacco, although if the

tol)acco is to be transferred at ditterent periods a less area will be found

to be sufficient. The seed beds are generally 8 feet wide and a^ long

as is necessjiry to furnish sufficient seedlings for the field. They are

usually laid out from east to west.

The framework of the seed bed is usuall}' made of 2 by 12 inch

l)(>ar(is, set in the ground from 3 to 4 inches, one side being sunk 2

inehcs lower than the '>ther in order that the sash mav lie over the
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top of it in a slanting position, so that the plants will receivo all of

the sunlight possible.

The best method of cov.ering the })ed is by means of glass in >ash

about 3 feet wide by 8 feet long. These sash are laid over the top of

the framework and of course can be removed at any time when it is

necessary. In some cases heavy cheese cloth or tobacco cloth is sub-

stituted for the glass covering, but the temperature of the beds can

not be regulated so well as with the glass cover, and the cloth should

not be used where very early plants are desired. It is claimed by old

tobacco growers, however, that the plants raised under cloth are more
hardy than those raised under glass, and it is a frequent pi'actice to

grow the early plants under glass and the later seedlings under cloth.

In Plate 11^ figure 2, are shown the cloth tent seed bed, the cloth-

covered cold-frame seed bed, and the glass-covered seed bed, which

are most practicable and successful for the raising of seedlings.

When it is necessary to water the seed bed the sash are removed

temporaril}^ and the water is applied in the form of a fine spra3\ As
soon as the watering is completed the sash are replaced in their origi-

nal positions. If it becomes necessary to air or cool the beds one or

more sash can be raised until the desired object is accomplished.

The soil for the seed bed should be a light sandy loam, as free from

weed seed, fungous diseases, and insect pests as possible. It has been

found that by sterilizing the soil used in the seed bed the expense of

weeding the beds can be done away with. The sterilization of the

seed-bed soil results in the production of better plants than are grown
in soil which has not been sterilized and also destroys the fungous

spores which frequentl}^ interfere with the successful raising of young

plants. In Plate III, figure 2, is shown a simple and practicable

method of sterilizing the soil with steam. The upper 6 inches of

the soil in the seed beds is removed and placed in an ordinary wagon

box, in the bottom of which three perforated pipes are laid and

attached to a steam boiler. The sterilization process requires about

40 minutes for each wagon box af soil, the time being determined by

placing a potato in the soil and supplying steam until the potato is

baked. A large quantity of surface soil in the seed beds can be steril-

ized in this manner in a comparatively short time with little expense.

A successful method of heating seed beds is by the use of fresh

horse manure. In this case the beds should be dug out 2 feet deep

about a week before the time for sowing the seed. The fresh manure

should be packed in this space to a depth of li feet and covered with

6 inches of the sterilized soil. Another successful method of heating

the seed bed is by the use of hot-water or steam pipes, laid around the

sides of the bed or under the surface of the soil. General experience

has proved, however, that the manure beds are equal in value, if not

sup(?rior, to the artificial!}^ heated ones, mainly from the fact that the
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heat is distributed evenly throug-h the soil in the seed bed, while in

the case of hot-water or steam pipes the surface of tlie bed or the air

space is likely to be hot while the soil may remain cold and in poor

condition for the growth of the 3^oung plants.

The soil for the seed beds should be fertilized with a highh' nitroge-

nous fertilizer, the one most commonly used being cotton-seed meal

in combination with a complete fertilizer containing phosphoric acid

and soluble potash. This fertilizer should be thorough!}^ worked into

the soil.

In preparing the soil for the sowing of the seed, it should be most

carefully handled, so that at the time of sowing it is in a line, loose, and

friable condition, with an even surface. As the tol)acco seed is verj^

small, it is necessar}^ to have the soil in the finest possible tilth in

order to present a uniform condition for the seed. During the growth

of the young plants it is well to sprinkle over the beds a light dress-

ing of nitrate of soda, dissolved in water, after which it should be

washed into the soil with a light and fine spray of water. It is some-

times found desirable to add a light application of phosphorus, in the

form of ground bone and carbonate of potash, if the soil is found to

be deficient in those elements of plant food. It is the usual practice

in the North to sprout half of the quantity of seed used for sowing

in moist ))ut not too wet apple-tree punk or rotted cocoanut fiber

about one week before the time for sowing the bed. For this pur-

pose the seed is thoroughly mixed with the punk and placed in a glass

jar, which -should be kept in a warm room. The seed will sprout

(juickly in this medium, and it is pro))able that earlier plants can be

secured from such sprouted seed than from sowing the dry seed alone.

The sprouted seed should be sown about the time the sprouts are one-

eighth to one-fourth inch in length. Many growers sow the sprouted

seed as soon as the seed coats burst and the si)routs appear. If the

sprouts become too large they will be injured during the process of

sowing. An (ujual (juantity of dr}" seed should ])e mixed with the

sprouted seed wh(Mi the beds are read}^ for sow ing.

It has been found by comparative tests made bv the Bureau of Plant

Industry that in most cases the dry seed produces plants about as

early as the sprouted seed, and the plants from the dry seed are more
uniform in size and apparently mort^ hardy than those raised fi'om the

sprouted and dry seed combined. In order to get an even distri))ution

of seed over the seed bed in sowing, it is a good j^lan to mix the dry

seed and the sprouted seed with several times its bulk of land plaster

or gypsum, or. if this is not obtainable, corn meal or ashes, so the

seed can be sown more evenly over the bed. One to two tablespoon-

fuls of seed should hv used for eviM'v 1<»0 sijuare yards of seed-bed

surt'jicc.
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After sowing the seed it is desirable to pack the surface of the ))vd

carefully with a roller or heavy plank, in order to press the soil closely

about the seed. Another good plan is to cover the seed ))y li<^'itly

raking the surface with an ordinary garden rake, and this method is

preferred by many experienced growers. It has been found in the

experiments of the Bureau of Plant Industry that the light seed is

undesirable and in every case should be separated from the heav}' seed

and discarded. In order to make a thorough and complete separation,

it is necessar}^ to use some form of a wind-blast machine which will

blow out the light seed without throwing out the heav}^ seed at the

same time. In Plate IV, figure 1, is shown a satisfactory seed separa-

tor, by the use of which the light seed can be separated from the heavy

seed and discarded, and the heavy seed used for sowing the seed })eds.

The heav}^ seed produces the most vigorous and uniform young plants

in the seed beds, as shown in Plate IV, figure 2, and these plants are

most desirable for use in the case of all varieties of tobacco.

The Havana seed variety of tobacco is usually sown in the seed bed

from the middle of March to the middle of April, and the plants are

ready for setting out from these beds from May 10 to June 10.

One of the most important points in the raising of a successful crop

of tobacco is the care of the seed bed in the production of the seedlings.

It is necessary to water the seed bed frequently, usually once or twice

every day during the earl}^ stages of growth. If the beds are arti-

ficially heated, warm water should be used for this watering process,

as cold water cools the beds and checks the growth of the young plants.

The surface of the seed bed should not be allowed to become dry, as a

few hours of dry surface will kill all of the young plants. The water

should be supplied in the form of a light spray, in order not to disturl)

the seed or the young plants in the bed or to pack the soil so that in

drying it will cake and injure the plants.

The temperature of the hotbeds should be carefully regulated, and

in no case allowed to rise above 100° F. during the day or fall below

70° F. during the night. If it is possible to maintain an even tem-

perature the plants will make the most rapid growth, but it is a ques-

tion whether they will be as hardy as when subjected to the fluctuating

temperatures corresponding to the natural changes between night and

day. The beds can be cooled when necessar}^ b}^ raising the sash if

the temperature rises, or the temperature can be raised at night by

using lanterns set 5 or 6 feet apart in the seed bed and by covering the

sash with heavy cloth, such as ordinary blankets, in order to retain

the heat. After the young plants reach the proper size for setting

out, usually from 5 to 6 weeks after sowing in the seed bed, the sash

can be taken off most of the time during the da}^ and the beds watered

only when the plants begin to wilt. If the plants come up too thick



24 VARIETIES OF TOBACCO SEED DISTRIBUTED IN 1905-6.

in any portion of the seed bed, the}^ should be thinned out by using

an ordinaiT garden rake and pulling it through the thickly set plants.

Sufficient plants will be removed in this way, and those which remain

will not be injured by the thinning process, but will be benefited by
the stirring of the surface soil. It is also necessar}^ to keep out all

weeds, carefulh' pulling them as soon as they appear among the tobacco

plants. "Before pulling the weeds, the beds should be thoroughly-

watered. If iiea-beetles or other biting insects attack the 3-oung

plants in the seed bed, the plants should be spra3'ed with a Paris green

mixture at the rate of 1 pound of Paris green and an equal quantity of

quicklime to 100 gallons of water. If fungous diseases begin to grow
in any portion of the seed bed, it should be thoroughly aired by rais-

ing the sash during the day, and if this method does not check the

growth of the fungus the beds should be sprayed with a solution of

formalin—1 part of formalin to 2,000 parts of water. An application

of lime dusted over the beds will also assist in preventing the spread of

fungous diseases.

The preparation of the field for the plants should be begun in the

autumn, if possi})le, b}- plowing the land 2 or 3 inches deep and sowing

a cover crop, such as vetch or some other legume. These leguminous

cover crops not only prevent washing and loss of fertility during the

heav}' rains of the fall and winter, but increase the fertility of the soil

through the addition of the nitrogen in the tubercles of these plants

and by reason of their extensive root development, which tends to

break up and put the soil in the best possible tilth for the young plants.

In the spring the land should be replowed, care being used to see that

the cover crop is thoroughly plowed under, with an application of

well-rotted stable manure at the rate of 12 to 15 tons to the acre.

In addition to the use of stable manure, it has been found that the

following or a similar fertilizer should be used in order to secure the

best i'(»sults: One ton of cotton-seed meal. 200 pounds of carbonate of

potash, 500 pounds of starter, and 1 barrel of lime to the acre. This

commercial fertilizer should be sowed on the land after plowing and
worked into the soil with a disk or bv some other means of thorouirh

stirring before the young plants are transplanted into the field. When
the young plants are pulled from the seed beds the bed should be

thoroughly wet down before pulling, in order that as little injury to

the plants as possil)le may be inllicted during the process of pulling.

The plants are usually set out with a tobacco setter, such as is shown
in Plate III. figure 1. If possi})le, it is desirable to tnmsplant after a

shower or during a moist spell of weather, as the hot sun on the young
plants in the fields is likely to cause considerable injury. Immediately

after transplanting, the young plants should be dusted with a bran

mash and Taris green nrxture made by mixing thoroughly 1 pound of

Paris green with KM) pounds of bran. This mixture can b«» applied to
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the plants by dusting through m \){ii'Un"divA tin box, or in sonic cases a

small fertilizer sower is used for this purpose.

In transplanting the young plants from the seed bed it is desirpble

to make a selection of the best and most vigorous plants. At this

early stage of growth the differences in shape of leaf can be detect(;d

by an inspection of the seedlings. For the Havana Seed variety the

plants should be set in rows 3 feet 8 inches apart, and the plants should

be set 18 inches apart in the row. If the plants are set by hand great

care should be used not to bend or otherwise injure the roots of the

young plants, as such injury may result in a diseased condition of the

plant, making it almost worthless for wrapper purposes.

In cultivating the field a shallow or surface cultivator should be

used and the soil kept stirred frequently in order to conserve soil

moistui^e, as well as to remove all weeds. It is usuallv found neces-

sary to hoe the field once or twice during the early stages of growth

in order to remove all of the weeds and to loosen the soil around the

young plants and keep it in the best possible condition for their most

favorable growth.

When the plants begin to bud all except the individual plants saved

for seed purposes should be topped. No very definite rule can be

given for this process, but it is the custom to break the tops off the

plants just below the first seed sucker. As a rule the height of top-

ping must be governed by local conditions, such as the soil fertility

and the season. In most cases two or three of the top leaves are

removed in topping. It is necessary to remove the suckers before

they reach sufiicient size to seriously injure or dwarf the plant or inter-

fere with the development of the leaves. It will usually be found

necessary to remove the suckers two or three times during the season

in order to keep the plants free from these injurious branches.

It has been found in the tobacco-breeding investigations that by

selecting seed from plants having few suckers, sucker-resistant types of

tobacco can be secured, and it is recommended that in the case of all of

the wrapper varieties of tobacco, particularly the Havana Seed tobacco,

such a plan of seed selection be followed. In saving seed from care-

fully selected plants the flower clusters should be covered with a light

and strong paper bag before any of the blossoms open, in order to

prevent accidental cross-fertilization. These bags should be of light

but strong paper, and should be kept in good condition and moved up

the stalks occasionally so as not to allow the bags to injure the tops of

the plants in any way. These bags should remain over the seed head

until all of the flowers that are to be used for seed-saving purposes

have been fertilized, after which the bags can be removed and the seed

allowed to mature in the open.

The time for harvesting this variety of tobacco varies with the sea-

son, but the ripeness of the leaves can be distinguished b}^ the devel-
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opment of irregular, light yellowish colored patches over the surface

and a thickening of the body of the leaves. B\' crumpling the leaf,

if the surface breaks in straight lines, or ''cracks/' as the old growers

are accustomed to call it, the leaf is said to be in proper shape for

cutting.

The plants are usually cut with a regular tobacco hatchet or knife

and are strung on laths, as shown in Plate V, figure 1. Five or six plants

are usually strung on each lath, after which the}^ are hauled to the

sheds in wagons specially prepared for this purpose. A wagon with

special rack arranged for transporting the plants from the field to the

curing shed is shown in Plate V, figure 2. These laths are usually 4

feet in length, and are so hung in the curing shed that a space is left

between each plant in order to get a circulation of air. A common
type of curing shed filled with tobacco is shown in Plate VI, figure 2.

The curing process requires as a rule from 4 to 6 weeks. The

manipulation of the barn or curing shed during this period is entirel}'

governed b}^ the conditions of weather and the nature of the tobacco,

so that no fixed rules can be given. However, in a general way it can

be said that if the barn is filled with green tobacco and the weather is

hot and dr\^ .the ventilators should be open most of the time for

about 8 da3'S, by which time the tobacco should begin to 3'ellow. The

ventilators should onl}^ be closed to prevent too rapid curing during

this period. The barn should then be opened at night and kept closed

during the day. This is done to prevent too rapid curing, which

destroys the life of the leaf and produces uneven colors in the tobacco.

If there are frequent showers and but little sunshine the barn should

be kept <;losed, and if there are indications of pole-burn or pole-sweat,

small fires, at least two in every bent in the shed, should be started.

In order to dry out the tobacco in as short a time as possible, these

fires should be disti'ibuted throughout the shed and the tobacco above

the fires protected hy hoods. The l)est material for making these

fires is probal)ly charcoal or coke, but if these two materials can not

be used soft pine wood may be found to be satisfactor3^ In no case

should hard wood be used, as certain odors are given off which it is

impossible to get out of the tobacco, and these injure the qualit}' and

the sale of the crop. To get the })est results, the tobacco during the

curing process should ))o kept fairly moist and fairly dried out once in

every 24 hours.

After the curing process has been finished the tobacco is usually

sorted according to grade and color as laid down ))y the tobacco trade.

The tobacco is then arranged in hands and packed in cases, where it is

allowed to go through natural fermentation, or it is placed in a room

which can l)e luxated and is thci'e jMit through a forced sweat. If the

naluial fermentation *ak(»s place it usually does not begin until the

warm weather of the succeeding sununer. Great care must be used
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ill tlie fermenting processes that the tobacco is not daniag^ed by llii;

spread of fungous diseases, mold, or other causes of injury to tobacco

in cases. The cases are usuall}^ arranged to hold about 850 pounds of

tobacco.

CONNECTICUT BROADLEAF TOBACCO.

The methods of sowing the seed, preparation of the seed beds, and

treatment of the beds are practically the .same for the Connecticut

Broadleaf as in the case of the Connecticut Havana variety. Many
of the growers in the Connecticut Valley prefer the tent cover for the

seed beds for this variety, two forms of which are shown in Plate II,

figure 2. The advantage in the cheese-cloth or light-muslin cover for

the seed bed lies in the fact that plants grown under such conditions

are as a rule more hardy than plants raised under glass. As the

Broadleaf plants make a ver}^ rapid growth in the seed bed and field,

hotbeds for the production of early seedlings are not as essential as

with other slower growing varieties^ To sow the seed mix one table-

spoonful for every hundred square yards of seed bed with 2 quarts of

ashes or meal in order to get an even sowing, and lightly rake the

surface of the bed so as to barely cover the seed. If the seed is cov-

ered too deep, it will not germinate.

The seed bed should be kept moist, but not too wet, as too much
water not only injures the seed, but favors the development of fungous

diseases. In about two weeks after sowing, the 3'oung plants will

appear, but at this time they make a very slow growth, as the plant

food in the seed has been exhausted and the plants must meet new

conditions. At this stage, if the surface of the bed dries out, the

young plants will be killed, so that it is absolutely necessary to use

the greatest possible care in watering the beds. After the 3 oung

plants have developed root s\\stems and become established for inde-

pendent growth they make a very rapid growth, and it is usualh'

desirable to apply liquid manure. If the seedlings begin to turn

3^ellow, it is a sign that more plant food is necessar3^, and this can be

applied in liquid form. The 3^oung plants should be set out when the

leaves are about five inches long. Large plants are not desirable,

as the3^ grow spindling, while very small plants are likely to die after

transplanting if an3^ unfavorable conditions develop. In transplanting,

the beds should be thoroughly watered before pulling the plants in

order to avoid disturbing or injuring the roots. After pulling the

plants they should be placed in a basket, roots downward, and set in a

shaded, cool place until set out in the field.

The preparation of the land for planting should be thorough, and

the soil should be in as good tilth as possible. Cover crops, such as

vetch, are desirable for plowing under. A disk cultivator is a good

implement to fine the surface soil, after which the land should be fitted
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with drag and harrow, in order to get the surface as level and tine a.s

possible. The land is usually fertilized with well- rotted barnyard

manure, at the rate of from 8 to 12 tons per acre, plowing it under in

the spring. Frequently tobacco stems, at the rate of from 500 to 600

pounds per acre, are used as a fertilizer in the Broadleaf sections.

Most crops of Broadleaf tobacco are grown on these fertilizers alone,

but in recent years the growers have begun to apply about 1 ton of

cotton-seed meal, 200 pounds of carbonate of potash, and from 1 to 2

barrels of lime per acre in addition to the usual tobacco starter.

The seedlings of the Broadleaf variet}^ are usually set in rows 4 feet

apart and the plants from 22 to 24 inches apart in the rows. In all

cases water should be used in transplanting, even if the ground be

moist. If the plants are set by hand, one person distributes the plants

at the proper distance along the rows, followed by a man or boy who,

with a round stick, makes a hole for the plants. A third person sets

the plants in the holes and presses the soil firmly about the roots,

leaving the surface of the soil as loose as possible. As the plants are

set in the holes, a cupful of water should be poured into the holes,

and some growers prefer to add water to the plants directly after they

are set, although this practice leaves the soil about the plants in such

condition as to bake, especially during a hot, dry day.

The object of the cultivation of the field is to keep the soil in as

good condition as possible and to prevent the growth of weeds and the

loss of soil moisture. In most cases a loose mulch should be main-

tained by frequent, shallow, level cultivation. As the plants grow, the

soil should be stirred with a hoe around the plants. One of the best

cultivators is called the Prout hoe, which is adjustable to the width of

the rows, the small shovels leaving the surface with a fine even texture.

The topping process is necessary in order to direct the strength of

the i)lant into the development of the leaves. After topping, the sur-

face of the leaves very rapidly increases, the leaves thicken, and the

ripening processes are hastened. The Broadleaf plants are usually

topped below the first large sucker. If it is found desirable to hasten

the ripening process, the plants are topped low, while if necessary to

prevent the development of too thick leaves the plants should be

topped high, rsually the topping process is delayed until most of

the ilower buds a))pear, so that the topping can all be done in one

()])('rati()n, but many growers prefer to remove the buds as soon as

(hey a])pear, going over the field later and topj)ing to the desired

height. As soon as the suekiMs appear they should be broken off, and

in order to do this cfi'ectiveiy it is necessary to go o\er the field once

a week after the ])lants h:i\e l)een toi)))ed.

TIh^ time to harvest the crop can only l)e delennined hy experience

with tlu» strain which is grown. Asa rule, a lipe leaf has a rough

feeling to the touch, and there is a change in the color of the leaf from
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a dark to a lighter green; also, by folding tlie h'af hctwci'ii the ling(*rs

a ripe leaf will break easily. In the Broadlcaf variety tin- plant> are

usually cut, and as all the leaves on a plant are not ripe at one time,

it is necessary to harvest the crop when the majority of the leaves are

in the proper condition or about the time that the middle h'aves are

ripe. Overripe leaves lose their elasticity and strength, and ai-c not

suitable for cigar wrappers. The plants are speared on 4-foot laths,

using a detachable iron spearhead fitted in the end of the lath, as shown
in Platj^ V, figure 1, placing from 4 to plants on each lath.

The Broadleaf tobacco is air cured, the process taking a})Out six

weeks... After harvesting, the plants are immediately hung in the l)arn,

and the temperature and humidity of these' sheds must be closely-

watched and controlled b\^ means of the ventilators. If the leaf cures

too rapidly the ventilators should be opened on moist days and nights

and closed on dry days. If the curing process proceeds too slowly or

the tobacco is liable to injury from pole-burn or other fungous dis-

eases, the ventilators should be opened on dry days and closed on moist

days and at night. In long-continued damp spells of weather, when
the tobacco can not be dried out b}^ opening the ventilators during the

day, small lires of soft pine or charcoal should be used to drive off the

excess of moisture and raise the temperature in the barns.

The Broadleaf tobacco is usuallv fermented in cases holding- about

three hundred pounds, the hands of tobacco being laid in these cases

with the butts of the hands on the outside and the tips in the center.

The tobacco is then pressed down under moderate pressure, the tops

of the boxes screwed on, and the cases kept in a room having an even

temperature.

CUBAN TOBACCO.

Cuban tobacco is grown without shade when used as a tiller for

domestic cigars. The percentage of wrappers in this outdoor crop

is not large, but when the leaves are primed the percentage of wrappers

is considerably increased. The preparation and care of the seed beds

and methods of cultivation are about the same as in the case of the

Sumatra variety. The rows in the held are arranged about 3 feet 4

inches apart and the plants set about 14 inches apart in the row. A
greater distance results in thick, heavy leaves. If the plants are set too

close the leaves are too thin and lacking in body for tiller purposes.

No definite rule can be laid down as to the proper number of leaves

to be left on the stalk when the plants are topped. This number varies

with the height of the plant and the climatic conditions during the

season. From 14 to 16 leaves, however, are considered desirable dur-

ing the ordinary season. The suckers begin to appear very soon

after topping and should be removed every 8 or 10 days or once a

week when rains are frequent.
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Worms are usually very troublesome on this variet}^ of tobacco

and must be picked off and destroyed as soon as the}" appear, or they

can be poisoned with a very light spray of Paris green mixture. The
*' powder gun>" has come into general use and is rapidly replacing the

spray pump for poisoning the hornworm and budworm. The growers

who still employ the sprav pump use 1 pound of Paris green and an

equal quantity of quicklime to 100 gallons of water, this being suffi-

ciently strong to kill the hornworms without injuring the leaves. If

a stronger solution is used there is danger of burning the leaves, so

that patches of green will appear after curing. A mixture of 1 pound

of Paris green to 80 pounds of lime or land plaster is recommended

for use in the powder gun.

The manner of harvesting the southern Cuban tobacco is essentialh"

the same as that practiced with the Connecticut Havana Seed tobacco.

The number of plants to the lath, however, may be increased to 8 or 10,

where the growth is comparatively small.

Some growers prefer to prime the Cuban tobacco. This process is

more expensive, but a thinner leaf is obtained, which makes it possi-

ble to use a certain percentage of leaves for w^rapper purposes. There

are no advantages in this system over the present method of cutting

the plants so far as the production of a filler leaf is concerned.

Where the soil has been abundantly fertilized and the season is

favorable, a profitable second crop of filler can be grown, which is

commonly called a "sucker crop." A week after cutting, all the suck-

ers should be broken off' the old stump with "the exception of one,

which is to be allowed to remain and mature. It should be handled in

exactly the same way as the original crop. The sucker crop ordi-

narily produces about one-half the yield of the main crop. Insects

are alwa3\s very much worse late in the season and become ver}'

troublesome in the sucker crop.

ZIMMER SPANISH AND LITTLE DUTCH TOBACCOS.

The preparation and care of the seed bed for Zinmier Spanish and

Little Dutch varieties should be the same as given for Connecticut

Havana tobacco. The preparation of the soil and the methods of trans-

planting and cultivating are the same as those given for Connecticut

Havana. The plants should })e set in rows 3 feet apart and the seed-

lings set from 15 to 20 inches apart in the rows. The plants should

be topi)ed so as to leave about 1<) leaves for each plant. The average

yield of the Zimmer Spanish variety is about (>00 pounds to the acre,

while the yield of the Little Dutch variety is considerably less. The
methods of harvesting, curing, and fermenting are essentially the

same as those for the Connecticut Havana varietv.
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MARYLAND SMOKlNCi TOBACCO.

The seed bed should be located on a dark, friable, loamy soil \vitli

a southern exposure. The plants may be easily watered if the seed

bed be located near a brook. The old method oi' })uinin(( the seed

bed has been largely abandoned, but, if used, car(3 should }h) taken to

burn only small timber and brush. A large quantity of ashes is detri-

mental to the growth of the young plants. All trees within 3o or 35

feet should be cut down and piled on the north and w^est sides of the

seed bed for a partial protection against the cold winds.

The proper time for preparing and sowing the seed l)ed is from

February 1 to March 30. The bed should be spaded to a depth of 4:

or 5 inches, and all roots and tufts carefully removed. The soil

must be thoroughly pulverized with garden hoes, hand rakes, or other

suitable implements. Before the last stirring an application of a highly

nitrog-enous fertilizer should be evenlv distributed over the bed and

thoroughly incorporated into the soil. A mixture of 50 pounds of

nitrate of soda, 40 pounds of fine-ground bone, and 10 pounds of car-

bonate of potash, applied at the rate of 30 pounds per square rod, is

highly recommended.

Sow the seed at the rate of two tablespoonfuls to the square rod.

It can best be uniformh^ distributed over the bed by mixing with

wood ashes or land plaster, dividing it into two equal parts, and sow-

ing half of it over the bed crosswise and the other half lengthwise.

The sides of the bed should be from 8 to 10 inches high, and wires

3 feet apart should be stretched across it. The beds can be covered

with light cheese cloth or tobacco-bed cloth, after the seed has been

sowed. The covering serves as a protection against the ravages of the

flea-beetles and other insects, provided there are no open spaces around

the bed. All weeds and grass should be removed. It is seldom

necessary to water the plant beds, except in the case of unusually dry

weather. Water at this time is very essential. It should be applied

as in the northern seed beds, but less frequently, it being seldom

necessary to water the beds more than twice a week.

In most cases it is advisable to replenish the plant food with a to])-

dressing or fertilizer of the same composition as that of the first appli-

cation. This should be applied in liquid form, wherever it is possible

to wash it in thoroughly; otherwise it is most important to top-dress

the beds only during hot, dry days. The top-dressing should be used

when the plants are from 2 to 3 inches high. Where cloth is not used

for a covering, the beds must be closely guarded against the attacks of

the flea-beetle. When this insect first makes its appearance the i)lants

should be treated with Paris green at the rate of 1 pound to 30 pounds

of land plaster. The cloth covering should be removed from the beds
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at least a week before transplanting- to prevent the injurious effect of

the radical change from the seed ))ed to the open field.

Maryland tobacco is transplanted from Ma}^ 15 to June 15. Care

must be used to wet the seed ))ed down thoroughly before drawing

the plants, thus protecting the roots from injury. The mottled or

mosaic tobacco, so common in Maryland to))acco fields, is frequently

due to the practice of drawing the plants when the soil is not thor-

oughly moistened. This variety should be set in the field in rows 3^

feet apart and the plants 20 to 35 inches apart in the row.

Tobacco should be preceded by a leguminous crop of some kind,

hairy vetch })eing highly reconnnended for this purpose. In addition

to the nitrogen from the leguminous crop a fertilizer rich in potash

and containing a moderate amount of pliosphoric acid should be added

before transplanting. The best stand is obtained in the field where

the land has been plowed deeply and harrowed sevei"al times, thus

leaving a thoroughly pulverized soil for the reception of the plants.

The methods of cultivation, topping, suckering. and harvesting are

essentially the same as in the case of the Connecticut Havana variety.

NORTH CAROLINA, TENNESSKE. AND VIRGINIA TOBACCOS.

The HK^thods of sowing the seed and of preparing and caring for the

seed bed are the same in the case of Xorth Carolina, Tennessee, and

Virginia tobaccos as those used by the Maryland growers. The seed,

however, may ))e sown at least a month earlier than in Maryland.

Two systems of harvesting are in general use, both of which have

certain advantages. One of these systems is to prime the leaves as

fast as they ripen and string them on laths, allowing 30 to 32 leaves to

a lath. The other and more conunon system is to cut the entire stalk

and cure the leaves on it. as is done with the Coiuiecticut Havana

variety.

The North Carolina, Tennessee, and \'irginia tobaccos are usually

Hue cured or fire cured, for which purpose a special type of barn is

used. The (\ssential points of this barn are that it be practically air-

tight and provided with one or two furnaces having fines leading up

through the center of the ))arn, giving a large heating surface. There

should beat hnist two small ventilators on or near the top of the barn.

As soon as the haiMi is tilled with tobacco, fires should be started and

the temperature raised to IMi F., where it should remain from 24 to

30 hours, during which time the tobacco becomes a uniformly bright

vellow. The next step in curing is to raise the tem])erature from \K)

to 120 F. for !.'> to 20 hours. This process is conunonly known as

*' fixing the color." Then the tempeiature may be increased gradu-

ally to 125' F.. at which point it should be maintained for about 48

hours. P)V this time the leaves should be almost, if not entirelv. yel-
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low, but the stalk will still be green. In order to cure out tint stalk,

the temperature can be raised to 175° F., at the rate of 5 degrees an

hour, where it should remain until the stalks are thoroughly dried.

Great care must be taken during the entire process of curing not to

allow the temperature to fall, for a lowering of the temperature dur-

ing the process of curing invariably produces discolorations in some
parts of the leaf.

AVHITE BURLEY TOBACCO.

The seed bed should have a slightly southern exposure in order to

get the benefit of the warm rays of the sun in the early spring, and
the ])eds should be protected from cold winds. The best soil for the

White Burley tobacco is a rich, friable, virgin loam or sandy soil.

The best plan is to burn and prepare the seed bed on old sod lands.

Many farmers select a spot in a vegetable garden and cover it with

virgin mold taken from the woods, and sow it, after thoroughly burn-

ing the land until it has a reddish or brick-like appearance, when it

should be spaded up and thoroughly chopped over with hoes until it is

tine and even. The ashes should not be raked otf, but should be thor-

oughly mixed in with the soil. As soon as the ground can be worked
in the spring, it should be lightly spaded and thoroughly loosened to a

depth of 2 or 3 inches with harrows or hand rakes. When in good

condition, it should be marked off in beds about 4 or 5 feet wide and

seeded. It is the usual custom with this variet}^ to use a heaping table-

spoonful of seed for every lOO square yards of seed bed. After sow-

ing, the best plan is to run a heavy hand roller over the bed or press it

with a board or with the feet. As a rule, the bed is tramped over with

the feet until the surface is packed. The seed bed is usual h^ protected

by a canvas covering to prevent the ravages of flea-beetles and to keep

the ))ed moist and warm.
The preparation of the land is generally begun in the month of

March, the usual plan being to turn under the soil with a :2-horso

plow to a depth of about 8 inches. About the middle of April a

revolving disk or harrow is run over the land in order to cut the sod

to pieces, after which the field is smoothed over with a slab drag. It

is very rare for fertilizers or manure of any kind to be used in the

White Burley districts. Tobacco stalks and trash from the barnyard

are preferred to an}^ other fertilizer for this tobacco. Owing to the

fact that the crop is grown for two years and the field is then pi^t in

rotation with other crops, the fertility of the soil is maintained.

The tobacco plants are usually set after a shower, or when there is

no rain they are set out in the afternoon. The land is cultivated with

a bull-tongue cultivator during the first week or so, and then culti-

vated ever}^ week with a double-shovel cultivator as long as it is possible

to do so without injury to the plants. As soon as the cultivation is
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finished the plants are topped, leaving from 16 to 20 leaves on each

plant. From four to five weeks after topping, the tobacco is usually

fully ripe and the plants are cut with a tobacco cutter or butcher

knife. The stalks are split down the middle and strung on sticks 4^

feet in length, after which they are taken to the tobacco barn and hung
12 inches apart on the tier poles. When full}^ cured, the tobacco is

sorted, usually into six grades, and the different grades are tied into

bundles of from 10 to 20 leaves and packed for the market.

INSECT ENEMIES.

The general subjects of the insect enemies of tobacco and the use of

insecticides are considered in Farmers' Bulletin No. 120, entitled ''The

Principal Insects Affecting the Tobacco Plant," which ma}^ be had with-

out cost upon application to the Secretary of Agriculture. In case

the seed beds are inclosed or covered, the tobacco is largely exempt

from injury by such pests as flea-beetles and hornworms. The tobacco

stalk weevil and tobacco thrips are comparativel}^ new as pests. Two
accounts of the former have been published and a detailed account of

the latter is about to be issued b}" the Bureau of Entomolog}^ to which

office tobacco growers are referred for specific information in regard

to methods of controlling insect pests. In the case of arsenicals it is

always desirable to use at least an equal quantity of quicklime to pre-

vent injur}^ by free arsenic.

DIRECTIONS FOR SAVING SEED.

In all cases where new seed is taken into a locality it should be

thoroughly tested before growing on a large scale. This is especially

true of all seed imported from Cuba. Sumatra, Turkey, or other for-

eign countries. The past few years have witnessed a striking illus-

tration of the effect of using seed direct from tropical regions, such as

Cuba and Sumatra, when grown in the northern tobacco districts.

The plants grown from this freshly imported seed broke up into many
different types, some of which may prove valuable, but most of the

ty])es are irregular and undesirable. Therefore it has been a com-

mon experience for growers to sufier great losses by reason of the

presence of these undesirable types during everj" season in which the

seed was used. This breaking up of type is due to the effect of

the change of soil and climatic conditions, resulting in striking varia-

tion in the plants grown from the imported seed. The variation is

particularly niiirked where southern seed is taken to northern tobacco

districts.

Our experiments have shown that if the seeds from typical and

desirable plants in these crops are saved under bag, and thus protected

from cross-frrtilization, the plants produced from such seed will be

uniformly like the parent plants. The uniformit}' of plants from seed
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saved under bag is illustrated in Plate TX, fij^ure 1. The two rows
shown in this illustration are from the seed of two plants of different

types and all of the progeny are like the parents. The secxjnd season

it is a good plan to increase the area of plants grown from seed saved

under bag, and from the most desirable plants in this crop selections

of seed can be made for future general crops. If the crop during the

second season shows uniformity of a desirable type, it is advisable to

save a large quantity of seed under bag— if possible, sufficient to plant

several succeeding crops—in order to provide for a possible failure of

seed production in future seasons. Inasmuch as tobacco seed when
properly cared for will retain its vitality for from 10 to 20 years, this

seed can be safely used, if necessary, for 5 years. The best practice,

however, is to save the seed for the following year's crop every sea-

son unless some accident should greatly injure the crop.

The grower of all new varieties of seed should test them on a small

area before using them for his entire crop. In some cases new seed,

when grown under conditions different from those under which the

seed was produced, develops plants which are subject to fungous dis-

eases or insect enemies in the new conditions. Therefore it is a wise

plan to grow a small area of tobacco the first season and observe the

plants carefuUv in respect to the presence of fungous or other diseases

before using them in large fields. In other cases certain fungous dis-

eases are present in the soil, which attack and destro}' the varieties

imported from other regions. In most cases resistant plants can be

found in fields affected by these diseases. The structure or habit of

growth of these resistant plants is such as to make them immune to

these attacks. The seed of resistant plants should be saved under bag

and used for the next year's planting. In this way resistant strains of

tobacco which will prove to be immune to the attacks of the various

diseases may be secured.

In selecting seed plants several important facts should be taken into

consideration. All the plants in the field should be carefully studied

and observations made on the shape of the leaf of the different phmts,

on the variations in size and color of leaves, and on the time of matu-

rity of individual plants in the field.

Plate VIII, figure 2, shows two strains of Connecticut Broadleaf,

the larger one from an earl}^ parent and the other from a late parent.

The number of leaves and the number of suckers should be counted

on many plants in the field from which seed is to be saved, in order

that an accurate idea may be gained of the extent of variation in the

variety as regards these points. As a rule, there is a great variation

in all of the important characters which go to make up the type of

plants, and individual plants will be found which have desirable shape,

size, and color of leaf, which mature early and have an extra large
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number of leaves and few suckers. The grower should decide in his

own mind on the type of plant which he desires to grow for his crop

and should carefully select those plants in the field which most nearly

fulfill this ideal.

The flower head on the selected seed plants should be inclosed with

a light but strong paper bag just before the flowers begin to open.

The proper time to apply the bag is shown in Plate VII, figure 1. and

the arrangement of bags is shown in Plate VII, figure 2. It is usu-

ally a good plan to remove two or three of the top leaves and suckers

just below the flower head. The bag should be tied around the stem

in such a way as not to interfere with the growth. It will be found

that at this period of growth the plant increases in height very rapidly,

and it will be necessary to raise the bag occasionally in order to pre-

vent the flower head from pushing out through the bottom of the bag.

For most varieties a 12-pound bag is the most desirable size. This

l)ag should be of strong but light material. The ordinary paper bag

found at any grocery store ma}^ be satisfactory for this purpose.

When the seed pods have turned brown, indicating maturity, the

entire top of the plant should be cut off'. The bag should be opened

and all of the small and late pods picked off' and only the large, heavy,

plump, and well-developed seed pods allowed to remain. The bag

should then l)e replaced and the seed head hung up in a dry place

where there is a free circulation of air, such as the attic of a house,

until the seed pods are thoroughly dried. After this the pods should

be picked off' from the stem and the seed shelled out. After the seed

has been secured, all of the light seed, hulls, and chaff' should be

removed l)y the use of a seed separator, as shown in Plat(^ IV, figure 1,

or b}^ some form of air-blast machine adapted for this purpose, and

only the heav^y seed should be retained for planting. The heavv seed

should then ))e placed in dry glass jars and set in a safe place. In

this condition the seed will retain its vitality unimpaired for a long

pc^riod.

In many cases it may be desired to cross an imported with a native

variety. The object of such crosses is to secure the improved quality

of the imported strains, combined with the hardiness and yielding power

of the native varieties. In the case of tobacco such crosses are easily

made by the giower. The tobacco plant has a pei'fectly self-fertile

and complete flower, but is easily cross-fertilized. In order to prepare

the flower for cross-fertilization, the anthers should be removed from

the selected flowers shortly before they open and discharge their pol-

len. The arrangement of the parts of the tobacco flower at different

stages of maturity is shown in Plate \'III, flgure 1. The opened flower

in the lower right-hand corner shows the proper stage for the removal

of the anthers. AftiM an examination of a number of flowers in the

tield the grower can easily observe tin* proper time to remove the
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anthers so that none of the pollen shall have escaped and fertilized

the flower. One eas}^ means of noting this time is to observe the con-

dition of the corolla. The anthers should be removed just before the

corolla opens. As soon as the anthers have been removed, a small

paper bag should be tied over the flower and allowed to remain for at

least one da}^ or until the stigma becomes receptive for pollen. This

receptive condition of the stigma is easily noted b}^ the presence of a

sticky, viscid substance over the surface. At the proper time for

pollination, anthers from the desired imported strain which are just

ready to discharge their pollen should be secured. These anthers

should be broken open and the pollen carefull}^ rubbed over the sur-

face of the stigma of the flower to be fertilized. As soon as this pol-

lination has been completed, the small bag should be replaced over the

flower and allowed to remain there until the end of the season. A
small tag should be attached to the flower, giving the name of both

parents, as Havana X Sumatra (the first name referring to the female

and the second to the male parent), with any other data which would
assist the grower in keeping a record of the parentage of the cross.

The best plan which can be followed in the case of crosses is to grow
100 plants of each cross and carefully note the characteristics of the

hybrid plants. It will be found that there will be considerable varia-

tion in the plants the first season. Seed should be saved from those

plants which are most desirable and which show the greatest improve-

ment over the native varieties. The next season a larger area can be

planted from this seed; and if the crop is uniformly of the type desired,

enough seed can then be selected the second season to plant the entire

crop the third year.

HOW TO SECURE GOOD SEED.

1. Save the best plants in the field for seed plants. An early Broad-

leaf plant of desirable type is shown in Plate VIII, figure 2, in com-

parison with the ordinary plants, and was selected for seed production

on account of earliness. During the cultivation of the crop and the

suckering and topping processes a constant search for good plants

should be made by growers.

2. When good plants are observed, they should be plainly marked
by a tag or rag tied to the plant, so that they may be easily found and

to prevent them from being accidentalh' topped.

3. Place a light, 12-pound size, manila paper bag over the flower

heads of the selected seed plants before the first flowers open. Inspect

the bags every few days for the first two weeks and raise them up

farther on the growing stems, arranging them so as to prevent any

injury from crowding in the bag during this period of growth. The

extent to which this method of saving seed is now being followed is

shown in Plate VI, figure 1.
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4. At the end of the season, when the seed pods are ripe, cut off the

plants near the ground without removing the bags and hang them up

in a dry place. The bags serve to catch the seed which ma}^ fall out

of the capsules on drying.

5. After the seed has thoroughly dried, shell it out of the capsules

and separate the heavy seed for use by the means described in this

paper.

6. It would be well for every growler using this method of seed

selection to save some seed in the ordinary wa}^ and plant it for com-

parison.
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^ DESCRIPTION OF PLATES.

Plate I. (Frontispiece.) Fig. 1.—Connecticut Cuban tobacco, first year from Cuba.
Plants in foreground are freaks and undesirable. They have reached maturity
premji-turely, and have very few salable leaves. The suckers and flower branches
are numerous and large. Fig. 2.—The same field shown in figure 1, after sav-

ing seed under bag and the selection of the best plants for two years. These
plants have a large number of well developed, desirable leaves, with very few
suckers or seed branches, as the result of careful seed selection.

Pla'i;e II. Fig. 1.—Tobacco seed bed in Florida. This illustration shows plants just

before transplanting. Note the uniformity of those grown from heavy seed.

The bed, covering 2 acres, furnished enough plants for more than 100 acres of

tobacco. Fig. 2.—Tobacco seed .beds in Connecticut—tent, hotbed, and cold

frame. The three best methods used for protecting tobacco seedlings in the

North are shown. The beds in the center of the picture are covered with hot-

bed sash; the one on the right with cheese cloth raised about 12 inches above
the surface of the bed; the one on the left is also covered with cheese cloth,

arranged in the shape of a roof or tent and elevated suflSciently to allow work-
men to walk about the bed without removing the cover. The glass covering

seems to give the best results in most cases, and is conducive to the most rapid

growth.
Plate III. Fig. 1.—Transplanting tobacco seedlings with machine. The most satis-

factory and practical transplanter is shown. By using this form of machine the

seedlings may be set in the field whenever they are of the proper size, and easily

watered. Fig. 2.—Sterilizing soil for tobacco seed beds. This method is cheap
and effective, and serves to kill all weed seeds, fungi, and insects that may be in

the soil.

Plate IV. Fig. 1.—Tobacco seed separator. This form of separator is an improve-
ment over the one originally devised in the Laboratory of Plant Breeding of the
Bureau of Plant Industry, and described in the Yearbook of the Department of

Agriculture for 1904. Fig. 2.—Seedlings from heavy, medium, and light tobacco

seed. The seed from which the seedlings shown were grown was taken from the
same lot and planted at exactly the same time. Note the increased growth and
vigor in plants grown from heavy seed.

Plate V. Fig. 1.—Method of "spearing" tobacco plants during harvest. This shows
the most practical and economical means of spearing plants with the least possi-

ble injury to the leaves. The plants are allowed to wilt very slightly before

spearing. Fig. 2.—Wagon rack for transporting plants to curing shed. The
group of seed plants in the background shows lack of selection under the old

practice.

Plate V^I. Fig. 1.—Capped plants saved for seed. The ordinary manila paper bag
of the 12-pound size was used in capping these plants. The bag should be made
of a thin grade of jiaper. Fig. 2.—Curing shed in the Connecticut Valley. The
superior value of this form of curing shed is largely due to the large numl>er of

ventilators which may be opened to admit air when needed in properly curing
tobacco.

Plate VII. Fig. 1.—Seed plant ready for bag. In preparing the seed plant for

bagging, as shown, the small leaves and suckers just below the seed head have
been renioved to make room for the bag. Fig. 2.—Proper arrangement of bag
on seed ])lant. When the l)ag is placed on the flower head of the seed plant, a.*^

shown, it should be tied rather loosely around the stalk, to allow for its proper
develo])ment.

Plate VIII. Fig. 1.—Arrangement and ntrurture of tobacco flowers. The structure

of the flowers, as shown, gives evidence of the fact tliat tobacco flowei'S are

naturally self-frrtile. Fig. 2.—Two strains (»f Connecticut Broadleaf tobacco, the

row on the left from an early parent and the row on the right from a late i>arent.

The ])lant on tiie right of the center of the picture, from a lat*^ parent, is repre-

sentative <^f the entire plat.

Plate I\. Fig. 1.—Fniforniity in time of maturity and other characters of two
tyi)es of Connecticut Sumatra tol)acco raise<l from seed saved under l)ag. This
striking miiformity is due to tlire*' years of careful seed selection and j)rotecting

the flowers from cross-pollin:iti(»n. I''ach row represents a different stniin of the
tobacco. Fig. 2.— I a»k of uniformity in time of niaturity an»l other characters

in ordinary Connecticut Rroadleaf toba<To. where seed was not saved under bag.

40



Bui. 91 , Bureau of Plant Industry, U. S. Dept. of Agriculture. Plate II.

Fig. 1 .—Tobacco Seed Bed in Florida.

Fig. 2.—Tobacco Seed Beds in Connecticut—Tent, Hotbed, and Cold Frame.





Bui. 91 , Bureau of Plant Industry, U. S. Dept. of Agriculture. Plate III

Fig. 1.—Transplanting Tobacco Seedlings with Machine.

Fig. 2.—Sterilizing Soil for Tobacco Seed Beds.





Bui. 91, Bureau of Plant Industry, U. S. Dept. of Agriculture. Plate IV.

Fig. 1.—Tobacco Seed Separator.

Fig. 2.—Seedlings from Heavy (32-3), Medium (32-2), and Light ^32-1)

Tobacco Seed.





Bui. 91 , Bureau of Plant Industry, U. S. Dept. of Agriculture. Plate V.

Fig. 1.—Method of "Spearing" Tobacco Plants During Harvest.

Fig. 2.—Wagon Rack for Transporting Plants to Curing Shed.





Bui. 91, Bureau of Plant Industry, U. S. Dept. of Agriculture. Plate VI.

Fig. 1.—Capped Plants Saved for Seed.

Fig. 2.—Curing Shed in the Connecticut Valley.





Bui. 91, Bureau of Plant Industry, U. S. Dept. of Agriculture. Plate VII.
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Bui. 91 , Bureau of Plant Industry, U. S. Dept. of Agriculture. Plate VIII.

Fig. 1.—Arrangement and Structure of Tobacco Flowers.

FiQ. 2.—Two Strains of Connecticut Broadleaf Tobacco; the Row on the Left

FROM AN Early Parent, and the Row on the Right from a Late Parent.





Bui. 91, Bureau of Plant Industry, U. S. Dept of Agriculture. Plate IX.
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Bui. 92, Bureau of Plant Industry, U. S. Dept. of Agriculture. Plate

Harvesting Deglet Noor Dates at Tozer.

(Kroiii a plmtourajili !>> F. Sdk-r, Tunis.)
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B. P. I.-202.

DATE VARIETIES AND DATE CULTURE IN

TUNIS.

INTRODUCTION.

During the autumn and winter of 1904-5, while traveling as agri-

cultural explorer for the Office of Seed and Plant Introduction and

Distribution, the writer, at the suggestion of Mr. W. T. Swingle,

made two trips to the oases of southern Tunis in order to study the

varieties of the date palm grown there and to secure offshoots of the

more promising sorts for introduction into the United States. The
first visit was made in October and November, the period when the

fruits of most of the varieties are ripening and when the harvest is

in full progress. On that occasion six weeks were spent in the more

important oases, and a careful study of the chief varieties was mude.

This was considered an essential preliminary to selecting varieties

for importation, as very little has been done by Europeans in study-

ing the characters of the almost innumerable varieties of the date

palm and in ascertaining the relative merits of the different kinds.

Nowhere, perhaps, does a greater number of promising varieties

occur within a restricted area than in these Tunis oases, and the

opportunity for comparison of widely differing types was an excep-

tionally good one. In the course of the investigations a collection

of 97 samples, representing 93 distinct varieties, was obtained. De-

scriptions of 105 varieties were drawn up on the spot from freshly

gathered fruits, and in many cases the characters of the palms

themselves were noted. The fruits of 85 varieties were photo-

graphed in natural size, and photographs of the trees of 34 varieties

were made.

Much information was obtained regarding the fruits of the dif-

ferent varieties, their size, appearance, sweetness, flavor, time of

ripening, productiveness, and keeping qualities. The season chosen

for the visit allowed the interesting process of harvesting the dates

to be observed. Attention was also paid to the subjects of irriga-

tion, cultural methods, and of saline or " alkali " soils in relation to

the date palm.
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10 DATE VARIETIES AND DATE CULTURE IN TUNIS.

As a result of the first visit to the oases, it was possible for the

writer to decide upon the varieties that seemed most desirable for

introduction into the southwestern United States. To procure these

varieties a second trip to the region was made for the Office of Seed

and Plant Introduction and Distribution in February, 1905, and three

weeks Avere spent in collecting and packing the oifshoots. In all

about TOO offshoots, representing 5G varieties, were obtained, and it

required a caravan of 90 camels to transport them to the railway.

The importation of so large a number of varieties was thought

desirable, because it was recognized that date culture in the United

States is still in the experimental stage, and it is impossible to fore-

see as yet what varieties will prove most satisfactory. It is quite

possible that some of those which thrive best and are most esteemed

in their native countries will not succeed with us. On the other hand,

varieties that are less esteemed at home may develop valuable quali-

ties when transplanted to this continent. Furthermore, in view of

the great diversity of climate and soil existing in the parts of the

United States where date culture is possible, it seems altogether

probable that different kinds will be found adapted to different sec-

tions. In that case the existence at some few central points in the

Southwest of large collections of varieties will prove to be of cardinal

importance in the development of this promising industry.

For these reasons, an effort was made to secure a few suckers of

every well-marked variety of any value, while, of course, especial

endeavor was directed to securing a larger number of each of the

finest and most highly esteemed sorts. In a few cases the latter aim

was not realized, owing to the rarity of the palms and the reluctance

of the natives to part with the suckers. Of the superb Menakher

date, for example, one of the principal objects of the expedition,

only nine offshoots could be obtained, and most of these were smaller

than could l)e wished. Yet at least a few offshoots were imported

of all but one variety of primary value, and only two or three of the

varieties that were regarded as of secondary vahie are wanting in

the collection. It might be added that at the time of writing (Oc-

tober 1, 1905) from 75 to 95 per cent of the palms im}>orted from

Tunis six months previously are showing signs of growth in the

(liffereiit plantations in Arizona and California.

The chief object of the j)resent rejiort is to furnish descriptions

of the Tunisian varieties imported into the United States, so that

they can be identified hereafter. It is recognized that owing to the

large number of varieties that have Ix^en introduced during the past

five years nuich confusion in I'cgard to the identity of the different

sorts is likely to arise unless some attempt is' made to place their

characters upon record. To this end a descrii)tive key 4ias been
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worked out, which it is believed will be found useful in identifying

the Tunisian varieties. As nothing of the kind has heretofore bc^en

attempted so far as the date palm is concerned, it is hoped that, be-

sides fulfilling its immediate object, this key will afford suggestions

as to the characters that are most serviceable in distinguishing the

varieties and will serve as a basis for future studies.

To supplement the descriptions contained in the key, each of the

varieties imported is discussed under the headings " Varieties of

primary importance," " Varieties of secondary importance," " Va-

rieties of minor importance," and " Varieties imported but not in-

cluded in the key," with respect to the quality of the fruit, time of

ripening, productiveness, trunk and foliage characters, resistance to

alkali, etc.

As an introduction to the study of the varieties, the important

geographical and climatic features of the region are treated, together

with the character of the water supply and the cultural methods

in use.

CHARACTERISTICS OF THE REGION.

GEOGRAPHY.

The principal oases of southern Tunis, in which the date palm
is the chief culture, form four distinct groups, the Jerid, the Nef-

zaoua, Gabes, and Gafsa, each group being separated from the others

by wide expanses of desert. (See fig. 1.) Each group differs in

many important features from the others, having its special peculiar-

ities of climate, soil, and water supply, as well as its characteristic

varieties of dates.

The Jerid is for us by far the most important group of oases, for

there are found in perfection some of the finest varieties of the date

palm in the world. It is the only part of Tunis in which the choice

Deglet Noor dates are produced in large quantity for European mar-

kets, exporting annually from one and one-half to two and one-half

million pounds of them. This report, therefore, deals chiefly with

the Jerid oases. A brief account of each of the other groups is given

in the present chapter, but the discussions of climate, water supply,

soils, and culture of the date palm apply almost solely to the Jerid.

When reference is made to some other region, it is especially des-

ignated.

THE JERID.

The name "Jerid" (French spelling, Djerid) is an abbreviation

of " Beled-el-Jerid "—the " cities of date palms." The group con-

sists of four oases—Nefta, Tozer, El Oudiane, and El Hamma—sep-
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12 DATE VARIETIES AND DATE CULTURE IN TUNIS.

arated one from another by several miles of barren, sandy, or stony

desert. They lie at the northern edge of the Sahara Desert, nestling

at the foot of a line of cliffs that forms the north bank of the Shott

Jerid. The Shott, which is about G8 miles long from west to east, is

in winter a large, shallow salt lake, and in summer a mud flat, covered

toward its center with a shining white crust of salt, much resembling,

therefore, the Salton Sink in southeastern California. Its mean ele-

vation is about 70 feet above sea level. Toward the northwest it

opens into the Shott Gharsa, continued still farther westward as the

Fui. 1.—Map showing tho location of tho Tunis oases with rosiKjct to other localities iu Algeria

and Tunis.

Shott Melrhirh, which borders the Oued I\irh oases of Algeria.''

Beyond the easternmost of the Jerid oases the Shott Jerid contracts

into a strait, which connects it with the much narrower Shott-el-

Fejej. The latter extends eastward to within a few miles of the sea,

near (labes.

Near its western end the Shott Jerid is bordered on the north by a

barren, rocky line of blutl's of the i)li()cene fonnation, which farther

oSeo Bill. 8(1. miresni of riant liulustry, U. S. Dept of Agriculture, 1905,

p. 18.
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east rises into the Jebel Sherb range of moiintains. This escarpment,

known as the Draa-el-Jerid, runs nearly east and west. AV(*st of

Nefta it ends in a promontory extending between the Shott Jerid and
the Shott Gharsa. It is virtually the southern edge of an arid, g(*n-

erally stony plain, almost devoid of vegetation, which extends north-

ward to Gafsa and beyond, rising gradually into the elevated plateau

of central Tunis. This plain is intersected by desolate ranges of

hills and by deep ravines that contain water only at long, irregular

intervals.

At the southern base of the Draa-el-Jerid bluffs, and sloping toward
the Shott Jerid, lie the three oases of Nefta, Tozer, and El Oudiane,

the first being the westernmost. Tozer is 15 miles east of Nefta and
El Oudiane about 6 miles east of Tozer. These three oases are well

sheltered from the north wind by the terrace behind them, but lie

open to the south. On the other hand, El Hamma, 5| miles north

of Tozer, lies on the northwestern side of the Draa-el-Jerid, havincr

the Shott Gharsa to the west, and while protected on the south and
east sides it is much exposed toward the north and west.

In general aspect all four oases are much alike. They consist of

almost unbroken forests of date palms, divided up into many gar-

dens that are separated by mud walls and intersected by innumerable

irrigation and drainage ditches. The total number of date palms in

the region is variously estimated at from 600,000 to 1,000,000. It

has been estimated " that the average annual production of dates in

the Jerid is about 34,700,000 pounds, of which somewhat more than

5 per cent are of the Deglet Noor variety. (See p. 63.) Of the

total product of other varieties, about one-third is consumed on the

spot, the rest being exported to various parts of northern Africa.

In the shade of the palms (Pis. I; V, fig. 2, and VI) are grown
many other kinds of fruit trees—oranges, olives, figs, apricots,

peaches, pomegranates, and jujubes—interlaced with large grape-

vines that often hang in festoons from the palm trunks. Beneath

the trees are small plots of garden vegetables, barley, and alfalfa.

Neither date palms nor other trees are planted with any regularity,

and the growth is often so dense that the garden resembles a tropical

jungle.

Very beautiful are these gardens in the spring, when the apricot

and peach trees are in blossom here and there among the palms and

the figs and vines are putting forth their leaves. In autunm, when
the dates are ripening, the color effects, especially when the tops of

the palms are lit up by the last rays of the setting sun, are some-

a By Dollin du Fresnel, Le Djerid Tunisien. Bui. de la Soc. de Geogr. Comm.
22: 38 (1900).
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14 DATE VARIETIES AND DATE CULTURE IN TUNIS.

thing that once seen can never be forgotten. The great clusters of

fruit, displaying every tint from bright yellow, through orange,

vermilion, and maroon, to plum purple and chestnut brown, with

their brilliant 3^ellow or rich orange ivory-like stalks, contrast su-

perbly with the dull bluish or gray green of the feathery crowns of

foliage. It is small wonder that a whole folklore of poetic legends

and proverbs has grown up around the date palm in the regions

where it flourishes.*^

The oases, especially Nefta, were formerly much exposed to the

encroachment of the wind-blown sand of the desert, but since the

French occupation the forestry service has taken effective measures

to protect them from this danger. Around each oasis, at a distance

from the edge of the gardens generally of 1,000 feet, although vary-

ing according to circumstances, a mud wall, surmounted by a fence

of palm leaves, has been erected. The sand drifts against this, form-

ing an artificial dune sloping outward. As fast as this dune increases

in height, the palisade is built higher. The slopes of the dune

itself are planted with tamarisks, retam, and other desert shrubs

suitable for binding the sand. The zone between the palisade and the

gardens is strictly forbidden to the domestic animals that were

formerly jjastured there, as they kept the soil in a loose condition

and prevented the growth of the natural Aegetation that helps to hold

it in place. At the most exposed points a series of outer palisades,

erected at regular intervals, arrests a good part of the sand before it

can reach the barrier which is nearest the gardens.

oA number of these legends and beliefs are related by Charlet (Les Palmiers

du Mzab, Bui. Soc. Googr. d'Alger, 1905. Mohannned enjoined the care

of the date palm as an almost religious duty, saying, " The palm is your

aunt—the sister of your father Adam." He also spoke of the date as " the

only fruit which has in heaven the same flavor as upon earth," and described

in these glowing terms the i)alms that grow in i)aradise : "Trunks of gold,

spathes of gold, branches of gold, leaves of gold, stalks of gold, petals of gold,

fruits as large as buckets, softer than butter, sweeter than honey," Another

Arab i)oet imagined thus the dates of iKiradise: "They will be whiter than

milk, more transi)arent than honey, softer than Imtter; ther will have no

stones." The origin of the date palm is often the theme of Mohammedan
writers. " When (Jod bad shaped Adam's body with his hands, a little of the

earth which lie had used to faj^hion in his image our lirst fattier stuck to his

fingers. He rolled it between his hand«, making from it the trunk of the

palm." The Arabs profess to see many points of resemblance between the date

palm and man, its friend and ally. "Like man. it holds uj) its head: like man,

it 1ms a companion of a dilTerent sex. Its heart (terminal bud), innnaculately

white, is as tender and delicate as the brain of a man. the least hurt causing

its death. Like man, it fears <<>](1. If one of its l»ranches be cut off. it does

not grow (mt again, and thus is lik(> a man's limb. If one cut*^ off its head, it

dies. The fiber (le(»f) that surrounds its be;\d resembles human hair." The

little circle, about L5 millimeters in dianu«ter, that is f«)und on the back of the

stone is believed to be the impress of the senl of JSolomon.
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The Jei'id region was evidently occupied by the Komans, and frag-

ments of structures belonging to their epoch are fre(iuently met with.

Both Nefta (Nepte) and Tozer (Thusuros) are situated on or .lear

the site of ancient Roman tow^ns. Although frequently harried and
pillaged by the nomadic Arabs and by other wild tribes of the desert,

the oases of the Jerid have been, so far as we know, in a continuous

state of cultivation throughout the Christian era. An Arab author

of the eleventh century celebrated in glowing terms their fertility

of soil and the beauty of their dense forests of date palms. " No other

place in Africa," he wrote, " produces so many dates."

Until the completion of the railway from Sfax, on the east coast

of Tunis, to the rich phosphate mines a feAv miles to the west of

Gafsa (see map, fig. 1), the main artery of connnunication of the

Jerid with the coast was the road, or rather trail, across the Shott

Jerid, through the oases of the Nefzaoua, and then along the southern

bank of the Shott-el-Fejej to Gabes, the total distance from Tozer

to Gabes being about 120 miles. All the dates at that time exported

from the Jerid to Europe had to be carried over this road by caravan.

Now, however, Tozer is only about 35 miles from the end of the rail-

way, and communication with the outside world is comparatively

easy.

The total population of the Jerid oases is about 30,000, Tozer and

Nefta each counting about 9,000 inhabitants. Practically this entire

])opulation is supj^orted by date culture, as the other agricultural

products of the oases are of so little importance as to be almost

negligible and only a very small fraction of the population sup-

ports itself by manufacturing various fabrics.

Nefta, the most western oasis of the Jerid, is said to occupy over

6,000 acres. The number of date palms it contains is variously esti-

mated at from 180,000 to 385,000, of wdiich only 11,000 are said to be

of the Deglet Noor variety. '^ The oasis consists of two distinct parts

;

on the north a deep basin, called by the French the " Corbeille
"

(basket), in which arise the springs that w^ater the gardens, and on

the south the fan-shaped larger portion, extending to the Ioav salt

flats that fringe the Shott Jerid. The town of Nefta (PI. VI, fig. 3),

the holy city of southern Tunis, lies between the two segments of the

oasis and is itself se^Darated into two parts by a deep ravine (shown in

the foreground of PL VI, fig. 3). Through this ravine runs the

stream that carries the waters of the springs from the " basket
"

to the loAver part of the oasis. The palms that occupy the " basket
"

are of unusual beauty. It is said that a few years ago an English

a But by the same authority the total number of all kiuds is given as only

180,000.

92



16 DATE VARIETIES AND DATE CULTURE IN TUNIS.

company made an unsuccessful attempt to purchase this part of the

oasis.^

Better sheltered as it is than Tozer, especially on the north, and

said to possess a more fertile soil, Xefta is well situated for date

growing, and its palms yield fruit of high quality. Its gardens are

celebrated for their beauty, containing many orange, apricot, fig, and

other fruit trees, in addition to the date palms, which are largely of

choice varieties. More vegetables, gi'ain, and alfalfa (PL VII,

fig. 2) are grown here than in the other oases of the Jerid. On the

side toward the Shott new palm gardens are being established (PI.

VII, fig. 2) and are planted as far as possible to the Deglet Noor

variety.

Tozer oasis lies about 15 miles east of Xefta. The oasis proper

extends eastward and southward from the town of Tozer, which,

like all the towns of the Jerid, occupies high, open ground outside

the gardens. It is the political capital of the Jerid region. The
elevation of the town above sea level is about 153 feet, but the oasis

is several feet lower. The area of this oasis is variously given as

2,650, 5,400, and 7,400 acres, but it is probably larger than that of

Nefta. Dift'erent authorities state the number of palms contained

in this oasis at from 250,000 to 417,000, of which only about 14.000

are of the Deglet Noor variety. The gardens of Tozer differ from

those of Nefta in the smaller development of subsidiary cultures.

The chief fruit trees, other than date palms, are figs and pome-

granates.

The oasis of El Oudiane begins about 5 miles east of the town of

Tozer and extends for about 5 miles along the northern border of

Shott Jerid, in a band that is from one-half mile to 2 miles wide.

It lies so near the iShott that in winter the salt water sometimes

rises nearly to the gardens. It is generally described as a group of

five oases, but these are j)ractically continuous, although each has its

own village. The westernmost, known as El Degache, contains the

finest gardens. The terrace, at the base of which the oases lie, is

here mucli liigher and closer to the gardens than at Tozer and Nefta.

and El Oudiane is the best ])rotected from the north wind of all the

Jerid oases. Hence its dates, especially those of the Deglet Noor

variety, are admitted on all sides to In- the finest produced in the

region.

There are estimated to be from 120.000 to 212,000 date palms in

the Kl Oudiane oases. As 8,000 of these are said to \)v Deglet Noors,

the |)ercentage of that variety is considerably higher than in the

other oases. Besides the magnificent date palms, there are about

« Tho " ])iiskot " of Xofia iMMninds ouo of the sunkon jjrnrdcMis of tlio OucmI

Souf (Bui. 80, Bureau of riant Industry K l»ut is much larger than any of them
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25,000 olive trees in the El Oudiane group, most of these being at

Degache, where much oil is made for local use. There is also an

abundance of other fruit trees, oranges, figs, pomegranates, apri-

cots, grapevines, and even a few bananas. In fact, the gardens of

El Oudiane are among the best kept and the most attractive in the

Sahara. The population is more active and laborious than that of

the other oases of the Jerid.

El Hannna, sitiuited about 5J miles north of Tozer, lies on the

northwest point of the Draa-el-Jerid terrace, on the south declivity

of which the other oases are placed. The oasis slopes westward to

the Shott Gharsa, instead of toward Shott Jerid. It is practically

unsheltered from the north wind, Avhich is probably the chief reason

Avhy its dates are the poorest of the region. It contains only 00,000

or 70,000 palms, of which but 800 are Deglet Noors. With a few ex-

ceptions, the gardens of this oasis are neglected and have grown up in

weeds and grass. Many of the palms receive no attention whatever,

and many seedlings of inferior quality have been allowed to spring

up. The population is sparse and seems to be thoroughly disheart-

ened. Dates are said to mature less perfectly here than in the other

oases.

THE NEFZAOUA.

The region known as the Nefzaoua occupies a narrow peninsula

that is bounded on the south by thf' eastern end of the Shott Jerid

and on the north by the Shott-el-Fejej. The latter, Avhich is merely

a prolongation of the former, extends eastward to within l-t miles

of the coast, near Gabes. From Fetnassa, the northwesternmost

oasis of the Nefzaoua group, to Kriz (El Oudiane), the nearest point

in the Jerid, the distance is about 30 miles, the road leading diag-

onally across the salt-crusted mud flats of the Shott Jerid. From
Kebili, the capital of the Nefzaoua (see map, fig. 1), to Gabes, on the

coast, the distance is about 64 miles as the crow flies, the direction

being a little north of east. By the road usually traveled, which

follows the south shore of the Shott-el-Fejej, the distance is some-

what greater. Before the railway from Sfax to the phosphate mines

west of Gafsa was built this road formed the principal outlet to

the coast for the Jerid as w^ell as the Nefzaoua oases. Along this

route there are a few small oases, but no important ones are en-

countered until one nears Gabes.

The Nefzaoua comprises a large number of oases—more than 1.000,

according to the estimates of reliable authorities. ^lost of these,

however, are mere small groves of palms, only forty of them attain-

ing any considerable size. They are situated both on the north and

the south slope of the stony ridge that forms the backbone of the
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18 DATE VAKIETIES AND DATE CULTURE IN TUNIS.

peninsula. This ridge is the western extension of the desert moun-
tain range known as the Jebel Tebaga, which forms the southern

border of the Shott-el-Fejej. The oases that are on the south side

of this ridge are naturally more sheltered from the north wind and

better situated for the ripening of dates than those on the north

side.

The population of the Nefzaoua is stated to be 25,000, distributed

in 45 villages. The total number of date palms in the region is

estimated by one authority to be 280,000, by another over 1,000,000.

The first estimate is probably more nearly correct. It is a pecu-

liarity of the Nefzaoua, which places it in strong contrast with the

Jerid, that the oases are mostly situated upon the higher lands.

The reason is that nearly all the springs are found craterwise at the

summits of small volcano-like hillocks, and the gardens of date

palms have grown up around them. The water supply is abundant,

and owing to the situation of the springs with relation to the gar-

dens irrigation is generally easy. In the oasis of Menchia, however,

the gardens are generally some distance away from the springs, and

water is conducted to them by means of tunnels that have bec'u bored

into the sides of the hills in which the springs rise. Some of these

tunnels are said to have been constructed in the times of ancient

Rome, this region also having been occupied by the Romans. In the

Nefzaoua, as in the Jerid, the water sheet is located in cretaceous

strata.

Menchia is the most important of the oases on the north side of the

ridge. Its soil is sandy and contains much gypsum, but not an

excessive amount of the more readily soluble salts. On the south

slope the oasis which pertains to the two villages of Tlemine and

Mansourah is the largest, and its gardens are the best kept of the

region. It is said to contain 20,000 palms, while the next largest

oasis, Kebili, contains 20,000. In these two oases the soils are gen-

erally excellent, although frequently a trifle salty.

The culture of the date palm is generally given less care in the

Nefzaoua than in the Jerid. Many of the gardens have Ikhmi allowed

to grow up in seedlings of poor (piality and are almost choked witli

weeds. The Deglet Noor variety has not heretofore been grown in

the Nefzaoua, althougli tlie conditions would a})i)ear to be perfectly

suitable for it. Recently the forestry service has taken some steps

toward establishing its cultuiH' in some of the oases. The growing

of other fruit trees and of crops of vegetables, cereals, and forage

j)lants among the palms receives nnich less attention tlian in the Jerid.

A great deal of tionble has resulted from the incui'sion of wind-blown

sand, and here, as in tlie Jei'id, the forestry service has had to under-

take the j)rotection of the oases by constructing palisades and by

prohibiting the pasturing of aninuils on the outskirts of the gardens.
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South of Kebili there is a region of sand (hnios, and liei-(; tlic pahns,

according to M. Minangoin, inspector of agriculture, are growri in

sunken gardens, similar to those of the Oued Souf region,* but on a

smaller scale. In the oasis of Douz, about IG miles south of Kebili,

this form of date cidture reaches its highest development in Tunis.

There basins among the dunes are excavated to a depth of about lo

feet and often 100 to 130 feet square (the sand being carried out in

baskets) in order to j^lant a dozen or so palms and a few other fruit

trees. The palms grown with such an enormous expenditure of labor

almost always belong to inferior varieties. During several months

of each j^ear most of the population of this oasis migrates in search

of pasturage for its flocks. Upon the return of the inhabitants

they nnist innnediately set to work to clear out the sand that has

invaded their gardens, a task that requires nearly as much labor as

the original excavation.

GABES.

In extreme southern Tunis the Sahara Desert practically reaches

the seashore, forming the region known as the "Aarad.'' One of the

largest and most flourishing groups of oases in the country is that

which has for its center the seaport town of Gabes. These oases are

well supplied with water, those nearest Gabes chiefly by means of a

series of little dams in the Oued Gabes (Gabes River) and its branches,

the more distant ones from springs and wells. The large oasis of

El Hamma—of the same name as one in the Jerid region—is famous

for its hot springs. This oasis has an area of about 4,000 acres, and

the combined area of those nearer Gabes is said to be about the same.

About 400,000 date palms are estimated to exist in the oases of

Gabes and El Hamma together. At Gabes the humidity, due to

the proximity of the sea, prevents the successful growing of the finer

varieties, notably the Deglet Noor. While the date palm itself

thrives admirably in the Gabes region, and a great number of varie-

ties exist there, the fruit produced is far inferior in flavor and sweet-

ness to that of the Jerid and the Nefzaoua. Moreover, it is said not

to keep well and easily to become moldy. The same criticism applies

to the dates grown on the neighboring island of Jerba, where also

there are about 400,000 palms.^ But at El Hamma, although only

15^ miles inland, the quality of the dates is appreciably better.

a See Bui. 8G, Bureau of Plant Industry, U. S. Department of Agriculture, ItM).").

& It is interesting to know that some kinds of dates can be ripened on the

seacoast, even considerably farther north than Gabes. M. Minangoin, inspector

of agriculture at Tunis, in a letter to the writer, describes a small oasis of 4,(X)0

to 5,000 palms, situated on a sand spit near Susa (Sousse). about 120 miles

north of Gabes. Two kinds of dates are grown, of (me of which the fruits nuist

be eaten the day they are gathered, while the other kind can be kept for only
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In resjject to other cultures, however, Gabes is easily first among

the Tunis oases. Garden vegetables grow to perfection beneath

the palms and mature so early that were there better facilities for

transportation there would be a large profit in shipping them to

European markets. Alfalfa grows beautifully and gives a rapid

succession of cuttings throughout most of the year. Large yields

of barley are obtained. Fruit trees of various kinds, but especially

figs and pomegranates, are abundant and produce fruit that is highly

esteemed throughout Tunis. Gabes is celebrated for the production

of a small, deliciously flavored banana that is exported in some

quantity to Europe. The grapevine grows to enormous size, and

individual vines that produce 330 pounds of fruit are said to be not

uncommon. NotAvithstanding the scanty ramfall, plantations of oil

olives in land that is not irrigated, similar to those of Sfax, are being

established on the outskirts of some of the oases.

GAFSA.

The town of Gafsa is situated about 50 miles northeast of Tozer,

the capital of the Jerid, and is connected with Sfax, on the east coast

of Tunis, by a railway about 125 miles long. The elevation of Gafsa

above sea level is about 1,150 feet. Tributary to the oasis of Gafsa

itself are one or two other oases of small importance. Gafsa oasis

contains from 50,000 to 65,000 date palms. These belong mostly to

inferior varieties, and the dates produced are of mediocre quality.

Because of its much greater elevation this locality is entirely unsuited

to choice varieties, such as the Deglet Noor. The water supply is

more than ample for the present extent of the oasis. The date is

liere hardly a more important crop than the olive, of which there are

many thousands of trees. Oil varieties predominate. At the l)egin-

uing of the Christian era Gafsa (then known as Capsa) was inchuled

in the great olive zone that extended from the east coast of Tunis

across into Algeria, and of which only scattered fragments remain.

four or five days. These must be picked from the bunches as fast as they

ripen, which uoccssitatos climl)inj; ojich pahii every day until all of its product

is harvested. These dates are sold in tlie markets of Susa at a rather hij;h

price, as they ripen at a time when other fresh fruit is not obtainable. They

are eaten only by tiie natives, Europeans holdini; them in small esteem. The

hif^h value set upon them by the natives is shown by the fact that the off-

shoots are sold at a price of .$2 apiece. While the two varieties grown at this

locality are doubtless of little intrinsic value, it is remarkable that dates of any

sort will mature iuid«M- the.^e climatic conditions: for at Sfax, where the sum-

mers are slightly hotter than at Susa. the normal sum total of mean dally

temptratures from May 1 to October lU is only l,i)('»S° F.. and the normal sum

of mean daily maxima during the sanu* i)eriod is only 3,375° F.
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At the present time the culture of the olive as carried on at Gafsa

leaves much to be desired, and the gardens are generally not n-eil

cared for. The pomegranates of Gafsa are considered the best grown
in Tunis.

CLIMATE.

The climate of southern Tunis is essentially that of a desert, al-

though modified by the nearness of the sea. This modification is, of

course, most marked at Gabes, on the coast, which has a more hiunid

atmosphere and lower summer temperatures than the other oasis

groups, and is consequently not well adapted to the culture of the

finest varieties of dates. At Gafsa the air is drier than at Gabes,

but the high altitude (1,000 feet) lowers the temperatures and shortens

the summer to a degree that renders this oasis unsuitable for the late-

ripening varieties. Only in the Jerid and the Nefzaoua oases do we
find the climatic conditions that are necessary for the perfect ripening

of the finest sorts of dates.

TEMPERATURE.

In the following tables data are given for five localities in Tunis

where the date palm is the principal culture, viz, Tozer and Nefta

(Jerid), Kebili (Nefzaoua), Gabes, and Gafsa. The normals for the

different localities and for different months have been compiled from

records of observations covering periods of unequal length, being

from nine to thirteen years at Tozer. The monthly normals for Gabes

and Gafsa have been corrected so as to agree with the normals of

fifteen years for each season (winter, spring, summer, and autumn)."

All temperatures are given in degrees Fahrenheit.

a As given by G. Ginestous (Etude siir le Climat cle la Tunisie, Bui. Dir. Agr.

et Com., Tunis, 1902, pp. 64, 210, 334, 413; 1903, p. 103). The discrepancy be-

tween tbe seasonal normals given by tbis autbor and tbe monthly normals

compiled from various sources is usually only a fraction of 1 degree Fabren-

heit for eacb month, although sometimes amounting to 3 or 4 degrees. The

monthly normals have been compiled from the records published in tbe Annales

du Bureau Central Meteorologique de France and in the quarterly Bulletin

de la Direction de I'Agriculture et du Commerce de Tunis. Those for Nefta

and Kebili, localities for which seasonal normals are not given by Ginestous,

are based upon short periods of observation, in no case exceeding six years,

and in some cases of only three years, although generally four or live years.
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Table 1.

—

Normal mean temperatures of localities in the desert regions of

Tunis, Algeria, and the United States.



TEMPERATURE. 2o

As is shown b}^ the foregoing table, the normal yearly maxima are

highest in the Jerid oases (Tozer and Nefta) and are lowest at (iabes,

on the coast. In winter the maxima are higher at Nefta," but hnver

at Tozer than at (Jabes. At Tozer the minima are higher for nearly

every month than at any other locality in Tunis, while at Xefta

those for June, July, and August are higher than at any other

locality excepting Tozer. Comparing Gafsa, which has an elevation

above sea level of 1,000 feet, with Gabes, on the coast, we find the

maxima higher at the former point in all seasons except winter.

The minima are lower at Gafsa than at Gabes in every month of the

year.

A climatic factor upon which the success of date culture largely

depends is the sum total of heat received during the ripening period,

which can be taken as comprising the six months from May 1 to

October 31. As it is still a question w^hether the sum total of the

daily means or those of the daily maxima give the best expression

of this factor, both sums have been computed for the Tunis locali-

ties, and are given in the following table. Following the sugges-

tion made by Mr. W. T. Swingle,^ the sums of the daily means are

based upon the excess of the normal monthly means over 64.4° F.,

while in computing the sums of the daily maxima above 64.4° deduc-

tion has been made for normal monthly minima that fall below that

temperature.

a As pointed out on p. 21, however, the results for Nefta and for Kebili are

based upon too short periods of observations.

6 Bui. 53, Bureau of Plant Industry, pp. 65-68.
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Table 3.

—

Sums of daily mean and daily maximum temperatures above 6.'f.Jf° F.

from May 1 to October 31, at localities in the desert regions of Tunis, Algeria,

and the United States.<^

Locality.
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sums are so very much higher than at Tozer that, even when we make
a considerable allowance for the prol)al)le overestimate, due to the

way the observations have been taken at Salton (see p. 24), we can

not doubt that the Salton Basin is hot enough for the perfect ripen-

ing of all the Tunis varieties of dates. At Gabes, on the coast of

Tunis, only second or third rate varieties are grown, and even these

often fail to mature well, as would be expected from the low sums of

temperature (much lower than at Tucson, Ariz.). At Gafsa, also,

where the sums of the daily mean and daily maximum temperatures

are, respectively, nearly 300 and nearly 500 degrees lower than at

Phoenix, none of the first-class varieties can be successfully grown.

A comparison of the weather of several successive years at Tozer

during the six months that are most decisive in the ripening of dates,

with statements of the character of the succeeding crops, is presented

in the following table

:

Table 4.

—

Climatic conditions and character of date crop at Tozer, 1901 to 1905.
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as if the sum of the daily means, which in 1904 was more than 150

degrees higher than the normal, were a more satisfactory basis for

comparing one season with another at the same locality than the

sum of the daily maxima, which was about 200 degrees lower than

the normal. Furthermore, in 1905, Avhen the ripening of the dates

was late and imperfect, the sum of the daily means was nearly nor-

mal, while that of the daily maxima was again nearly 200 degrees

lower than the normal. In 1908, when the crop was much smaller

than in 1904, the sum of the daih^ maxima was only 25 degrees lower

than the normal, while the sum of the daily means was nearly 250

degrees below the normal. Still more conclusive are the data for

1902, a year when the crop was unusually large. The sum of the

daily maxima of that season was only 100 degrees higher, while that

of the daily means was 350 degrees higher than the normal.

Table 5.

—

Mean maximum and minimum temperatures at Tozer during the

months of May to October, 190Jf and 1905.

Year.
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Table 0.

—

Mean relative humidity (it localities in the desert reffions of Tunis,

Ahjeria, and the United Htates.

Season.

a
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has about the same total precipitation as Tougoiirt, in Algeria, con-

siderably more than Ouargla, Algeria, and considerably less than

Biskra, Algeria, and Phoenix, Ariz., the last two localities having
nearly the same total. The Colorado River Valley and the Salton

Basin in the United States receive considerably less rain than an}^ of

these North African localities. Regarding the distribution b}' sea-

sons, we find that nearly one-half of the total precipitation falls in

spring in the Jerid oases, a larger proportion than at any of the other

localities given in the table. The autumnal precipitation is relatively

smaller at Tozer and at Nefta than at any of the other localities

excepting Volcano Springs, Cal. At Phoenix and Yuma, Ariz., the

rainfall in summer forms a much higher proportion of the total for

the year than at any of the other points included in the table.

IRRIGATION AND DRAINAGE.

As the water supply and irrigation conditions of the oases of the

Nefzaoua, Gabes, and Gafsa have been briefly discussed under the

heading " Geography," only the Jerid region w^ill be treated in this

place.

WATER SUPPLY.

The oases of the Jerid, unlike those of the Oued Rirh, in Algeria,"

are Avatered by means of springs instead of wells. This is explained

by the fact that the Jerid oases are situated at the very base of the

terrace that marks the northern frontier of the desert, while the Oued
Rirh group lies well into the Sahara. Attempts to obtain artesian

water in the Jerid region haA-e so far been unsuccessful.

The springs of the Jerid are all sitiuited at about the same eleva-

tion—135 to 150 feet above sea level. They originate in strata of

cretaceous formation at the base of the line of bhiii's. As the springs

are very numerous and in many cases very large, maintaining a prac-

tically constant flow throughout the year, it seems unlikely that the

scanty rainfall of the region itself can account for tlie abundance of

the water supply.^ The general temi:)erature of the water as it issues

from the ground is about 8G° F., and varies little from season to

season.

a See Bill. 53, Bureau of Plant Industry, U. S. Dept. of Agriculture, pp. 44-4(5.

wlioro the Irrigation of the date i)alni in the Altxerian Sahara is described; also,

Bui. SO, r»ureau of IMant Industry, pp. .'{r»-;W, where tliis suhjoct is discusstHl.

.
b Holland, Ilydrologie du Sahara Alg^Tien, pp. 182, 183, holds that the water

which feeds the springs of the .Terid nuist constitute an artesian sheet, derived

largely from the eastern spurs of the Aures Mountains and llowing dtn^p under

the elevated plain which abuts on the shotts of southern Tunis. On the other

baud, Doumet-Adansou (Sur le regime des eaux tpii alimeuteut les oasis du Sud
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The oasis of Nefta is supplied with water by a large num})er of

springs that arise in the " Corbeille," or "basket" (p. 15). Th(Mr

combined flow, amounting to about 292 gallons (1,100 liters) per sec-

ond, gives rise to the stream which waters the southern part of the

oasis. This quantity of water is estimated by Holland to be sufficient

for irrigating the entire oasis at the rate of about 2 acre- feet per acre

annually.

Taking as the number of date palms existing at Xefta the mean of

the two estimates given on page 15, we should have 282,500 trees. If

the total supply furnished by the springs were divided equally among
them, each would receive about 0.24 quart per minute," or about 80

gallons per day. As it has been calculated by Holland that to give

the best results each date palm should be allotted at the source of sup-

ply 0.53 quart (0.5 liter) per minute (hence about 190 gallons per

day)^ it is evident that the supply available is not sufficient for the

perfect irrigation of more than one-half of the date palms of the

oasis.

The 140 springs that supply the oasis of Tozer with irrigating

water give rise to a stream that delivers about 278 gallons (1,050

liters) per second; hence about 3,200,000 cubic feet daily. This

quantity is estimated to suffice for irrigating the oasis at the rate of

about 1.5 acre-feet per acre annually. Assuming that there are

385,500 palms (the mean of the two estimates given on page 10) in

this oasis, and making the calculation upon the same basis as for

Nefta, the share of water at the source of supply available for each

tree would be only 0.17 quart per minute, or 02.4 gallons per day,

which is less than one-third the amount (0.53 quart per minute) esti-

mated by Holland as the optimum.^ It should be noted, however, that

the distribution of water among the different parts of the oasis is very

de la Tunisie, Assoc. Frang. Avancem. Sciences, 1884, p. 72) regards the infil-

tration water drained through the sands of the adjacent region as sufficient to

supply these springs. He does not consider the water sheet to be of artesian

character.

a Holland, assuming that there were 201,100 palms at Nefta, calculated that

there should be available for each, at the source of supply, 0.33 liter (0.35 quart)

per minute. In his, as in the writer's calculation, no deduction is made for

the amount of water lost to the p^lms through seepage and evaporation from the

ditches, growing of other crops, and use by the inhabitants and their domestic

animals.

& See Bui. 53, Bureau of Plant Industry, p. 45.

c A much lower estimate has been made by M. Minangoin, inspector of agri-

culture at Tunis, of the amount of water theoretically available for each date

palm in the oasis of Tozer. He states that the combined flow of the 140 springs

is only 1,700,000 (instead of 8,200,000) cubic feet daily ; and assuming that there

are 300,000 trees in the oasis, he arrives at the figure of 42 gallons (IGO liters)

as representing the amount available at the source of supply for each palm daily.
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unequal, the palms in some gardens being amply and even super-

abundantly irrigated, while thousands of trees receive no irrigation

whatever, except by seepage."

There is some indication that the flow of the springs at Tozer is

diminishing in volume. It would appear also that there has been a

gradual lowering of their level, due to the 2:)rogressive cutting down

of the beds of the streams derived from them, and that in consequence

the irrigable area of the oasis is diminishing.^

In the oasis, or oasis group, of El Oudiane 60 springs furnish the

water with which the gardens are irrigated. They are generally

smaller than those of Xefta and Tozer, and their flow is said to be

perceptibly diminishing. Their waters are not united to form a large

stream which is subsequently divided and subdivided by dams, as in

the oases just described, but are for the most part conducted directly

to the gardens. These, owing to the small width of the oasis and

its situation at the very foot of the terrace, are nowhere far removed

from the sources of supply.

At El Hamma there are 15 springs of considerable size, one of them

having a temperature of 107.5° F. (42° C.). To this spring, which

is much frequented by the natives for the sake of the hot baths it

affords, the oasis owes its name, which means '" the bath.'' •

A sample of irrigating water was collected by the writer in the

main stream of Tozer, above the first dam which divides it. This

water, tested both at the moment of collection and two months later,

when the analysis was made, gave neither an alkaline nor an acid

reaction. Its electrical resistance at the time when the sample was

taken was 117.3 ohms at 00° F. The chemical analysis, made in the

laboratory of the Bureau of Soils, showed 200.2 parts of soluble

matter per 100,000 of water. The composition of the soluble con-

tents was as follows, in percentages of the total

:

Tahle 8.

—

Chemical composition of irrigation icatcr, Tozrr oasis.

Componenta (ions).

Calcium
;

8.50
MaeiK^sium i

4.54
Sodium I 9.13
Potas.sium

'

12.84
Sulphions ! 34.23
Chlorions I 24. 3:^

Cai'bonic acid I 6.38

100.00

Conventional combinations.

Calcium sulphate
!

28.87
Mufjucsium sulphate

'

17.:%
Potassium chlorid 23.47
Muf^iK'sium <'hlorid ^ 4.11
Sodium chlorid 1B.68
Sodium bicarbonate 9.61

100.00

o At Biskra, in Algoria, 0.12 quart per palm per minute is found to give satis-

factory rosults. the water Ikmuj; n»taiiuMl at the Imsos of the trees in liol<»s that

are du^' for the purpose. ( S(M' liul. .":». r.ure.ui of IMnut Industry, p. 47.)

^ Douniel-Adnuson (ibid.) noticed old date palms at Tozer lliat could no longer

be irrigated, being no less than Id feet al)ove the present lev(>l of the springs.
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It is evident from this analysis that the water afforded by the

springs of Tozer is pure enough to be used with perfect safety in

irrigating any crop grown" there. As the springs of the other oases

of the eTerid have a simihir origin to those of Tozer, it is probable

that the composition of their waters differs little from the foregoing.

IRRIGATION SYSTEM.

Irrigation at Tozer has been brought to a higher stage of develop-

ment than elsewhere in the Jerid, and a description of the system in

use at Tozer Avill serve for the other oases as well." It is said to have

been elaborated long ago by an Arab named Ben Chabet, and to have

been religiously maintained, unchanged as he planned it, to this day.

Fig. 2.—Irrigation canal and diversion dam, Tozer oasis.

The details of its management are transmitted from father to son in

a certain family. Having perfected the system at Tozer, Ben Chabet

offered to do the same service for the inhabitants of Nefta, who were

constantly in dispute over their water rights, but their jealousy of

Tozer prevented their accepting his offer. French students of the

Tozer system praise very highly the ingenuity and thoroughness with

which it has been worked out.

The main stream which collects the waters of all the springs of

Tozer is divided and subdivided by a series of dams made of palm

logs (fig. 2) until the water reaches the ultimate divisions or seguias

(ditches) w^hich supply each individual garden. The log which

a For a detailed account of this system, see F. Masselot, *' Les Dattiers des

Oasis du Djerid," Bui. Dir. Agr. et Com. Tunis, 1901, pp. 137-142.
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is laid across the canal to form the dam is divided into a series of

long, shallow notches, separated by narrow ridges. The number of

notches in each dam corresponds to the number of parts into which the

stream is to be divided at that point. Thus, if three-fifths of the water

is to be diverted into one of two branches and two-fifths into the

other, five notches are cut, the Avater passing over three of them

going to the first branch and the rest to the second. The notches

being all of the same length and depth, the division is quite accurate.

Divisions of the main stream down to the twenty-first part of the

total flow are not transferable, belonging for all time to the same

district of the oasis. Smaller fractions of the water, however, can

be alienated, and there is much bartering of water rights among the

different proprietors of gardens.

At all the principal diversion dams, guards are stationed day and

night to prevent any tampering with the water, there being three

guards at the first diversion and two at each of the other important

ones. These guards are paid with a bunch of Fteeni}^ dates from each

garden that receives water passing over the dam they tend, those at

the first diversion being entitled to a bunch from every garden in the

oasis. The " amin," ° or expert, who supervises th« entire system has

also the right to select a bunch of Fteemy dates from every garden,

his being the first choice after the " khammes," or tenant, of the

garden.

The principal canals are kept up by assessment upon all the owners

of gardens supplied by them. Smaller ditches (seguias) must be

kept in order by the tenants of the gardens served by them, and it is

also the duty of the khammes (tenant) to be on hand at the small

dam which diverts water into his ditch when it is the turn of his

garden to receive water, for there is a fixed hour for the irrigation

of each garden.

The method of measuring time in connection with (his irrigation

system is an interesting one. A metal cup-like receptacle, called a

" gadous," is filled with Avater and hung up in a convenient place by

the dam. The bottom of the receptacle is perforated, and the hole

is always of the exact size necessary to let all the water run out in just

five minutes. The water that runs over a notch in the dam during

the time required for the gadous to em])ty eleven timers (hence, in

fifty-five minutes) is suflicieut to irrigate thoroughly a garden of

2.4 acres (1 hectare), the length of the notch being fixed and it-s

depth corresponding to the velocity of the current.

«Tho " .Minins "
(
|»ronounc(Ml " mhummis ") siro solocto<l from nmonp: the older in-

hnl)it!Hits of llio coninniiiity for thoir knowlodiro of jiLrriculturMl inattors.

Their function is to act as .irhiters in disputes concern ini: water rij;hts. tlie rela-

tions hetween proiJrietors and tenants, the sale of ajjricultural lU'oducts, etc.
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The gardens are divided into small plots by means of banks of

earth, to facilitate irrigation, as in the basin method used in Mk?

United States. The water from the ditch (segiiia) is turned into

the nearest plot through a breach made in its bank, the ditch Ijeing

dammed at that point with a few spadefuls of earth. When the soil

is sufficiently saturated, the farther bank is cut, allowing the water

to pass on into the plot beyond; and so on, until the whole garden has

been irrigated. In this way not only the date palms, but the other

fruit trees and the small crops among them that occupy a portion

of every garden, are irrigated simultaneously.

DRAINAGE SYSTEM.

Owing to the situation of the oases on the edge of the Shott Jerid

and the great amount of water used in irrigation, its soils would be

completely water-logged were it not for the excellent provision that

has been made for drainage. Each garden is provided with open

drainage ditches, or " khandaks," these being generally about 166

feet apart and about 5 feet deep. They are constructed at the ex-

pense of the proprietor of the garden, the work of keeping them

open devolving upon his tenant. Several of these smaller drains

unite to form a large ditch, which is kept up by an association of iho

proprietors whose gardens are served by it, each contributing in

proportion to the size of his water right. Finally, at Tozer, all

the drainage ditches empty into a main one called the " Khandak-el-

Kebir." which runs along the southern side of the oasis and carries

its drainage water to the Shott Jerid. In former times, when Tozer

was frequently raided by the savage nomadic tribes of the desert,

this large drainage ditch also served the inhabitants as a moat for

the defense of the oasis. Not only is this excellent drainage system

useful for ridding the oasis of surplus water, but it renders inesti-

mable service in preventing the harmful accumulation of salts or

"alkali." (Seep. 3G.)

SOILS OF THE JERID REGION.

TEXTURE.

As the soils of the Jerid region only were investigated, the discus-

sion Avhich follow^s relates only to that group of oases. All samples

for analysis were collected at Tozer, but the composition of the soils

of the other three oases is probably similar, except that those of

Nefta apparently contain a higher percentage of sand. The date

palm is said to grow most rapidly and vigorously in the soils that are

richest in clay, although yielding a better quality of fruit in the

sandier soils.

30618—No. 92—06 3
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The following table gives the results of mechanical analyses of the

samplcvs taken, as furnished by the Bureau of Soils. Descriptions of

the localities where each sample was obtained will be found in Table

11, on page 37, under corresponding numbers.

Taule 0.

—

Mechanical analyses of soils of Tozer oasis.

Num-
ber of
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In well-cultivated gardens the upper few inches of the soil contain

a considerable amount of humus and are quite black in color, as

would be expected from the fact that not only date palms and other

fruit trees, but garden vegetables, forage crops, and cereals have
been grown in the oases, probably without intermission, for many
hundreds of years.

FERTILITY.
I

As to the composition of the soils of this oasis, so far as the impor-

tant elements of plant food are concerned, the following table of a

chemical analysis by acid digestion will furnish an indication

:

Table 10.

—

Fhint food co7i8tituents of soils of Tozer oasis.

Per cent.

Nitrogen (total) 0. 03

Lime (CaO) 18.08

Potash (K2O) 1.10

Phosphoric acid (P2O5) .14

The sample (No. 2 of Tables 9 and 11) was taken to a depth of

3G inches in a well-cultivated garden of young Deglet Noor palms,

amid a thin, newly planted stand of alfalfa, and contained only a

moderate amount of readily soluble " alkali " salts, as will be seen

by reference to column 4 of Table 11.

If it be permissible to generalize upon the scanty data given above,

it can be said that the soils of Tozer are decidedly low in nitrogen.

When we consider tliat these soils are continually and lavishly irri-

gated with Avater that contains very little organic matter, that

manure is scarce, and that leguminous crops occupy at no time more

than a small fraction of the total area of the oasis, the poverty of the

soil in nitrogen is not remarkable. If the analysis had been based

only upon the surface 6 inches, a much better showing in this respect

would doubtless have been made. Lime is present in much larger

quantity than is usually considered necessary in the average cul-

tivated soil. Potash, likewise, is present in far more than the usual

proportions. Finally, the phosphoric-acid content is such as would

generally be considered satisfactory.

According to the conventional standards the soils of Tozer would

therefore be in all respects first-class, so far as plant-food constitu-

ents are concerned, wxre it not for their low nitrogen content. It

would seem that to remedy this deficiency the growing of berseem

(Egyptian clover) should be undertaken, as this crop ought to thrive

in the Jerid region, with its mild winter climate and abundance of

irrigating water.
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ALKALI.

A\Tiere the gardens are well cared for and receive frequent irriga-

tions, the soils contain very little readily soluble salts, and no trace of

saline efilorescence is to be seen. But in neglected parts of the oasis,

and especially in the low-lying lands situated near the Shott Jerid, the

ground is often covered with a glistening white crust of salt, often to a

depth of half an inch or more. Throughout the oasis one sees pieces of

land that have been left for several years without irrigation, although

surrounded on all sides by well-cared-for gardens. While the soil of

the gardens oidy a few rods distant does not contain a large amount

of readily s()liil)le salts, the surface of the abandoned tract is usually

covered with a white eillorescence, and bears a scattered vegetation of

fleshy-stenmied '' pickle weeds " or other salt-loving plants and an

occasional small, stunted date palm. (PI. II, fig. 1.)

Obviously nil that is needed to rid the soil of such tracts of its

excess of salts and to render it in all respects suitable for cultivation

is the construction of drains, coupled with abundant irrigation. The
soils are light enough and their slope is sufficient to render it an easy

matter to wash out the salt in a short time. This the natives thor-

oughly appreciate. The writer saw^ several long-neglected gardens

at Tozer that were in j)rocess of rechunation. In commencijig opera-

tions the ground is worked over to a depth of 3 feet (PI. II, fig. 2),

jind in case a heavy crust of salt has accunndated this is frequently

.'-(•I'aped off and carted away. The latter ()})eration is unnecessary,

altliough doubtless helping to shorten the period of reclamation.

Nowhere in llie Jciid does there apjiear to be the least difficulty in

reclaiming salt land if thi> method of ilooding is followed. At
NeftM. especially i?i llic purl of (he oasis nearest the shott, new gar-

dens of date palms aic being established in land that is white with salt

(PI. VII. tig. li). The natives agree that this can be removed very

rapidly and completely if j)r()per methods are used.

In the following (Mblc nrc presented the results of chemical analy-

sers of soil sample^ taken in dillereni parts of the oasis of Tozer,

(he first six nnnibers being identical with those in the table of mechan-
ical analyses on page -Vi.
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Table 11.

—

Chemical comjjosifioit <>{ soils of Tozcr ansis.
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Upon examination of the data given in Table 11, a striking dis-

crepancy is seen to exist between the percentages of water-sokible

components to dry weight of soil, as stated in columns 4 and 5, re-

spectively. By reference to Table 12, hoAvever, the explanation is

found to be simple. In taking the electrical resistance of the sample,

the soil was mixed with just a sufficient quantity of distilled water

to bring it to the point of saturation, which in soils of this texture

was found to be about '^>0 i)er cent of the dry weight of the soil ; and

the reading is taken as soon as the soil and water are thoroughly

mixed. In making the chemical analyses, on the other hand, one

part of soil is digested in 20 parts of water, and the mixture is

allowed to stand twenty-four hours to 'bring it to an equilibrium

before it is fiUered." By the seccmd method the soil is in contact

with from GO to 100 times as much water as by the first method, and

for nearly 288 times as long. Consequently a great amount of cal-

cium sulphate goes into solution when the soil is prepared for chem-

ical analysis that remains in the solid state and is hence unaccounted

for in the samples as made up for a test of electrical resistance. By
reference to column 2 of Table 12 it is seen that (except in sample

9) calcium sulphate amounts to from GO to 85 per cent of the total

water-soluble matter, of which only an insignificant fraction can be

dissolved in the amount of water and with the limited time allowed

for taking the electrical resistance.

It should be said in this connection that experiments have shown

a saturated, j)ure solution of calcium sul})hate to be harmless and even

beneficijil to j)lauts, and that an excess of calcium suli)hate in the pres-

ence of maguesiinn and sodium salts has an extraordinary influence

in modifying the toxic action of the latter.'' The calculations of

water-soluble contents of the soil based upon the electrical resist-

MU(<'. allhough confessedly only rough aj)proximations, are of sonie

value as indicating the amount of the readily soluble and actually

harmful saline contents (d' (he soil. On the other hand, they do

not include the gypsum or calciuni sulphate that is present, and

thus <lo not tell the whole story. If the latter w(»re merely neutral,

it (onid simply be deducted from the total salts as ascertained by

chemical analysis: but as it plays an important part in counter

acling the ellect of tlie >odium and mngnesium salts, its presence can

not be ignored.

"For M «les<Tl|if ion of tlir iii»Mlio<ls used, soo rainoron in Rnl. IS. RnroMii of

Soils, r. S. I>ept. of .\^ri<ultun\ pp. «;r» nud e»7. For m disciission at .some leii^rtli

of thr si>:ni lira nee of (ho hlul» >:ypsuni nnUent of those soils, see W. T.

Swin^lo. Hul. rt:\. Huroau of I 'hint Indnstry. pp. ~'.\ and 74.

ftCoiuparo Kearney and C'anieron in K«'|xn't N<>. 71. V. S. I)ei)t. of AijrieuUnro.

|). 39.
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Turning to Table 12, let us compare the different samples as to their

chemical composition. We notice at once that sulphuric acid is the

acid and calcium the base which largely predominate in all of them,

excepting sample No. 9. The latter, consisting of the efflorescence

that is brought out on the surface of the soil by th(^ combined action

of capillarity and evaporation, is necessarily deficient in the slightly

soluble calcium salts." In the crust, as well as in the soils, however,

sulphuric acid is by far the most important constituent. We may
therefore regard the " alkali " of Tozer oasis as of the sulphate type.''

Free carbonates were not detected by the phenolphthalein test, either

in the field or in the laboratory, except in the crust (sample No. 9),

in which a very faint alkaline reaction was observed upon testing

the freshly collected sample. In all other cases the reaction was
neutral, not only at the time the samples were collected, but four

months afterwards when examined in the laboratory. " Black al-

kali," therefore, apparently does not exist in Tozer oasis. The high

percentages of calcium carbonate obtained by acid digestion of the

soils (see column G of Table 11) would suggest the possibility of its

formation under certain conditions were it not for the relatively

small amount of sodium and the great quantity of calcium and
sulphuric acid present.

The percentages of potassium and of carbonic acid differ compara-

tively little in the different samples, while those of sodium and of

hydrochloric acid show very considerable variation. The relatively

small part played by hydrochloric acid is surprising, when we con-

sider that in the adjacent Shott Jerid mines of table salt exist. The
smooth crust of salt that covers the bottom of the shott has the

appearance of containing a higher percentage of sodium chlorid than

do the efflorescences upon the soils of the oases, the latter being of the

fluffy, powdery aspect w^iich the presence of a large amount of sul-

phates generally produces.

It is interesting to note the difference in composition between the

efflorescence (sample No. 9) and the soil solutions (samples Nos. 1

to 6). In addition to the very small percentage of calcium in the

crust, as compared with the soil samples, w^e remark in the crust a

considerably higher percentage of magnesium, a very much higher

percentage of sodium and of hydrochloric acid, and a much lower

a In discussing " alkali " soils of Utah, Gardner and Jensen (Field Operations

of the Division of Soils for 1900, p. 231) remark: "Lime is always present in

the soil alkali in appreciable amounts, whereas in the crusts it is usually

absent."

& In the soils of the Oued Rirh oases, in Algeria, also, sulphates generally pre-

dominate over chlorids, although the converse is frequently true. (See Bui. 53,

Bureau of Plant Industry, p. 9G; and Bui. 80, Bureau of I'lant Industry, p. 40.)
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percentage of carbonic acid. In respect to potash and sulphuric acid

the difference is not noteworthy.

It remains to consider the composition of the drainage water. A
sample was taken from the '* Khandak-el-Kebir," the main drainage

ditch of the oasis of Tozer (see p. 33), at a point some distance beyond

the last garden toward the shott. This sample, like that of the irri-

gation water described on page 30, after having been kept for two

months in a rubber-stopj^ered bottle, remained perfectly sweet and

good. Tested with phenolphthalein as soon as it was collected, the

water showed a very faint pinkish opalescence, indicating a slight

trace of free carl)onates. An analysis of this sample in the labora-

tories of the Bureau of Soils showed the presence of 530.4 parts of

salts per 100,000 of water, which is a little more than two and one-half

times the amount found in the irrigating water (see p. 30). Water

of this concentration could be safely used in irrigating many crops,"

and considering the fact that the drains penetrate everywhere, and

that the sample was collected at a season (February 5) when compara-

tively little irrigation is going on, its relatively small salt content

indicates tliat the soils of the oasis generaJly are not highly saline.

Table 13.

—

ChcinicnJ coinitosiiUnt of drnhmnc irutrr. Tozrr off.S'/.s-.

Percentages of diflferent constituents.

Calcium
MuKuosium .

.

Sodium
Potassium
Kuli)liionH
Chlorions
Carbonic at;id

.

9.97
5.30
8.67
8.77

37.11
22.04
7.54

100.00

Conventional combinations.

Calcium sulphate
'

33.88
MaKiiesium suljihate 16. ,'54

Potassium chlorid I 16. 70
Magnesium chlorid 7.69
Sodium chlorid 14.80
Sodium bicarbonate 10. 39

I lOK.on

Comparing the percentage composition of the saline matters in

llic di-jiiuagc water with tliat of the irrigation water, we find a

reiiiarUnbly close agreement. .\s compared with the soil samj^les

(No.<. 1 t(» ('» in Table IlM. tlu' (baiiiage water contains relatively

much moi-e magnesium, M)diuin, and j)otassium and very much less

calcium. In i'e-pec( in acid constitnents there is relatively much less

sulphni'ic acid and nnich inoi*' ]i\(lrocliloric and carbonic acids. In

comparison with the salt crust, of which a sample was taken near the

s])ot where tln' wat<'r samj)le was collected (sample D in Table 1*2),

the drainag«» water contains relatively much more calcium, potassium,

and carbonic aci<l and consider.vbly nioi-e hydi-ochloric aci<l. On the

oth'i liaiid, it is nuH'h |MMir«'r in sodium and is considerablv poorer in

sul|)huiic acid than i> tlie crust.

« Soo T. H. Mcaiiti, CIrc. 10, Bureau of Soils; and llul. so. Hureau of Plant
Industry, p. .'W.
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When we consider the great predominance of calcium sulphate

and the absence of easily soluble carbonates ("black alkali ") in the

soils of Tozer oasis, it is apparent that the type of *' alkali " occur-

ring there is a relatively harmless one. In view of the relatively

small percentages of readily soluble salts, as indicated by the elec-

trical resistances of the soils of well-kept gardens, and taking into

account the thorough drainage system of the oasis, the " alkali "

problem can not be regarded as a very serious one in this region.

CULTURE OF THE DATE PALM.

As the gardens of the Jerid only were investigated in any detail,

the following notes relate principally to that region, although most

of the observations are doubtless equally applicable to the other oases

of southern Tunis. Cultural methods could not be given the thor-

ough investigation the subject warrants, the writer's time having been

mainly taken up in studying the characters of the different varieties

and in getting together the collection of offshoots for shipment to

the United States. Yet it is thought that some of the information

obtained will offer useful suggestions to future date growers in this

country. The following discussion is based partly upon notes obli-

gingly furnished by M. Minangoin, inspector of agriculture at

Tunis, and upon the published paper of M. Masselot,'' and partly

upon data obtained by observation and by questioning the inhabit-

ants. In regard to the latter source of information, it should be

said that while the cultural methods used by the Arabs appear to have

generally a common-sense foundation, the reasons which they give

for their practices are often extremely childish. As a rule, they fol-

low slavishly the precepts that have been handed down to them by

wiser ancestors, without concerning themselves about why they do

this or that. Yet, occasionally one meets an intelligent native who
can give a rational explanation of most of his proceedings.

SIZE AND VALUE OF THE GARDENS.

The size of the date gardens varies greatly. The largest in the

Jerid is said to be that of Dobech, at Nefta, in which there are 2,800

palms. The writer w\as told that the annual revenue from this garden

is from $4,500 to $5,000. At Tozer the largest garden, that known
as " Mahaleb," is said to yield the owner $8,400 a year. The garden

of Tishta, at Nefta, is remarkable for the large numl)er of varieties

it contains. It was formerly the property of a caid, whose hobby

it was to collect as many different sorts as possible. Practically all

a Les Dattiers des Oasis du Djerid. Bill. Dir. Agr. et Com., Tunis, 1901, pp.

114-161.
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of the gardens in the Jerid ])elong to natives. French capital has not

been engaged here, as in the Oued Ivirh oases of Algeria, in estab-

lishing phmtations of date palms.

According to official estimates there should be about 96 trees to the

acre in the gardens of Tozer, but in reality they are much more

densely crowded, only taxable palms, i. e., those in full bearing, being

enumerated by the census takers. As many proprietors estimate the

value of their gardens at tlie rate of $19 per tree in full bearing, an

acre containing 9() date ])alms in good condition Avould be Avorth

$1,824. But since the value of a palm depends largely upon the

variety to which it belongs, and as most of the gardens contain many
trees of iiif'crioi varieties mixed with the l)etter sorts, it is probable

that the lignre mentioned is too high as an average for the whole

region. On the other hand, an acre of Deglet Noor palms in full

bearing would doul)tless be worth even more; but there are very few

iifardens in the Tunis oases in which the Deglet Xoor varietv consti-

tutes even one-half of the total numbei* of trees. At Nefta, according

to official estimates, the average number of trees per acre is 125, while

in the neglected oasis of Kl Ibunma it is only from 02 to 75.

Each garden is surrounded by a '* tabia," or wall of nnid. sur-

mounted by a palisade of })alm leaves, the Avhole Ix^ing generally

5 or () feet high.

LABOR AND TENANTRY SYSTEM.

Labor is abundant and very cheaj) in that part of the world. The
inhnbitants of the oases, having devoted themselves for many cen-

turies to the culture of the date i)alm, are thoroughly familiar with

every detail of it. although the grent majority of them carry on the

necessary operations instinctively rather than intelligently. For the

ordinary work of the gardens an abundance of labor is available: but

foi- o|)erations demanding esju'cial skill, such as detaching suckers

foi- planting, pollinating the flower clusters, and gathering the fruits

of the best \arieties, experts are i'e(|uired. and these are much less

numerous.

At Nefta and at Kl Oudian*' nian\- of the owners manajre their own
gardens, while others employ a tenant, or *' khannnes.'' At Tozer
the hitter system is all Imt universal, and in conse<|uence the gardens

are often less well k<'|)t. The khannnes is so-called from the fact

that he is suppos<Ml to icceiNc one lifth of the pi'oduct of the gardens,

kliammes U'ing the .\ral)ic word foi- ** hfth." As a matter of fact,

this manner of payment no longer obtains in the Jerid. Nowadays
tlic khammes is entitled ti) one-eighth of the yield of trees of all

varic ties, except the iK-glet Noor. and to o!ie bunch of fruit from each

ten trees of the lattei kind. In addition, he is permitted to raise
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voc^otablos, fora<2^o crops, and ^rain in the f^ardcns (PL VII. fi^r. :-

)

and he is allowed as nmcli as he wishes of these pro(hiets for his own

use, besides one-fonrth of the proceeds of what is sold.

In return, the khammes is expected not only to carry on all the

work of the garden—irrigation, cultivation, manuring, pollinating

the female flower clusters, etc.—and to keep in repair the ditclies

for irrigation (seguias) and those for drainage (khandaks), as well

as the walls (tabias), but, when he has any spare time, to do domestic

service for the proprietor. During the season when the fruit is

ripening and needs to be guarded night and day to prevent its being

stolen the khammes and his sons often camp in the garden, inhabiting

a small tent or even sleeping in the open. At other times the garden-

ers and their families live in the toAvns, going each morning afoot

or on donkey back to their work. There are no permanent habita-

tions among the gardens, as the towns, being situated on higher, dry

land (PI. VI, fig. 3), are considered healthier. Even under these

circumstances, however, the poj^ulation of the Jerid is ravaged in

summer and early autumn by malaria. The population, as a whole,

is anemic, feeble, and subject to various diseases, notwithstanding the

fine w^inter climate.

PROPAGATION.

In Tunis, as elsewhere in the Sahara, the date palm is intention-

ally propagated only by means of the offshoots that spring from the

base of the trunk (PI. V), which, in well-cared-for gardens, are

taken only from trees belonging to good varieties and known for

the quality of their fruit. But in neglected gardens and in waste

ground many seedlings (" el hachana ") spring up fortuitously,

and in this way doubtless the many varieties have arisen. Seedling

palms are, of course, rarely true to type, although the writer was

gravely assured by an intelligent iVrab that to make them come true

it is only necessary to transplant them two or three times, and that

this method is sometimes resorted to w^hen suckers are not procurable,

in order to perpetuate very rare varieties

!

Manurinof and watering: freelv are said to stimulate suckering, and

the construction of a " dokana," or circular mound of earth and

clay« (PI. V, fig. 2), around the base of the palm is a good way to

obtain strong, well-rooted offshoots. If an offshoot starts from the

trunk some distance above the surface of the soil it can be made to

take root by cutting away the outer leaves and fastening a basket

filled with earth around its base. Offshoots produced by palms

growing in open places, unshaded by other trees, are considered to

a Illustrated also in Bui. 8G, Bureau of Plant Industry, PI. ^^ fig. 1.
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44 DATE VARIETIES AND DATE CULTURE IN TUNIS.

give the best results.^ Some of the inhabitants of the Jerid are of

the opinion that offshoots devehjped in nnirrigated and sahy hind

make more vigorous pahns than those grown in Avell-tended. fre-

quently irrigated gardens. It is possible, at least, that such off-

shoots are hardier at the start and are less likely to perish in the

early stages of groAvth.

The offshoots are g(»nerally of sufficient size to transplant when

two or three years old, but they must not be taken up until they are

well rooted. The natives say they are of the best size for planting

Avhen about as large as a camel's head at the l)ase,

but while still without a well-formed trunk above

irrouiid. One offshoot is generallv left attached

to each palm when the others are removed, in order

to re})lace it when it dies or be-

comes uni)rodu(*tive. AMien this

in turn produces offshoots, one

of these is retained, and so on.

Hence it is not unusual to see

trunks belonging to several gener-

ations all still attached to the same

l)arent stock. (PI. V. fig. 2.) It

uuist l)e remembered that a date

Fio.s.-LaiMjrtr iKjid- palm generally ceases to sucker
iuK' a ;'»>;;>^^i;'"' <>»'

after it is 10 to 15 vears old.
sliort-handled hoe.

• • '
zrThe price paid for offshoots m

tile Jerid dejiends upon the variety, Deglet Noor

oll'shoots selling for from 57 to 75 cents apiece,

while those of most other varieties cost only from

1!) to 57 cents.

Considei'able skill is rcMjuired in detaching the fk;. 4.—Date picker

n-
1 .1' ii i . 1^' i. 11 1 4 4i lioldin}? a "nien-

sh(M)t> Ironi the juM'eiit ^tem. iMrst. all hut the ^,^.j „ or stmight-

innerni()>t leaves are cut off near the base, and those i»iadod .si<kUMis*>d

.1 . 1 fi i** r 4 ] 4 4\ •«! for cutting (tflf the
that aiv left are (»ften fa>tene(l together with a

,,„„,ues of dau>s.

shred of |>alm leaf, to i)revent theii* being broken

during the opei-aiions. Next, a hole of s(Miie size is dug around \\w

offshoot with :i |)ick ni- with the *' messah.** a short-handled hoe.

This tool (fig. '\ and \'\. II. fig. *i) is (piite unlike the Egyptian
" fass," '' having a much larger, shovel-like blade, with the handle

so attached as to be nearly parallel with the blade instead of at right

angles to it. \\ the same tiiiu' all the roots that can be reached are

*>.*;. ".'*^'-;,^/^^^..V'

cut off close to the ba'^e bv inean^ (»f a mengel," a tool with the

ofTshnot must rocolvo plenty (»f"Tin* bollel ;ilini|iU lin- li;ill\«-> Is In.il :iJi n

inooiili^rlit in order l<> iMM-onx* :i strong pnlni!

ft Illn.^tnitnl in Hnl. i::o. OMiee of KxiHTlnient Stations, l*. S. I>ept. of Au'ri

<'ulture. V.M\:\. p. :v.).
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shank and blade made in one piece of wrought iron and fitted with

a wooden handle. Tt somewhat resemldes a sickle, but has a straight,

heavy, saw-edged blade nearly at right angles to the shank (fig. 4).

One man then grasps the offshoot and pulls down on it, while an-

other, armed with a chisel or a pick, pries it loose at its point of

junction with the parent tree. The remaining roots are now cut

off, and the sucker is ready to be planted. The cost of thus remov-

ing a sucker is generally G cents.

If the offshoot is to be transported a considerable distance before

it is planted, it must be protected from drying by a wra])ping of the

coarse fiber (leef) that invests the bases of the leaf stalks of the date

palm (fig. 5) or of some sindlar material.

PREPARING THE LAND.

Fig. Camel carryin;? date offshoots wrapped in

palm fiber (leef) for transportation.

The methods used in preparing the soil, especially if it contains
'' alkali," are essentially the same w^hether the plantation is to be

made in new land or in an

old mirden that has been

neglected. First, the irri-

gation and drainage ditches

are dug or are cleaned out.

Next, the soil is worked

thoroughly to a depth of

3 to () feet Avith the short-

handled hoe, or messah,

this operation being accom-

plished by digging a trench

of the required depth at

one side of the garden and
then working across. All

.^tones, masses of gypsum, etc., encountered are carefully removed.

The whole garden is then flooded to wash out whatever salt has ac-

cumulated near the surface of the soil. When that is accomplished,

in order to facilitate irrigation the garden is divided up into '' lands "

that vary greatly in size, but rarely exceed 120 square yards (1 are).

A donkey load of manure, carefully freed from straw, is frequently

Avorked into the soil of each " land." Often, during the next two or

three years, only vegetables, especially turnips, cabbage, and carrots,

are grown before date palms are planted. It costs 14^ cents to dig

15 feet of drainage ditch of the ordinary depth (5 feet), and from

4J to 13 cents annually to keep the same length in rei)air. Br'.ndving

up the ground with a messah costs from 28^ to $1.25 per 20 square

feet, according to the depth of the hoeing and the character of the

land.
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PLANTING.

Planting is done in the Jerid during the months of March to June.

It is said that in well-drained soils it can be begun with safety as

early as March 1, but in very wet land must be postponed until a

month later. At (iabes the amins say that if offshoots are detached

in March, after the sap has l)egun to flow freely in the palm, the

chances of their growing are better than if taken earlier, although

they can be removed witli little risk as early as February 15.

In the newer gardens of the Jerid the palms are generally set in

with some attempt at alignment (PI. VII, fig. 2) at intervals of 15

to J^O feet each ^.•ay, W feet being recognized as quite sufficient for

obtaining the maximum yields." In the older gardens, as pointed

out al)()ve, the trees stand at very irregular intervals and are often

much crowded (Pis. I. and IV, fig. 2). The holes made to receive the

offshoots are usually 3;^ feet in diameter and about 1 J feet deep in new

land, while in replacing an old or diseased -palm the hole is made

)i to (') feet dee
J),

pr()bal)ly in order that as nuich as possible of the

old soil may be removed. The hole is then filled with well-washed

sand, which is trodden down firndy around the base of the offshoot

as soon as it is set in and again after the first irrigation.

A j)ractice that is highly reconnnended, particularly in gardens

where the water table is high, is that of placing stones in the bottom

of the hole so as to support the base of the offshoot, thus insuring

good drainage. This custom has fallen into disuse in the Jerid, but

when old trees are dug uj) there it is said that stones are frecpiently

found among their roots. The practice still prevails in the Mzab
oases of Algeria.''

It fre(juently ha})pens that the offshoot is more or less curved. To
make it dcxcloj) into a straight palm, it is recommended to plant it

with the concave side facing southeast, '* like a man saying his

j)iayt'is," as the Arabs I'Xpress it. The young palm, thus receiving

more of the sun's rays on its concave than on its convex side, gradu-

ally becomes sti'aight.'

" riiero Is a provorl* rurreiit nnionp tlio inlmbltants of the Mzab oases In

.\I;;eria («|unl«Ml by ('li.iiN't. Lcs rnliniers «lu M/ab. lUil. Sue. (itHijrr. d*.\lj;er.

1!H>r>) to tbe eJTect tbal "If one plants at :?0 <ul>its. one has dates without

tronl»le: if one plants at -U cubits, one has them only by takin;: irreat pains;

but if on<' plants at lo mbits. it is labor wasted."

''('harlet. I/<'S I'alniiers dn M/ab. I'.nl. Soc. (^'olt. d'.VIirer. V.H)Tk

'"The same praetit-e orcurs in tlie .M/al» oasrs. accord in i: to Charlet ( Tlul. Soc.

(b'«<n.:r. il'AlK'cr. l'.M)r»|. This author nial<esthe inlcrcstin.u statement that siu-kers

souietiuies finally ^row thai have shown n«» si;:n of lift' for one and one-half to

two yrars after beinj; jilantrd. Tlie natives say that ;;rowth can souietiines

be startitl in su<'h a j-asc by transplanting to another part of the ;;arden. They
iH^llevt' that the oiTsh«K)t ha<l willfully refus«Ml to amw in its first station on
account of th(> dislike it had taken to some neighlM)rin;; palm.
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The cost of planting a palm is about 2^ cents, })nt in already estab-

lished gardens the work of replacing old or diseased palms is part of

the reii'ular duties of the khanunes, or tenant, for* whicli he receive-

no extra compensation.

The young palm is usually sheltered by a tentlike covering of date

palm leaves (PL II, fig. 2), until it is strong enough to face without

protection the summer sun and the cold winds of winter. The shelter

is generally left in place for a year, i. e., until the spring after the

planting. Where palms are planted on the edge of an oasis, and

hence beyond the shelter of older trees, " tabias," or palisades, to

break the force of the sand-bearing winds (see p. 14), are often

erected at intervals of 30 to 50 feet in the young plantation. It is

estimated in the Jerid that from 10 to 15 per cent of the suckers

planted fail to grow.

IRRIGATING.

As soon as the offshoot is planted a shallow' basin is made around

its base, in order to hold the irrigating water. Care is taken to con-

struct this so that the water can not come in contact Avith the terminal

bud, or " heart," of the young palm. During the first forty days

after planting, many of the natives consider it preferable to w^ater

palms by hand from a Avater jar, at the rate of 4 gallons for each

palm daily, rather than by flooding. It costs about 20 cents to water

30 palms daily in this way. After forty days tAvo Avaterings a A\'eek

are generally sufficient. At Nefta the groAvers told the Avriter that

the practice is to Avater palms, until they are one year old, cA'ery day

in summer, CA^ery four days in spring, and every eight days in autunni.

If irrigated by flooding, tAVO irrigations a Aveek are generally suffi-

cient, at least after the first fcAV Aveeks, and tAVo a month in rainy

seasons, e. g., in autumn.

For older palms irrigation by flooding small basins, each containing

seA^eral palms, is the only method practiced. One irrigation, a

Aveek is generally sufficient, although a marked increase in yield

is said to be obtained by irrigating tAvice a Aveek. But many

proprietors of gardens at Tozer, having disposed of part of their

Avater right, get Avater only once or tAvice a month. According to an

estimate made by M. Minangoin, Avater is ordinarily put on the land

to a depth of about 2^ inches, of Avhich nearly 1 inch is almost innne-

diately absorbed by the soil. M. Masselot, hoAvever, states that the

" lands " are flooded to a depth of about 4 inches at each irrigation.

The amount of Avater theoretically available for each palm in the

oasis of Tozer is variously estimated at from 42 to 02^ gallons daily.

(Compare p. 29.)

Irrigation is most urgently required during the hot, dry months of

June, July, and August, Avhen the fruit is developing, and again in
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Noveiiil)('i- and Decemljer, after the harvest, the trees being at that

time particuhirly weak and in need of stimulation. Irrigation

throughout the winter is regarded as an excellent practice, as it stores

the soil with water and makes it possible to get along with a smaller

amount wlien the hot weather first begins. Land that is left en-

tirely without water during the winter is said to become so dry that

the first ii-rigations in sunnner can only wet the soil to a slight depth

and tlic trees sutler from lack of water at the very time they need it

most. In winter, however, irrigations are given much less frequently

than at otiier seasons. Tt is said to l)e customary in winter to flood

the whole garcU'u at once, rather than to turn the water into small

basins one at a time. Nor is so large a quantity of water necessary at

each application, as it is not tliought well to let the water stand on

the land I'oi- any considerable length of time in winter, and the evapo-

ration is naturally nnich less than in sunnner. Judging by the height

of the t!roun<l water in the <j:ardens of Tozer in midwinter (Februarv

.")), it would apjH'ar that the soils of the oasis are always in a very

wet condition. Compare cohnnn 8 in Table 1), page 34.

No water should be apj)lie(l for two or three weeks after the polli-

nation of the female ilowei- clusters in spring, as irrigation at that

season causes tlu* newly set fruit to drop oil'. Nor is it advisable to

ii'i'igate in the autunni for three or fojir weeks preceding the harvest,

as otherwise the ripening fruit falls or else becomes so juicy that it

molds easily and can not be preserved. Many gardeners withhold

rvatei- from theii- palms fioni about the 1st of October until the dates

are gathere(l."

It has been pointed out in discussing the character of the drainage

water (see p. 10) that thi> is not too -valine for irrigation j)ur})oses.

As a mattei' of fact. >(>me of the irardens at Tozer Ivinjr nearest the

Shott Jerid. and hence in the lowest |)art of the oasis, are irrigated

solely with water from the «lrains. It is true that the palms are less

thrifty and the yiehb obtained are ^mall(M• than ebewhere. but this is

at least partly attributable to the poorer (|uality of the soils in that

<juai*ter and to the fact that in summer, when watei' is nu)st needed,

the (U'ains are freijuently empty.

oChnrlot (Hul. S<>c. (J*'-**;:!'. <r.M;;»M-. r.Kdi nu'utioiis Hint the same rule

ill r»'Kanl to spring and fall irri;:jui«»!i olit.iiiis in the .Mz.ilt oases, where the

MppUeMtioii of water tvases jiIkhiI St'pteiiilK'r !."». to he rosuuRHl after the burvi'st

is roliiph'liMi.
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MANURING/x

The continual irrigation of the oases and the small extent to which
leguniiiious crops are grown among the palms are probably respon-

sil)le for the low nitrogen content of the soil, as shown by the analysis

on page 35. As far as possible the natives seek to remedy this de-

ficiency by manuring. Unfortunately, owing to the small number of

domestic animals kept, the supply of stable manure is very limited

and the use of chemical fertilizers is as yet unknown.
No manure is given to the young palms when first set out, although

where garden vegetables are grown in new land that is being pre-

pared for a date orchard, as shown on page 45, the suckers doubtless

receive some benefit from the manure that had been applied to the
vegetables during the two or three preceding years. When the palm
is 3 years old and is beginning to sucker it is manured directly for

the first time. A circular trench is dug around the tree, at least

3 feet from its base. This is filled with one part of manure to two
parts of earth, thoroughly mixed together. P'requently only one-

half of the trench is dug and filled the first year, the circle being
completed the year following. Subsequently the palm is usually

manured only every four years, although some gardeners prefer to

give a smaller application every year.

In the case of older palms the manure is spread on the surface

and then worked into the ground, being applied at the rate of one
donkey load to each tract of 7 square yards. Strong soils, containing

a high percentage of clay or of organic matter and gypsum, are

manured less heavily than the light sandy soils. Where garden
vegetables are grown among the palms and manured every year the

palms themselves receive no separate application. The best time to

manure date palms is considered in the Jerid to be from October to

Januar}^^

Only thoroughly rotted manure that is at least one year old can

safely be used. The natives recognize it as one of the advantages

of old manure that it contains fewer viable Aveed seeds. Grass and
straw are carefully removed before the manure is applied. The in-

habitants differ as to what kind of manure gives the most satisfac-

oFor the practices in this regard in tbe Oued Sonf, see Bui. 80, Bureau of

Plant Industry, pp. 22-24.

& According to Charlet (Bui. Soc. Geogr. d'Alger, 190,5), many of tbe inhabi-

tants of tbe Mazb manure their palms every year, sometimes at tbe be-

ginning of winter and sometimes in February when the sap begins to run.

This author estimates -M pounds of manure as the quantity needed annually

by each palm. In the Oued Souf (Bui. 80, Bureau of Plant Industry, p. 23)

October and March are considered the best months for applying manure.
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tory results with the date pahn, some advocating that of camels,

others that of donkeys." But the total supply is too limited to allow

of much choice in this respect, and every source is drawn upon,

even to the scrapings of chicken yards and the refuse from human

habitations.

OTHER CULTURAL METHODS.

When the palm has reached the age of 2 years, the old leaves and

leaf stalks are trimmed off for the first time, but not too close to the

ground, as in that case no suckers will develop. On the other hand,

if left on the trunk these parts decay and sometimes cause the central

bud to rot. It is considered important to work the soil around the

palms to a moderate depth in the second and again in the third year

after planting. Thereafter the ground shoidd be worked over as

often as possible. All cultivation is laboriously done with the mes-

sah. or short-handled hoe (see PI. II, fig. 'i, and text fig. 3, p. U).

It is considered advisable not to permit the development of the

earliest fruit clusters (which sometimes appear when the tree is only

4 vears old), as too earlv production diminishes the vigor of the palm.

In regard to the choice of other fruit trees to be planted among the

date palms, figs and olives, being relatively shallow rooting, are

reconnnended in preference to apricots, the latter being deep-rooted

trees that compete with the palms themselves.

POLLINATION AND MALE PALMS.

The operation of pollination, which was not witnessed by the

writer, has been described from personal observation by Mr. W. T.

Swingle.'' It is said to take place in the Jerid usually from March

15 to April 15. Male palms are not distinguished there according

to variety, but ac(<n-(ling to their time of flowering, whether early,

intermediate, or late,'' and also, it is said, according to whether they

originate from seed or from suckers. As a rule, the male palms re-

semble each other'uHich more closely than do the female palms belong-

ing to different varieties. They are distinguished from female palms

in general by more nnnierous leaves and leaflets (PI. IV, fig. 2) and

often l>y a stouter trunk. According to M. Minangoin, the leaf

stalks of male palms are very stout and the foliage is fine and soft

looking.

"OiH' ownrr of M ;:;inlrii nssun-d tlic writrr tliiit cmiiu'I niMniin> is "too

stroiiK" to Ih' iisrd ill irri;;;itr«l ImikI. !iltli<iu;:li it cmii l>e :ip])li(Hl witli perfect

safety uiuler tlu' coiulitioiis iirrxailiii;: in tlir (UH'»1 S.mf.

h Hill. r>,3. lUirojui of IMniit Imhistry. pp. 2<V-2«).

'' I'Mve sncKers of encli typo of male pjiliii. 1." in ail. were liiiiK)rted luto the

rnlto«l Stat«v from the .h ritl.

'.•1'
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In the Jerid oases, males eonstitute a very small proportion of the

total number of palms. One male is said to furnish sufficient poHen

for fecundating 500 to GOO females. In the most extensive garden

of Tozer oasis the writer was shown an unusually large and fine male

wdiich he was told served not only for all of the fruiting palms in

this garden, considerably more than 1,000, but for neighboring gar-

dens as well. The flowers of male palms are said to be free to all

who w^ish to use them, without compensation to the owner. The males

are reputed to live longer than the females, but finally become so

tall that it is difficult to gather the flower clusters. They then share

the fate of female palms that have ceased to bear, the terminal bud
being girdled in order to extract lagmi, or palm wine, an operation

that sooner or later results in the death of the tree.

The Avriter saw, in February, a palm (illustrated in PL IV, fig. 2)

which had all the characters of a male, as the tenant of the garden in

Avhich it grew declared it to be. Nevertheless, it bore clusters of

small, seedless green dates, similar to the " sichi " (unfecundated)

fruits of the Fteemy variety (see p. TO). Although the only case ob-

served by him, this is apparentl}^ a rather well-known phenomenon."

RIPENING.

The bunches of dates often become too heavy for the stalks that

bear them. To prevent the breaking of the fruit stalks the clusters

are therefore frequently " straddled '' upon the nearest leafstalk, as

shown in Plate III. This is an operation that requires considerable

skill, and, in the case of choice varieties, is usually intrusted to an

expert.

Much rain during the first few weeks after pollination is as in-

jurious as irrigation at that season, causing the newly set fruit to

drop. On the rare occasions when rain falls during the months of

May, June, and July—that is to sa}^, after the fruit has set and be-

fore it begins to ripen—it does no harm. During the early autumn,

when the dates are maturing, hot, dry winds from the south and west

are favorable, as they hasten the ripening process and prevent the

fruit from becoming worm}^ On the other hand, a heavy rain at this

season is disastrous. If it falls in August or September it Avill cause

the fruit to drop before maturity ; if a little later, the fruit tends to

rot or to become moldy. AYhen the dates have become perfectly ripe

a light rain is rather beneficial than otherwise, as it softens them and

washes off the dust that has gathered on them. But a heavy rain

«J. W. Tourney (Bill, 29, Ariz. Exp. Sta., 1898) notes the fruiting of male

date palms at I'hoenix, Ariz., and at La Paz, Mexico. Cbarlet (Bui. Soc.

Geogr. d'Alger, 1905), mentions the existence of two fruiting male palms in the

JS/zab oases.
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causes the ripe fruit to sweat and, while not injuring its flavor, lessens

its exportability. The relation between the late sunmier and autumn

rainfall and the quality of the dates is brought out in Table 4, on

page 25.

To illustrate the opinion of the inhabitants of the Jerid concerning

the effect of rain in early autumn upon their principal crop, the

following anecdote, current among them, is related by ^lasselot :

"

Once uiK)ii n time, after several years of drought and at length of famine,

the bey had ordered that public prayers for rain be said throughout the

regency. The peyi)le of the .Jerid. alone among his subjects, refused to obey

the order of their sovereign. The latter, in anger, ordered the chief notables

among the refi-a<-tory inhabitants to come to Tunis to receive punishment, had

tlicm Mppeiir before him. and said to them: "How haitpens it that when I com-

mand ]»nblic iirayers in order to attract God's attention to us and bring us tlie

blessed rain that will give wealth to our unhappy country, you alone should

dare to disobey this order, given in the general interest?'* "You have acted

rightly," replied the chief men of the .Jerid, " but so far as our countrj' is con-

cerned, nil II would have been its ruin. Uehold this soft and fragrant ball of

honey. Add a little water to it and what does it l)ecomeV A coarse, tasteless

Ii(iuid. Such are our dates, which in order to produce their honey require many
rays of the sun. but not a drop of rain." The bey was convinced, it is said, and

permitted them to return to their homes.

It is said that Deglet Xoor dates shoidd not be gathered nuich

before the end of October, as. no matter how perfect their condition

seems to be, if harvested earlier they will cfiscolor and become wormy
within a few weeks. It was suggested ))y a date buyer at Tozer that

by cutting about one-third wa}' through the main stalk of the fruit

cluster when the dates begin to matiuv. and thus shutting off part of

the water that j)asses through the stalk, the fruits can be made to

ripen earlier without injury to their keeping quality. The experi-

ment is at least worth trying. It is said that Deglet Xoor dates can

also be ri pencil faster by I'emoving the bunches when the dates begin

to soften and hanging them up in dry rooms.

HARVESTING.

Dilferent varieties of dates matm*e at dillerent i)eriods, the earliest

in (he Jerid connnencing to ripen in August, or even toward the eiul

of »Iuly, while the latest are not all ri})e before December. Conse-

(juently the harvest goes on in this region during alK)ut five months.

Hie gathering of the Di'glct Noor dates is done with especial care. a>

ihey are the only kind that i> exported in any (piantity to Europi'.

The harvest of this variety begins in eai*ne>t toward the end of

OctolnM' (aboiil October "J.') in V.H)[) and often contimu's into tlie

first days of ,January. Ol course, all the fruit that will ripen has

matured long before the latter date, but the skilled laborers re-.

o Bill. I>ir. .Vgr .'t «".»m.. TunK l'»<ii pp. i_»-j. pj:?.
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quired are not sufficiently numerous to gather all the fruit as soon

as it is ready to harvest. Importunately, this is one of the varieties the

dates of which can he left on the palms without injury for sev^eral

weeks after maturing, provided the autumn is a dry one.

The Deglet Noor crop is generally purchased on the trees and the

harvest is supervised by the buyer or his agent. Bunches borne

on small trees which can be reached from the ground are said to be

j)i-eferred by the more wealthy natives for their OAvn consumption,

being less liable to injury in the harvesting. Palms in full bearing,

however, are generally too tall to allow their fruit to l)e gathered thus

easily. The harvest from such trees is a rather complicated matter,

giving employment to a large number of men. (PL I, frontispiece.)

First there is the " getaa," whose Avork requires the most skill.

Armed with a " mengel " (see fig. 4, p. 44) he climbs to the top of

the palm, cuts away with a feW' deft strokes such of the dead leaves

as hang in his way, and then proceeds to sever the stalks of the fruit

bunches. Along the trunk below him a sort of human ladder has

meanwhile been formed, the number of men and boys that compose
it depending of course upon the height of the tree. The Avriter saw
eight men besides the getaa clinging to one tall Deglet Noor palm.

Supporting themselves with one arm around the trunk and grasping

the scaly bark w^ith their bare feet, they hand dow^n the bunches from
one to another as they are received from the getaa until the entire

product of the tree is safely on the ground. The tree is thus stripped

Avith wonderful celerity, to' the accompaniment of a shoAver of the

ripe fruits that become detached from the bunches.

The getaa receiA^es from 38 to 57 cents per day for gathering Deglet

Noor dates, Avhile the " meddada," Avho pass the bunches doAvn the

trunk, are each paid 19 to 24 cents per day. Even after the dates

reach the ground they are handled by a little army of men and boys,

oacli of AAdiom has some small duty in connection Avith the harvest."

Thus the " lagata " are occupied solely in picking up the detached

dates that fall Avhile the bunches are being cut and passed to the

ground. Each of them is paid 12 to 15 cents a day. The " adal,"

Avhose duty it is to carry the bunches to the central point Avhere the

product of the Avhole garden is collected, are entitled to from 19 to 24

cents each. The " batah,'' or men Avho guard the heap of dates and
the belongings of the AA'orkmen, receiA^e the same AA^ages. The
" jerrara " transport the dates from the garden to the storehouse,

and receiA^e for each donkey load about 11 pounds of dates that have
dropped off the bunches. Then there is the " alleg," Avho loads the

o It is said that the owners of gardens are held to be acquitted of their obli-

,£':ation as sood Mohnnmipdans to devoto a tithe of their iiicomos to charity if

they gi\^e employment during the date harAest to a sufficient number of the poor
of the oasis.
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animals for the " jerrara," and the " khartaf," Avho attaches cords

to the bunches and l)rino:s them to the '' aHeg ' and who also arranges

the bunches upon beams in the storehouse where they are dried.

It is said that one getaa can keep employed seven meddada, twelve

lagata, two adal, six jerrara. one alleg, and one khartaf. In one day

a skilled getaa can harvest the dates from GO to 00 palms, according

to the height of the trees. With the above-mentioned number of

assistants of all classes, he can harvest on an average 5,500 pounds of

dates dail}'.

Deglet Noor dates that are to be exported to Europe are often

packed for shij)ment in the gardens where they are grown. A large

part of the crop is put up in wooden boxes holding 22 pounds each,

which is the maxinnun weight that can be sent by parcels post in a

single ])ackage. (See PI. I, Frontispiece.) They are then trans-

ported by caravan to the railway terminus, which is about 35 miles

from Tozer.

The fruits of a few of the best varieties other than the Deglet Xoor

are harvested with the same degree of care. In the case of certain

rare and highly esteemed sorts, especially of the earlier ripening vari-

eties, the fruits are even picked one by one from the bunches as they

mature, lliese are dates that are reserved for the tables of the

wealthiest class of natives. But in harvesting by far the greatest

number of \arieties, including the popular Fteemy date, which con-

stitutes ])r()bably more than one-half the total crop of the Jerid, the

bunches, as they are cut by the getaa, are merely dropped upon mats
spread on the ground underneath tlie palm, instead of being passed

fi'om hand to hand l)v the " mechhida." In harvestin<r Fteemv dates
• t^ ft

the men arc ))ai(l in kind. For each day's work the getaa is entitled

to a l)uii(h, which he selects among tlic finest, to two bunches of

medium value, and to 11 pounds of detached fruit." Tlie other

hd)orers are paid witli a proportionate share of dates. For harvest-

iuL^ " khalt." or (hv dates, the dailv wage of the iretaa is eijrht meas-
• ft c^ c^ ^

un'> of jruit, amounting to al>out SS ])ounds.

PRESERVING.

Tlie fruits of the dillcicnt varieties ditlVr greatly in their keeping
quality. Some nnist be eaten fresh, remaining edible at most only a

few weeks after ripening. Certain kinds, including some that keep
very well wlu'U ripe, are nevertheless preferred by the natives when
in the " besser '* stage; that is. before they are perfectly soft and ripe.

'I'hese liMNc the pecidiarity of losing their astringencv before thev be-

o According to MnsM'h.t ( il.i.l.. p. 1LM), tlio totnl vnhio of this quantity of
fruiJ woultl Im' nlMuit !».' «-<»nts (.'. friiius). If this hr Hue. the i:etii:i reeeivea
mImmiI t\\l<H' MS iimdi for rinrvi'stiii;: I'l«H'iiiy ms for li;irvrstin^ Doi^Iet Noor dates,
wltirli stHMiis iiii|tntl)iiMi>.
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come vory soft. Sonic kinds, both of soft and of dry dates, can be

preserved several years without sj)oilin<>*, ahhoii<j^h (h-y (hites are ai)t

to become excessively hard when kept for a long time. Soft, sirupy

dates of good keeping quality, such as the Rhars and the Lagoo, are

preserved in earthenware jars or in skin bags. The finer sorts, such

as the Deglet Noor, are often hung up in bunches in the houses of

the natives, and are picked off or else served on the branch as wanted.

It is said that the fruits of some varieties can be preserved only by

leaving them on the bunch until they are completely dry, when they

can be detached. Others which are especially liable to become

wormy should be dried in the sun, after first splitting them open and

removing the seeds.

VARIETIES OF THE DATE PALM IN TUNIS.

\\liiie it is impossible to state exactly the number of well-defined

varieties of the date palm occurring in Tunis, it is probably not far

from 150. The Jerid oases are particularly rich in varieties, con-

taining considerably more than 100 distinct kinds." Some of these

are extremely local. At Nefta several varieties were seen that appar-

ently do not occur at Tozer, while in the Nefzaoua there are many
kinds that are very rare or entirely wanting in the Jerid, and vice

versa. Yet certain varieties (the Kenta and Areshty, for example)

are widely distributed, being found not only in all the Tunis oases,

but also in those of eastern Algeria. Each group of oases in Tunis

has its characteristic varieties. Thus, in the Jerid the Fteemy is

by far the most abundant sort, while in the Nefzaoua, Gabes, and

Gafsa groups it is rare or absent. Varieties such as Doonga and

Zekry, which are important and highly esteemed in the Nefzaoua,

are hardly known in the Jerid, although the nearest oases of the two

groups are only about 30 miles distant. The Boo Hath'm variety,

one of the most abundant. at Gabes and at Gafsa, is apparently want-

ing in the two other groups.

Nearly all the gardens contain a large number of varieties, mixed

together in the greatest confusion. Only in the newer gardens of the

Jerid do Ave find plantations of the Deglet Noor occupying areas of

some size, to the exclusion of other kinds. One large garden at

Tozer is remarkable for containing almost solely the Deglet Noor and

l^^teemy varieties, but this is a rare exception. The present tendency

is to plant Deglet Noor offshoots as fast as they can be obtained, and

"Dii Paty de Clam published (Bui. de Geogr. Hist, et Deser., No. 3, 1893) a

list of 74 varieties found in the Jerid. Masselot (Bui. Dir. Agr. et Com Tunis,

pp. 14G-1G1, 1901) enumerates 94 named varieties. The writer was able to

obtain fruit of all but 23 of these, and examined fruits of 21 named varieties

not included in Masselot's catalogue.
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very yonng plantations on the edges of the oases of Tozer and Nefta

(PL VII, fig. 2) often contain only Deglet Noor and Fteemy palms.

In this bulletin only varieties that exist in the Jerid and Xef-

zaoua oases are treated. However, most of the important Tunisian

varieties are thus included, there being few at Gafsa and at Gabes

which do not also occur in one or both of the other groups. Descrip-

tions are given of all the varieties that are at all abundant in the

Jerid and the Nefzaoua, as well as of all that could be found that are

noteworthy for their quality. Yet there are probably three times as

many named and well-defined varieties in the region as are described

in this paper; and the writer examined, photographed, and obtained

samples of the fruits of nearly twice as many. Many of these, how-

ever, are extremely rare, in some cases being probably confined to a

single garden.

Suckers of all the varieties described, with the exception of the

Chedakh, Deglet liamidatoo, Deglet Hassen, Khalt Menakhry, and

Selatny, were brought to the United States." Eleven varieties, of

which suckers were imported, could not l)e included in the " Key to

the varieties," at the end of this bulletin, as either the fruits were not

seen or else samples and photographs were not obtained. Their

characters, so far as known, are described under the heading " Va-

rieties imported but not included in the key." page 90.

The Arabic names of the varieties alone are in use. In all matters

of nomenclature and orthography ]Mr. W. T. Swingle, who has given

much consideration to this subject, was freely consulted. In the

main the names as given by the writer are identical with those given

by Masselot.'' although the spelling has been altered to the extent

necessary to render it j)h()netic for English-speaking readers. The
names of the varieties described in this paper which do not occur in

Masselot's list are spelled phonetically as pronounced for the writer

b\- the ii:iti\('--. In souu' casc-^, wlicrc the name of a variety differs in

dillcrcnt oasis groups, tlie pronunciation current in the Jerid oases

is followed as the standard.

At the end of this rcjxtrt, in the de>erij)tive key (p. 97), the fruit

characters that ai)pear to be most useful for the identification of the

Niirieties ai'<' describecl in detiiil. In the i)resent chapter, brief de-

scriptions of the fruits as to size, shaj^e, flavor, and keeping quality,

and in many casi»s of the chai*acters of the palms themselves, are

given. ( leographical disti'ibution. abundanci' or larity, productive-

ness, eai'liness of rii)ening. connnercial imj)ortnnce. \ iiror, rapidity of

jrrowth. and alkali resistance are also discussed.

"Those flvo vnrlotlos nro novortholejw dowrllHMl. the first l>eoaiise of Its

nlnin<l:itice. niid the othei*s Imh-juiso «»f their ihu* <|U:inty : .ind thus i>ractically

all tJM' ini|M»rtant varieties of tlu' .IrrIM an* treate<l in tliis jtaprr.

f'V.u]. Dir. A^'r. et ('«»iu. Tunis, pp. 14C»-ir,1 (V.H»n.
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In classing the varieties as of first, second, or minor importance,

such points as the size, flavor, earliness of ripenin<r, and keepinir

quality of the fruit, the thickness of the flesh, and the proportionate

size of the seed, as well as the rapidity of growth, hjirdiness, and pro-

ductiveness of the trees have all been considered. Thus the Fte<;my

variety (PI. X, fig. 8), although not ranking with the Deglet Noor
(PL VIII, fig. 1) in respect to flavor and cleanness of skin, is yet a

very attractive date and is remarkable for the ease with which it is

proi:)agated, its rapid growth, vigor, and productivity. Hence it has

seemed advisable to place it in the first class, and the Kenta variety

(PI. X, fig. 2) has been inserted there for similar reasons. On the

other hand, the Mokh Begry (PI. X, fig. 4), although of delicious

flavor and highly esteemed by the Arabs, is not as attractive as other

kinds in the shape and size of its fruit, besides being a rather light

bearer. Consequently it is ranked as of secondary importance.

It should be remembered that, in judging such characters as flavor,

personal bias enters very largely into the equation. In regard to the

fruits of several varieties, the writer's opinion did not at all agree

with that of the inhabitants of the oases, nor has it ahvays coincided

with that of colleagues in the Department of Agriculture with whom
he has compared notes in testing dates.

Another point that should be emphasized is the great likelihood

that the varieties imported will undergo more or less change in their

new environment, some improving and others deteriorating. It is

by no means impossible that varieties which in Tunis appear to be

second-rate or even of minor importance will take rank among the

best when grown in the United States, and that some of the kinds

that are classed in this paper as of first importance Avill not prove to

be the best adapted to our conditions. At all events it will be ex-

tremely interesting to watch the behavior of the Tunisian varieties

that have been introduced into the United States.

Among Tunis dates the Menakher variety (see also p. 60) must be

given first rank, so far as the quality of the fruits is concerned. (See

Pis. V and VIII, fig. 2.) These are fully equal to the Deglet Noor

in flavor, cleanness of skin, and keeping quality, and are usually IJ to

If times as large as the latter. The fruits appear to ripen earlier,

and the trees are said to give considerably heavier yields than the

Deglet Noor variety. Unfortunately Menakher palms are so ex-

tremely rare that only nine ofl'shoots of this variety could be obtained

for importation into the United States. Even rarer is the Selatny

date (see fig. 52, p. 93), the fruits of which resemble and perhaps

equal the Deglet Noor in flavor, and are as large as those of the

Menakher. These two varieties are in fact nearly extinct. At the or-

dinary rate of propagation it would require a great many years to
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obtain offshoots in sufficient numliers for commercial plantations.

Yet the excellent (jiiality and the lar<re size of these dates would

undoubtedly make them marketable at hi<r\\ prices if they could be

had. So far as Selatny is concerned, there seems to be little chance

of obtaining offshoots. l)ut the Menakher variety has been introduced

in sufficient number to give a fair opportunity for establishing it in

this country. It remains to devise some means of speedy j^ropagation

])y means of smaller offshoots than are generally taken for planting.

Perhaj)s the offshoots can be removed before they have formed roots

and then can be mirsed in greenhouses until well rooted. The variety

is so promising that no i)ains should be spared in multiplying it as

rapidly as possible.

As regards jictual commercial im]X)rtance, the Deglet Xoor variety

is easily first. (Pis. VI, fig. 1, and VIII, fig. 1.) No other kind that is

at all connnon ecpials it in (juality. Its exquisite fiavor, handsome

appearance, cleanness of skin, and admirable keeping quality give it

a deserved preeminence among the dates that are extensively grown

in North Africa, and have made it the only Algerian or Tunisian date

that is largely exported to Kur()})e and America. Yet it has some

serious disadvantages, else it would be hardly worth while to experi-

ment in this country with any other variety. The greatest of these

is its late ripening, or, in other words, its very high recpiirement as to

total heat, a re(|uirement that can probably be met in but very few

localities in the United States. Another drawback is the relatively

small average yield of the palms. In both these regards the Menak-

her variety aj^pi'ai's to surpass the I)(\irlet Noor. while equaling the

latter in the (juality and greatly exceeding it in the size of the fruits.

The I>oo Affar (PL IX, fig. -2) is hartlly inferior to the Menakher

in uiany of the (pialities of a first-class date. Its large fruits have a

very fine ilaxor and very thick fle-li. abounding in sugar. It is one

of the handsomest of dates, IxMug es})ecially noticeable for its splendid

coloring. The large size and unusual, almost perfectly globular shape

of the Tronja date ( Pis. W. tig. 1. and IX. i'l^fi. 1 ) will at once attrj^'t

it tent ion. These jK'culiarities are associated with great thickness of

fle^h an<l a \ei-y rich llavor. rnfoi-tunalely, not nnich is known as to

the |H()(hicti\('ness of th«* variety. The Hoo Fagoos (fig. 10, p. GT) is

also remarkable for \hr form of it- fruit, which is somewhat fiddle-

shaped and of fairly large size. It has a very rich, attractive* fiavor.

and, like the Tronja, is held in high esteem by the natives of the

region where it grows. .Ml thi'ee of these varieties offer great i)ossi-

i)ilities as a fancy dessert fruit, commanding a high price in the

market.

The Tafazween {Wis. 1 1, p. r»S) is the U'st «)f (he rather long, slemler

dates exandned by tlw writer. It i> dr-cidi'dly attractive, with its
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bright bay color and transparent flesh, nor does its flavor belie its

apj)earance. It seems to be an earlier rii)ening kind than the Deglet

Noor, and might be expected to take its place in regions where the

sum total of temperatures is not quite sufficient to ripen the latter.

Although decidedly inferior in flavor and pro})ably in keeping

quality to the Deglet Noor, the Fteemy (Pis. VII and X, fig. ?>) is a

fine variety. It is by far the most abundant kind grown in the Jerid

oases and is surpassed by none in productiveness, rapidity of growth,

Adgor, and hardiness. The fruit is handsome and highly colored,

the flesh soft and sirupy, and the flavor so rich and sweet that Fteemy
dates can not be eaten in large quantity at any one time. In the

Avriter's judgment this is a finer fruit than the Rhars, that is so ex-

tensively grown in Algeria, although it shares with the latter the

disadvantage of being sticky when fresh and consequently difficult

to handle as a dessert fruit. It is a late-ripening sort, little if at all

earlier than the Deglet Noor, and hence should not be planted except

in the w^armest localities of the Southwestern States. It has, how-
ever, a decided advantage over the Deglet Noor variety in point of

rapidity and vigor of growth and in productiveness, being said to

yield heavily every year.

Areshty (fig. 13, p. 71) is a variety considerably resembling the

Boo Affar in size and shape, but is less richly flavored and less

brightly colored. In its rather firm flesh and wholesome, moderately

sweet flavor it resembles dates of the dry class. Were it not for the

great size of its fruits it would be somewhat doubtful whether this

should be classed as a variety of primary importance, as the flavor,

although attractive, is not to be compared with that of the Deglet

Noor and hardly equals that of the Fteemy variety.

The Horra variety (PI. X, fig. 1) is very highly spoken of by

French settlers in the oases, and is exported in small quantity to

Europe. While from a botanical point of view it belongs to the " dry

date " class, in reality its flesh is thick and never becomes very dry or

hard. It is easily the finest of its type. The flaA^or is delicious, yet

not so rich as to fatigue the joalate. When we consider, furthermore,

the good size of the handsome fruit, its early ripening, and the hardi-

ness of the palms, there seems ample justification for giving the

Horra a very high rank among Tunisian varieties.

Ranking next after the Horra among the dates of the dry type is

the Kenta variety (PL X, fig- 2). This has a medium-sized fruit,

smaller than the Horra. Its flesh is thicker and more tender than in

most of its class. It ripens early, preserves Avell, and is one of the

most productive of all varieties. The flavor is very agreeable and

wholesome, while not so rich as to be easily cloying. Kenta palms

appear to be unusually hardy and resistant to alkali in the soil.
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DESCRIPTIONS OF THE VARIETIES.

In the descriptions that foHow, the page number pLiced after the

name of each variety refers to the descriptive key at the end of

the V)ulletin (pp. 97-lOG), where a more detailed account of the

characters of the fruits will he found. It should be noted that with

few exceptions all the varieties can readily be referred to one or the

other of two princijial types—the " dry dates '' and the '' soft dates.'*

(See p. DC).) The first arc characterized by havin^- the skin of

the ripe fruit mostly roughened with numerous hard, narrow, trans-

verse, as well as loniritudinal. wrinkles, while the flesh is usuallv thin

and generally becomes quite hard and dry in fruit that is long pre-

served. Plate X, figure 1. illustrates a typical date of this class.

The soft dates, on the other hand, have the skin of the ripe fruit

loosened over a great part of the surface into a few large, soft blisters,

and the flesh is usually thick and remains soft, or at least tender,

lypical soft dates are illustrated in Plates VIII and IX. figure 2.

Dates of the first tyj)e are only moderately sweet, and as they can be

eaten in fjuantity without inconvenience they form a large part of

the food of the Arab.s. Souje of them, like Ilorra and Kenta, have a

delicious flavor, while others are insipid. The soft dates, on the

otlici- hand, iiic generally so rich and sweet as to be rather a dessert

fruit llian a stai)le article of food. To this category belong the

highlv prized Deglet Xooi*. the choice Menakher. the rich, sirupy

Fteemy— in short, most of the finest varieties. While many of these

can be kept for a long time in good condition, others are not pvQ-

servahlc. but nnist be eaten fresh or. at most, a few weeks after the}'

are gathered.

Undei- the i\v>\ heading following--" Varieties of primary im-

portance "—these are arranged as nearly as possible in the order of

their value, as determinecl by the considerations mentioned above.

Undei* the headings " \'in'ieties of secondary imj)ortance " and " Va-

rieties of minor imi)ortance
** the \arieti<'s follow the order in which

they :ire placed in th«' key. The ** X^uieties imported but not in-

cliidccl in the key **
mihI *" N'ai'ieties included in the key but not

importe*! " ai'c an-anged :ili»halK'tically.

\AKIKriKS oi ri{iMAi;v imihuitance.

SOFT DATES.

Mknaktikh (]>. lOCi). -Fruit of the M>fi -date type (1*1. V III. fig. '2),

2 to '2\ inches long. al>oul one-half as wide. obh»ng. broad and rounded

Ml l)oth ends, keeping its shape well when preserved: brownish

niMronii when lipe: the flesh 2 to 2.J lines (hick : the seed broad at both

ends, about one half as long as the fruit, one-half as wide as long,

V(»rv rough. \ Fig. '».

)
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The leaves (1*1. V) are loii*^ and broad and i-atlier stiff and heavy,

crowded with very niinierous long leaflets, and their stalks an; armed
almost throughout their length with long, stout spines. The fruit

clusters are short and dense, their stalks bright yellow (not at all

orange)*, rather short, stout, and only moderately curved, so that

the bundles do not hang down below the leaves, as in the Deglet Xoor,

but are almost hidden by the foliage..

This superb variety produces fruit that is thougjit by many of the

natives, and even by ^ome of the few Europeans who have tasted it, to

surpass the Deglet Noor. In the writer's judgment and that of several

of his colleagues Avho have given much attention to the subject of

dates, as Avell as in the opinion of the experts attached to two of the

largest American firms that import fruits, it is at least equal in quality

to the Dei>let Noor, which it con^iderablv resembles in flavor. Insizr

Menakher dates are one and one-half to nearly two times as large as

the Deglet Noor.« In color they are generally darker. The seed,

though thick, is short in proportion

to the length of the fruit, and it

is very different in appearance from

that of the Deglet Noor. The thick,

translucent flesh, although soft and

sirupy at the moment of ripening,

becomes firm when preserved, just

as does that of the Deglet Noor.

At the same time, it does not be-

come dry and hard after a few

months, as in most of the dry dates.

If preserved w^ith any care, 3Iena-
kher dates keep their shape admirably. Those that were examined

and tasted by the writer after having been kept for three or four

months in the houses of natives showed themselves to be in all respects

equal to the Deglet Noor in keeping quality. As in that variety, the

a Samples of Menaklier and of Deglet Noor dates have recently (December "),

1905) been received by the writer, through the kindness of Mr. Louis (Jrech, of

Nefta, in southern Tunis. A comparison of the two shows that in volume (de-

termined by the displacement of water) the former average 15 c. c. and the lat-

ter c. c, the Menakher dates being, therefore, one and two-thirds times as large

as those of the Deglet Noor variety. They are also about one and two-thirds

times as heavy, Menakher fruits averaging 1G.7G grams in weight, while Deg-

let Noor fruits average 10.44 grams. The percentage weight of the seed to that

of the whole fruit (i. e., with the seed) is 10.4 in the case of the Menakher
and 9.8 in the case of Deglet Noor. The importance of this character in dis-

tinguishing date varieties was first pointed out by Prof. J. W. Tourney. An
exceptionally large Menakher fruit vreighed 18.7 grams and the seed 1.7 grams,

or only 9.1 per cent of the weight of the whole fruit.
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skin does not become sticky, but remains dry and clean, which is a

very desirable property in a dessert fruit.

An objectionable feature in ^lenaklier dates is the strong develop-

ment of the white, stringy core, or '" rag,'' to borrow a term from the

orange growers. This diminishes perceptibly, however, in thoroughly

ripe fruit. The consensus of opinion among those who examined the

two sauiples from Xefta mentioned in the footnote on page 61 is that

in point of appearance, cleanness of skin, keeping quality, and deli-

cacy of flavor the Menakher dates surpassed the Deglet Xoor, while

the latter are superior in the crisper texture of the flesh and the

smaHcr (h'velopment of stringy core. Menakher dates are generally

reserved for the tables of the wealthier natives and for gifts to their

friends. On the rare occasions when they are sold they are said to

brintr al)()ut one-third more than Deirlet Xoors.

The Menakher variety ripens its fruits in the latter part of October.

It is said to yield little (hii-ing the first few years after the offshoots are

l)lante(l. bnt afterwards surpasses the Deglet Xoor in yield, one palm

producing sometimes '220 pouiuls of dates. Single clusters are said

to be sometimes too heavy for a strong man to carry.

Menakher i)ahns occur in the oases of Xefta. Tozer. and El Oudiane

(»f the Jerid group, and are said also to occur in the X'^efzaoua region,

although the writer could not confirm the latter statement. They

are eveiywhere. however, extremely rare, being found usually only

in the largest and finest gardens, with rarely more than one individual

in each garden. In the oasis of Kl Oudiane, where palms of this

variety are said to l)e most frecpient and to produce the finest fruit,

there are ])rol)ably not more than 1*J or IT) trees, and most of these

are old ones, no longer prcMlucing ort'shoot>.

The natives give a curious account of the great raritv of this va-

I'iety. which they hold in high e>teeni. and almost veneration. It

apjx'ais that in former times the bey and other great dignitaries of

the country were excessively fond of Menakher dates, and were in

the habit of si'iiding their agents to the Jerid at the time they ripen

in order to pi"ocure them. A> their fondness for these dates increased

they began to appro|)riate the t'litii-*' cro|». leaving none for the un-

fortunate owner- (»r the ti'ees. and often forgetting to pay for what

they took. ('onse(|uent ly the pr(>|)rietor>. in »li^gust. >topped plant

ing ollshoots of this Nariely and sometimes even went to the lenixth

of cutting down old ])alm^." Nowadays so few offshoots are left that

tliere is ^oUM' danger of the com|)lete extinction of the variety. Even
if {'xcry ell'ort were nuule to re*'stablish it. it would re(|uire nuinv

yeMi*> bcfdic MtMiaklier dates could l»e produced in large (]uant it v.

o Tile iijitlves plve tlu* sMnie explanation «'f the extronio rnrlty of tin- jirlzotl

SrlMtny ( srr p. *X\) . the «tiily TunlslMn variety wlii«h niijjrlit he eonsideriM llrst

chiss of wljieh th«' writer fniltsl t«» pnMure onrshtH)ts.



VARIETIES OF PRIMARY IMPORTANCE. Vy^,

Although the Arabs iiivarial>ly rehite the history <r\v?n above in

attempting to account for the passing of this choice variety, it is pos-

sible that there are other reasons for its rarity. Some of the gar len-

ers who are familiar with it say that very careful nursing is required

to make Menakher offshoots live and grow. On the other hand. Si

Brahim Ben Ouedi, of Nefta, the owner of a fine young palm of this

variety, says that while great care must be taken in detaching and

planting Menakher offshoots, they are afterwards as easy to grow as

those of other varieties.

After an exhaustive search of all the Jerid oases for Menakher off-

shoots only nine could be obtained for importation into the United

States, of wdiich six were so small that little hope was entertained of

their living. Fortunately, they have been given every care in the

cooperative date gardens of the Department of Agriculture and the

Arizona and California experiment sta-

tions at Tempe, Ariz., and Mecca, CaL,

and when seen by the writer in Septem-

ber, 1905, all of them seemed likely to

ffrow. So even if this valuable date be-

comes extinct in the country of its origin,

there is a fair prospect of its being con-

tinued in the United States. It should

be stated that one of the finest of the
tv 1 1 •j'i J ji T% i J

FlG.T.—Outlines of DegletNoor seed
oftshootS was a gift to the Department andfrmt. (Natural size.)

of Agriculture on the part of Si Brahim
Ben Ouedi, of Nefta, from the tree mentioned above and represented

in Plate V, figure 1.

Deglet Noor (p. 104).«—A soft date (Pis. I and VIII, fig. 1) 1.^ to

a little over 2 inches long, and about one-half as wide, ovate oblong

in shape, generally widest at or near the middle, and blunt pointed at

the apex, often narrowed also at the base, maroon colored when ripe,

the flesh 2 to 3 lines thick, translucent, the seed a little more than one

half as long as the fruit, conspicuously pointed, and dark chestnut-

brown in color. (Fig. 7.) The stalks and branches of the fruit clus-

ters are bright yellow (not orange), the stalks long and slender,

sharply curved near the base, so that the bunches hang down far

below the crown of foliage. (PI. VI, fig. 1.) The trunk is com-

paratively slender. The foliage is light and delicate looking, and

the narrow leaves and leaflets are rather yellowish green. The si)ines

are slender and weak.

This w^ell-known variety is largely exported to Europe from Al-

geria and Tunis, and is practically the only North African date

that is known in the United States. There can be no doubt that the

a Described iu Bui. 53, Bureau of Plant Industry, pp. 33-36.
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Deglet Xoor presents a conil>iiialion of characters—fine flavor, sweet-

ness, attractive appearance, cleanliness, good keeping quality—that

can be rivaled by no other variety that is widely grown in Algeria

and Tunis. Only among very rare sorts, such as the Menakher (see

p. 60). is there any possibility of its meeting a competitor. Even in

the oases themselves it is the only kind that is found on the tables of

Europeans or that is served l)y the more wealthy natives to their Eu-

ropean guests. The general recognition of the superior quality and the

connnercial imi:)ortance of the Deglet Xoor is shown by the fact that

the " kanoon ** tax levied by the Tunisian government up(m date

palms in full bearing amounts to \\ francs (25 J cents) for each

Deglet Xoor tree, and only two-thirds of a franc per tree for all

other vai'ieties.

The Deglet Xoor ripens its fruit to ])erfection in the oases of the

Jerid, and the government is attempting to estal)lish it in the Xef-

zaoua region. Elsewhere in I'unis the climatic conditions are un-

fa voral)le to this variety, wliich is one of the latest sorts to ripen and

recjuires a high sum total of mean temperatures above (\4:A° F." to

l)ring it to })erfect maturity. Tlie maritime climate of Gabes is

particularly ill adapted to the Deglet Xoor, and the trials that have

been made of it there have been unsuccessful.

First introduced into Tunis from the Oued Rirh, in Algeria,

some 200 or 250 years ago. there are said to l)e now some 50,000 trees

of this vai'iety in the Jerid oases, in which case it constitutes 7 to 8

per cent of the total nuuil)er of palms of all varieties.'' The devel-

()])ment of a very respectable exjjort trade in Deglet Xoor dates dur-

ing the i)ast ten or fifteen years'" has stimulated the natives to i)lant

trees of this variety, and the jjioportion of Degh't Xoor to other

palms will doubtless steadily increase from this time forward. As
suflicient offshoots of this variety are not })roduced in their own gar-

dens, the iiilud)itants of the Jerid liave secured a modification of the

Tunisian hiw against the importation of living ])lants,'^ thus allowing

them to bring offshoots from the Oued Uirh oases in Algeria.

a F/stiinnt<Ml by W. T. Swinfrle (Hnl. r>a. Hiireaii of rinnt Industry. !»• ^''^ to

JlKKH'^^Mte :\XAH)° V.

'' 'I'Ih' tol.il iinnilMT of itro(hn*livr d.itc p.-iliiis in the .lerid in jjenorally pUued
nl from r.<Mi.(MM» to 7<k».(mi(i. nltlK.uirli sonu* :intlioriti(»s (»stini:ite :is hij;Ii ns

1,(MN).(MH) tr('<>s.

f" Kstiniiilfd in is;>:{ i<t .iniount to r.(;o.(MK» pounds, w liil«> in l'.M>4 more than

foiu' tinu's that quantity ( *_\S( •»().( m H » pounds) is said to hiwo hiHMi punhas«Hl for

<'.\port .V»o.(MN» poiuids hy a siiiLrlc Frriich lirni. Th»» annual exports of

Urj^lrl Noui- (hitrs fidin I lie ports <»f Tunis ai'c sai«l to hav(» avera^tnl in reifut

yrars 1.17r».(MH» to 2.1i<Mi,(MM» ponnds. all of tliis (piantity haviuj: been grown in

the .Icrld «»ast's.

•J I M»slj;niHl to juTvont \\\v introduction nf phylloxera.
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As to the quality of the Deglet Noor dates produced in tlie Jerid

oases, the buyer for a well-known French iniportin^^ house, who had

operated during several previous years in the Oued Rirh but wlio

last season (IDOl) made his purchases in the Tunis oases, was of tlie

opinion that the latter region surpasses the Oued Rirh oases in the

quality of its Deglet Noor dates. As compared with the fruits of

this variety grow^n in the Oued Souf," those of the Jerid are larger,

softer, and of finer appearance, while the Deglets of the Souf arc

said to be superior in keeping quality.

The natives consider a sandy soil as decidedly more favoraljle to

the quality of the Deglet Noor fruit than one containing much silt

or clay.

Deglet Noor dates begin to ripen in quantity in the Jerid toward

the end of October; Masselot gives October 25 as the usual date.

The harvest of 1904 commenced about that date and continued

throughout November, December, and the first days of January, 1005.

The crop is generally purchased on the trees for about two-thirds of

the price which the dates bring at Avholesale at Marseille, and the

buyer undertakes the gathering ^ and packing of the fruit. In 1904,

when the crop Avas an unusually abundant one both in the Jerid and

the Oued Rirh and the price correspondingly low, these dates sold on

the trees for about $2.59 per 100 pounds, and brought at Marseille

from $3.54 to $3.88. In 1903, when the crop was nuich smaller,

Deglet Noor dates from the Jerid sold at Marseille for from $4.75 to

$4.80 per 100 pounds. The season of 1904 was unusually favorable

to the quality as well as the yield, less than 0.3 inch of rain having

fallen at Tozer during the months of September and October together,

and only 0.2 inch during November.

The Deglet Noor is slower in coming into full bearing than most

other varieties, the palms generally not giving a good crop until thev

are ten years old, while the Fteemy variety begins to yield largely

when only four or five years old. The fruit of very young trees is

said to be usually inferior in quality. While some varieties bear well

every year, a Deglet Noor palm produces largely only every second

or third year, and the average crop is smaller than that of many less

esteemed kinds. The average yield in the Jerid of Deglet Noor palms

in full bearing is stated by one authority to be 132 pounds,^" while

a See Bui. 8G, Bureau of Plant Industry, p. ^4.

* See p. 52 for an account of the methods of harvesting.
c In Algeria the average product of this variety is variously estimated to he

from 88 to 132 pounds. (See Bui. 53, Bureau of Plant Industry, p. 35.) On
account of its relatively low productiveness and its delicacy of constitution, the

inhahitants of the Mzab oases are somewhat prejudiced against this variety,

notwithstanding the undeniable excellence of its fruit. But, being largely
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for the Fteemy and Kenta varieties 200 and 300 pounds, respectively,

ure not considered extraordinary yields.

Opinions differ in the Jerid as to the degree of resistance of this

variety to large amounts of salts in the soil. The proprietor of one

garden at Tozer, in a part of the oasis where there is much saline

efflorescence, regarded the Deglet Noor as the most susceptible of all

\ arieties to the effect of "' alkali." while at El Hainma experts in date

culture told the writer that, if freely irrigated, this variety shows a

high degree of resistance.

lioo Afiaij (p. 101).—A soft date (PL IX, fig. 2), about 2 inches

lonir and from a little more than one-half to three-fifths as wide,

(•onsi)icuously wider above than below the middle but narrowed to

the blunt apex, bright purplish maroon when ripe, the flesh 3 to M
lines thick, tender yet firm, the seed a little more than one-half as

long as the fruit, cinnamon brown. (Fig. 8.) The stalks and

branches of the fruit clusters are deep

orange. The foliage is said to be heavy

and the leaves wide and very green.

This variety occurs in the gardens

of El Hainma oasis (Jerid) and in

the Xefzaoua, but is nowhere connnon.

The fruit is remarkable not only for

its large size, thick flesh, and delicious

flavor, but for its beautiful coloring,

its tints rivaling those of scarlet oak

leaves in the autunm. The fruit ripens

rather late (in November, according

to Masselot). It resembles that of the

Areshty variety (soo p. 70), but is nuich more highly colored. It is

said to be better flavored than the Areshty when thoroughly ri})e, and

in tlic writer's opinion this is true. On the other hand, the natives

pi-el'er tlie fViiit of Areshty to those of Boo Affar when only partly

ri|)e. The flesh is tender, yet rather firm, and is very sweet and full

of sugar. The skin, even of the rii)e fruit, is fairly clean and dry.

Of this variety H offshoots were imported.

Thon.ia (i).'m)).— (Also spelled Troundja.) A soft date (PI. IX,

fig. 1), jxM'feetiy round, or nearly so.
1
J to nearly 2 inches in greatest

(bametei-. inai'oon to pi-une purj)le when ripe, the fle-h 4 to 5 lines

thick, very sugary, yet firm: tlie seed very thick, six-tenths to seven-

(eiitlis as long as the fruit and aUiut three-fifths as long as wide,

jMi^Mijed in oflirr bnsinoss. tlioy nro not so dopondont for a livelihood upon tin*

pnnluct of tlieir date palms as are the natives of other Saharan oases, else they

wouhl proltahly attach ^jreater Importance to tlM» commercial suiK.»riority of the

Deglet Noor. (Sw Chariot. In Dul. JSoc. (JCitgr. d'Algcr. TJUo.)
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Fig. 9.—Outlines of Tronja seed

and fruit. (Natural size.)

much furrowed. The foliage (PL IV, fig. 1) is dense, the leaves wide,

crowded with leaflets, and drooping gracefully at the ends.

This is a rare variety, apparently confined to Tunis, occurring spar-

ingly in the Jerid and the Nefzaoua. The fruit, which ripens in

October, is remarkable for its large size, the thickness of its flesh, and

its globular shape. The short, very thick

seed is also characteristic. (Fig. 9.)

This date is highly esteemed by the

natives. The flesh is very firm and even

somewhat tough, extremely sweet, and very

rich flavored, the flavor suggesting that

of the Fteeniy. Tronja dates can not be

eaten in large quantity, as their richness

soon cloys, but as a dessert fruit they are

very promising. They ripen in October.

Of this variety 8 offshoots w^ere imported.

Boo Faooos (p. 101).—The name (in

French orthography, Bou Fagous, or Feg-

gouss) signifies " father of the cucum-

ber." A soft date. If to If inches long,

considerably more than one-half as wide,

constricted near the middle and widest toward the apex, maroon to

prune purple when ripe, the flesh 2J lines thick, the seed from a little

more than one-half to five-eighths as long as the fruit, rather slender.

(Fig. 10.) The orange-colored stalks of the fruit clusters are

sharply curved and so short that the rather small bunches hardly

extend beyond the leafstalks. The foliage of this, as of several

other of the finest varieties, is of a light and delicate aspect, due in

this case to the relatively few leaves

and the narrowness of the leaflets. The

leaves themselves are large and wide.

As in the Deglet Noor, they curve down-

ward very noticeably. In color they

are an unusually rich green. The spines

of the leafstalks are few and weak.

The offshoots remain small while at-

tached to the parent tree, and the Arabs

advise that greater care be taken to keep

them moist after removal and before

planting than is necessary with most other varieties.

The variety is rather common, but nowhere abundant, in the oases

of the Jerid, to which it appears to be confined in Tunis, although

said to occur also in the Mzab oases of Algeria. It is in high repute

among the natives, being exported to all parts of Tunis and Al-
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Fig. 10.— Outlines of Boo Fagoos seed

and fruit. (Natural size.)
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geria. The large fruit is remarkable for its unusual shape, some-

what like that of some varieties of gherkins, to which it doubtless

owes its Arabic name. The flesh is thick and rather firm, 3^et tender.

It is very sweet and has a very distinctive and highly attractive

flavor. It ripens late in October. Of Boo Fagoos offshoots IG were

imported.

Tafazween (p. 101).— (Name spelled by French writers " Tafa-

zaouine.") A soft date, 2 to 2| inches long, about two-fifths as

wide, oblong, tapering slightly from base to apex, bright bay col-

ored when ripe, the

skin conspicuously

marked with short

linear scars, the flesh

li to 2 lines thick, the

s 1 e n d e r seed about

three-fifths as long as

the fruit. (Fig. 11.)

This variety is com-

mon in the Oued Souf,

in Algeria, where it is

considered one of the

best dates of the re-

gion." It is also found

in the Mzab and Oued
Kirli oases of Algeria.

In the Jerid, where the

name is pronounced
** Tafazweent," it is

extremely rare. The
li:iii(l>om(' IVuit is easily recognized l)y its long, narrow shai)e, bright

buy coloi'. and ( iirion>ly marked sl<in. It is said to ripen in ()etober.

The llesli is soft and I lanslucent, like that oi" the Deglet Noor. It is

\('i'y ^weel :iii(l of excellent fhnor. in this res})ect somewhat resem-

bling Lagoo. bul snperior. Twenty-one otl'shoots of this j)romising

\aiieiy \vei-e imported, of which only one was obtained in Tunis.

F'i'KK.MV ( |). 1()(>).— (Name spelled by French authorities" Ftimi."")

A soft date (1*1. X. hg. .'M . Iji to 2 inches long, ai)out one-half as

wide, oblong, slightly nariowed at both ends, dark })ur|)lish maroon
when i"ipc. the surface shining, the llesh soft and sirupy, about 2

lines thick, the seed a little nioic than one-half as long as the fruit,

sleuikr. (Fig. 12. )

Kn;. 11. 'rjifazwcen scscds aiul fruits. (Natural .size.

j

" Srr I'.iil. SC. r,ur«Mii nf I'laiil liidiistry. \\. LM;.

ui:
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CZ~>

Tlio foliage of this variety (PL VII) is luxuriant and the numer-

ous leaves arc long, wide, and crowded with long, broad leaflets. In

color they are decidedly bluish, owing to the presence of a li'avv

white bloom. When this is rubbed off, a rich, deep grass-green coh)r

appears. The spines are stout and green. The deep orange-colored

stalks of the fruit clusters are shorter, much stouter, and much less

bent than in the Deglet Noor, so that the bunches do not hang down
below the crown of foliage, as in that variety. The clusters them-

selves are shorter and more crowded w^th fruit.

This is by far the most abundant variety in the Jerid oases, com-

prising probably at least one-third of all the date palms in that

region. The best fruit of this variety is said to be produced in the

oasis of Kriz (El Oudiane). In the Nefzaoua it is not abundant,

and in the oases near the coast it is of relatively small importance.

In the oases of eastern Algeria, although geographically so near

the Jerid and in such close communication with the latter region,

this variety seems to be little knoAvn,

although at Ourlana, in the Oued Rirh,

it is said to occur under the name of

" Bou Aroussa " (father of the bride).

After the Deglet Noor, Fteemy is the

variety most generally esteemed among
the natives of the Jerid. Its great im-

portance is shown by the fact that it is

apparently the only variety of which

the fruits are differently designated,

according to whether they are in the

bunch (halig) or detached (mantoor). It is largely exported to

other parts of Tunis and Algeria and even, it is said, to Europe
(probably to Italy). It is one of the kinds that is most sought after

by the nomadic Arabs Avho barter the grain they raise in the plateau

region for the dates of the Jerid.

Although inferior in flavor to the Deglet Noor, the Fteemy is

unquestionably an excellent variety, greatly excelling the Deglet

Noor in vigor, rapid growth,'^ early productiveness, and large yields.

The oblong fruit when ripe is of a fine reddish-purple color, which

contrasts strikingly Avith the deep orange branches of the clusters.

It is very rich in flavor, extremely sweet, and so soft and sirupy as

to melt in the mouth when fresh. It can not be eaten in great

a jNIr Bernard G. Johnson, ayIio is stationed at the cooporativo date irardcn

of the Bureau of Phint Industry and the California experiment station at

Mecca, Cal., reported in October, 1905, tliat among the oft'shoots from Tunis

planted there in INIay of the same year, those of the Fteemy variety were show-

ing signs of growth in larger proportion than those of any other kind.

Fig. 12.—Outlines of Fteemy seed

and fruit. (Natural size.)
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quantity, however, without cloj'ing. A further disadvantage is that

owing to the excess of sirup it contains, it becomes ver}^ stick}^, and

is therefore less satisfactory as a dessert fruit than the Deglet Noor.

It is said to be easily preserved, and the Fteemy was enumerated at

Kebili among the seven best-keeping sorts. Fteemy dates sold at

Tozer in lOO-t for about $1 per hundred pounds on the tree, which

was about two-fifths of the price then being paid for Deglet Xoor

dates. The offshoots are cheaper than those of the Deglet Xoor,

48 cents being the average price of a good offshoot.

The offshoots of this variety are frequently allowed to grow up

around the parent stem, so that at length it is often hard to distin-

guish the original trunk. This is never permitted in the case of the

Deglet Xoor, the offshoots of that variety being always removed for

planting while still quite small.

The habit of blossoming a second time, generally in July, is more

characteristic of this than of any other Tunisian variety. The sec-

ond-crop dates, 'being unpollinated, are seedless and remain small and

green. In the autumn it is not uncommon to see large clusters of

lliem overtopping the bunches of Iiighly colored ripe dates. They
I'cmain upon the trees throughout the winter, and are said to become

soft and edible in May.

The Fteemy variety is considered one of the most productive, giv-

ing a good crop every year. Trees bearing 15 to 20 well-filled

clusters are frequently seen, and 200 pounds is by no means an un-

usual vield. The trees beffin to bear a considerable amount of fruit

when only five years old. so that this variety comes into bearing about

twice as rapidly as the Deglet Xoor.

Fteemy is a late-ripening variety, its fruit beginning to mature

in (|uantity at the same time as the Deglet Xoor (about October 20).

As the dates can be left on the trees a long time after they are ripe

without deterioration, unless much rain falls, the harvest of this

variety is generally })()slp()ne(l until after that of the Deglet Xoor.

Fteemy dates are generally the last to be gathered, often remaining

on the palms until the end of January.

In resj)ect to ability to withstand '* alkali " in the soil, the pro-

prietor of a garden in the saline part of the oasis of Tozer told the

writei' that he considers this the most resistant variety, more so even

than Kenteeshy. .Vt Nefta the aniins and other agricultural experts

lanUed it among the four most alkali-resistant varieties of the oasis.

At Kl Ibnnnia also it is regarded as one of the three or four most
resistant kinds. pro\ ided it is abundantly irrigated. Of this variety

25 offshoots were ini|>orted.

Aim:shtv (p. 101).— (Name s]>elled .Vrichti by French writers.) A
soft date, Ij^, to 2.\ inches long, one-half to two-thii'ds as wi(l(\ sliirhtlv
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largor above than below the middle, broad and rounded at the apex,

light bay or hazel brown Avhen ripe, the flesh 2^ to '> lines tliifk. firm

but tender, the seed about one-half as long as the fruit, rather thick,

irregularly roughened. (Fig. 13.) The stalks and Ijranches of the

fruit clusters are pale orange. The foliage of this variety is rather

liglit, and the leaves droop somewhat as in Deglet Xoor palms. The
Arabs say that the foliage of the Areshty is greener than that of the

Deglet Noor. The leaflets are long, narrow, and rather sparse. The

s])ines on the leafstalks are comparatively few, slender, and weak.

The trunk is stout.

Frequent in the oases of the Jerid, the Nefzaoua, and Gabes, but

nowhere abundant in Tunis. At Gabes the fruits are smaller and

duller colored than in the Jerid, and are said not to preserve well.

It occurs also in Algeria, at Biskra, and in the Oued Rirh. This is

one of the largest dates grown in Tunis. The fruit is generally egg-

shaped. It ripens about the middle

of October, but is considered by the

natives to be at its best before it is

perfectly mature, although to an

American palate it would doubtless

be preferable when ripe. The flavor

of the thoroughly ripe fruit is agree-

able, although not very remarkable.

While not as rich and sweet as the

Boo Affar (see p. 66), it is whole-

some, nut-like, and not easily cloying.

The flesh becomes quite firm and the

ripe fruit keeps its shape well when preserved. Thirteen Areshty

offshoots were imported.

Ftg. 13.—Outlines of Areshty seed and
fruit. (Natural size.)

DRY DATES.

HoRRA (p. 98).—The lame is also spelled Hourra, Harra, and

Herra, and means "pure" or "noble." A dry date (PL X, fig.

1), about 2 inches long, about one-half as wide, ovate, narrowed from

the base to the rounded apex, rather dull purplish maroon w^hen ripe,

the flesh 2 to 2^ lines thick, with its white central zone much thicker

than the dark outer portion, the seed usually about one-half as long

as the fruit. (Fig. 14.) The stalks and branches of the fruit clus-

ters are orange yellow. The leaves are large, with very numerous

slender leaflets.

This variety, wiiich also occurs in Algeria—at Biskra and in the

Oued Rirh—is frequent in the Jerid and abundant in the Nefzaoua,

where, the Deglet Noor not being groAvn, it is generally esteemed as

the finest variety. At Gabes there are a few trees, but the variety
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does not thrive well so near the sea. The fruit is the largest and

finest produced by any variety of the dry date class. This, indeed,

can l)e regarded as a connecting link between the dry dates and some

of the firm-fleshed type of soft dates (Khalt Horraowia, Khalt Mooa-

shem, etc.). Horra dates ripen in September and October. The

flesh becomes quite solid in the ripe fruit, but is never extremely

hard and dry. It has the characteristic nutty flavor of the dry dates,

but is much richer than most of them. It is at its best only when

perfectly mature. Europeans who are acquainted with this date

praise it highly. I)u Paty de Clam « pronounces it. a " rival of the

Deglet |No()r|.'' The commandant of the French garrison at Kebili

likes it better than the Deglet Xoor. and gives it the preference over

all other varieties for planting in his garden. Not only is it highly

esteemed by the natives, but it is said to be exported to Europe and

even to France. The caid of Kebili

ranks it among the seven best-keep-

ing varieties of the Xefzaoua. It is

a medium early sort, ripening in the

latter part of October. The palms

have not a very vigorous look, yet

they appear to be resistant to alkali

in the soil and to thrive with less

irrigation than such varieties as

Deglet Xoor and Fteemy. Forty-

eiirht ofl'shoots of this variety were

imported. Xearly all of these were

ol)tainod in the X^efzaoua. as in the Jerid offshoots are scarce and the

nM(i\('> MIT rcliutant to i)art with them.

Kknta (p. 1)7).—A (late of the (b-y type (PI. X. fig. 2), H to 1^

inches long, about one-half as wide, narrowed from the middle or

above it to the broad apex, dull bay colored when ri])e, much of the

skin loosened in large blisters in the ripe fruit, the flesh IJ to 2 lines

thi( k, the seed somewhat more than one-half as long as the fruit,

rcmndcd :it l)oth ends, light brown. (Fig. 15.) The leaves of this

variety arc rather broad, witii numerous long, narrow leaflets. The
long leafstalks are spiny oidy near the base. The light orange stalks

of the fruit clusters are stout and horizontal or asciMiding. and so

short that with the bunches tliey do not equal the leafstalks. The
chistei's themselves are short, thick, and densely crowded with fruit.

This is one of the iiio-t iiiirhlv esteemed and ino>l widelv srrown of

the drv dates found in 'I'unis. and is >aid also to occur in Algeria.

While abundant in the Jeritl. it is relatively nuich more important

Via. U.- Outlinos of Hori-a seed and
Iruit. (Natural size.)

nlOtiKle sill- Ir Djrri.l. r.ul. (Jro-r. Ilisl. «•( Ih'srr., No. ;: (18;):j).

issued in IS'.M. p. 1*J.

Spparnt«\
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in the Nefzaoua. One-fourth of the palms in the oasis of Kebili are

said to be of this variety, and the French commandant there has

selected it, together with Horra (see p. 71) , for planting in his garden.

It is also very important at (labes, where it is ranked among the six

best kinds of the region. The fruit is of medium size and, as indi-

cated in the key (p. 97), is remarkable among the dry dates for the

manner in which the skin becomes loosened into large blisters, which

is usually a peculiarity of the soft dates rather than of the dry dates.

The flesh is rather thin and becomes quite firm, although not very dry,

in the perfectly ripe fruit. The surface is clean and dry, even when
the fruit is quite ripe. It is not sirupy, although pleasantly sweet,

and can be eaten in quantity without cloying. The flavor is very

agreeable, wholesome, and of the nutty quality characteristic of most

dry dates. Dates of this type, if extensively grown in this country,

might become an important element in the diet of those who prefer

vegetable to animal food." Fruit of this variety is said to sell on the

trees at $1.12 to $1.20 per hundred pounds,

a little less than one-half the selling price

of Deglet Noor dates.

The Kenta date is one of the best in keeping

quality of the dry dates, retaining its shape

perfectly and never becoming extremely

hard, as do most of that class. At Gabes

it is preserved in eartheuAvare jars, and is

said by the amins (agricultural experts) to
, p ,^ . iji •

, pji Fig. 15.—Outiines of Kenta seed
be one ot the two best keeping sorts ot the and fruit. (Natural size.)

region. One of the amins, wishing to em-

phasize its importance as a staple article of food, likened it to

wheat or barley and the soft dates to confectionery. The caid of

Kebili cited it among the seven best-keeping varieties. It is an im-

portant article of commerce between the inhabitants of the oases and

the natives of other parts of Tunis and Algeria, and is said even to bo

exported from the Nefzaoua to Europe (probably to Italy).

Kenta is a comparatively early ripening variety, maturing in the

Jerid about the middle of October and perhaps earlier. Its fruits,

like those of others of its type (e. g., Angoo and Kemta), are said to

be less liable than the soft dates to be spoiled if rain falls upon them

when in the ripening stage. At Gabes it is regarded as one of the

two most productive varieties. It is said to give an abundant crop

every year. In the Jerid many trees are pointed out as yielding 380

pounds of fruit. M. Minangoin mentions a tree at El Oudiane that

is said to produce 770 pounds, and also trees at Kebili at least 200

years old that still yield 265 pounds of fruit annually.

oAs suggested by Mr. O. F. Cook. See Bui. 53, Bureau of Plant Industry, p. 31.
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In the Jorid, Kenta* is said to be the most salt-resistant variety in

high-lying, well-cb'ained hind. At Gabes, on the other hand, it is

cited as the only variety that is not salt resistant; but this may be

because most of the saline land of the oases is low and badly drained.

Forty-three offshoots of this varietj^ were imported, the great major-

ity of which were obtained in the Nefzaoua oases.

VARIETIES OF SECONDARY IMPORTANCE.

DRY DATES.
•

Anooo (p. 07).—Fruit barely 1 inch long, about seven-tenths as

Avide, sometimes broadest below, sometimes above the middle, bright

bay colored Avhen ripe, much of the skin becoming loosened in large

blisters, the flesh a little more than 1 line thick, becoming firm and

dry, the white central portion thicker than the dark-colored outer

zone, the seed about two-thirds as long as the fruit, about one-half

as wide as long, light (drab) brown. (Fig. IG.)

The stalks of the fruit clusters are lemon yellow

(not orange). The branches of the clusters are

very denseh' crowded with the small fruits, which

liang on persistently after ripening instead of be-

coming easily detached.

This, the smallest fruited of the Tunisian vari-

eties, is found apparently only in the Jerid, and is

Fio. lo.-outiiuos of
1^^^^ known as Fl Hamma. It appears to i)e no-

Angoo seed and
_ ...

friiit. (Natural where comuiou. Despite its diminutive size and thin
"'^^^

flesh, this little date is one of the most attractive of

(lie dry type. Because of its moderately sweet, nutty, wholesome

flavor it can be eaten in large quantity without cloying, and should

be a healthful food. Like Kenta (see p. 72), it is exceptional among
the div dates, Ix^cause its skin becomes loosened into blisters over

much of the surface of the fruit. The fruits are said to be litth* in-

jured by autunni rains. They ripen in midautumn, keej) well, and

are nnich sought by the nomads of othei* j^arts of Tunis and Algeria.

Of this vai'iety ten offshoots were imported.

TiiAUY (]). Dft).—The na?iu\ wliich means '* golden," is also written

" Dzhabi," and is sometimes pronounced as if sp(»lle(l Dei'by." Fruit

r^ inches or slightly longei-. about one-half as wide, oblong, often

slightly constricted a little above the bas(\ somcnvhat pointed at

a|)e\. bright reddish brown when ripe; the flesh 1 to \\ lines thick,

rather lough, the dark-colored outer zom^ aj^parently much thickcM-

« A variety cnllod El PnrblM. <U»s<Til>o<l as Itavin^ a " crnHMi. dry fruit of

inediuin slxe," occurs in Al;;eriu.

l»2



VARIETIES OF SECONDARY IMPORTANCE. 75

Fig. 17.—Outlines of Thaby seed

and fruit. (Natural size.)

I

than the white inner portion; seed {il)()ut three-fifths as lon^i^ as the

fruit, rather slender. (Fig. 17.) The stalks and branches of the

fruit clusters are rich orange colored.

This variety appears to be confined to the Jerid, and to be Vjy no

means common there. It is one of the handsomest of the dry dates,

and one of the most attractive when preserved, keeping perfectly its

shape and its beautiful Avarm, reddish brown color. Unlike most of

the dry dates, in this variety the comparatively soft and dark part

of the flesh is thicker than the firm, white

core. It has an agreeable, wholesome

flavor, and can be eaten in quantity with-

out cloying It matures in October. Of
the Thaby variety, fifteen offshoots were

imported.

Lemsy (p. 99). Fruit IJ to IJ inches

long, about one-half as wide, elliptical in

outline, not conspicuously narrowed to the

apex, often slightly curved, dull purplish

maroon when ripe; the flesh 1 to 2 lines thick, becoming very firm

and dry ; the seed about two-thirds as long as the fruit, generally one-

third as wide as long. (Fig. 18.) The branches of the fruit clusters

are orange colored.

This variet}^ is said to be known in the Nefzaoua as Halooa Hamra.

It is common at Gabes and in the Nefzaoua, but is apparently want-

ing in the Jerid. It is a small, thin-fleshed, dry date, sometimes pre-

served, but usually eaten fresh and even

before it is perfectly ripe, as the flesh soon

becomes dry and hard. It is deliciously

sweet and has a fine flavor, tasting some-

what like a chestnut. At Gabes, where it

is regarded as a great delicacy, it is said to

mature at the end of August, at the same

time as Ammary (see p. 87). Of Lemsy
two offshoots were imported.

Halooa Bayda (p. 99).—Also spelled

" Halouaia," which designates the palm, " Halooa " referring to the

fruit itself. The name means " white sweetmeat." Fruit 1^?^ to 1-i

inches long, about one-half wide, elliptical in outline, not con-

spicuously narrowed at the apex, widest near the middle, dull pur-

plish bay when ripe; the flesh 1 to IJ lines thick, becoming very firm

and dry; the seed about seven-tenths as long as the fruit and one-

third to two-fifths as wide as long. (Fig. 19.) The branches of the

fruit clusters are pale orange.
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and fruit. (Natural size.)
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This variety, which is not common in the Jerid, abonnds in the

Xefzaoua. The JIalooa of the Ali^erian oases

appears to be distinct (see p. 99). It is much

like the Lemsy (see p. 75), but the fruit is even

smaller. It ripens rather early (October 10,

accordin*r to ]\Iasselot). and is generally eaten

fre-h, becoming hard and diy when preserved.

Because of their simple, wholesome flavor and

:K)t excessive sweetness, the writer found it

Fig. 19—Outlines of Haiooa possible to eat dates such as Lemsy and Halooa
Bayda seed and fruit. ,» i i /• i ^i ^i

'^

• i •

(Natural size.) r>ay(la iiiucli iiiore freely than the rich, sirupy

kinds. Ort'shoots of this variety to the number

of 24, mostlv obtained in the Xefzaoua, were imported.

SOFT DATKS.

MoKTi Beorv (p. 100).—French orthograj^hy. Moiikh Begri. The

name signifies "the brain of an ox." Fruit (IM. X, fig. 4) 1?$ to IJ

inches lontr, about three-fourths as wide, broadest at the base and

narrowed thence to the broad rounded apex, flattened on the sides,

briglit l)ay coloi-cd wlicn rij)e: tlie flesh very soft, about IJ lines thick,

rather dark colored, translucent; the seed light brown, one-half to

two-thirds as long as the fruit, about twice as

long as wide, rounded at both ends. (Fig. 20.)

The stalks and branches of the fruit clusters

are light orange.

This is an extremely rare and inucli esteemed

N'iiricty, apparently occuring only in the Jerid

oases. The trees are said not to bear heavily.

The dates are rntluM* small jind have an unusual

shape. The translucent flesh is very soft, l)ut

(he fruit is said to preserve well. It is very f,,;. :.m. outUm-s..f Mokh

sweet and (d* delicious flavor, ivsembling and ^^'^^''t seed and fruit.

pcrliaps ('(juabng the Deglet Xoor. The fruit>

ripen in the latter part of October. After a thorough search only

two offshoots could b(» procired for im})ortation.

B.wnii II.\.MM.\M ( p. 100).- -The nanuMueans ** pigeon egg." Fruit

1
fl

to I',' inches long, thi-ei^-eiglits to five-eighths as wide. egg-shai)ed,

l>r()a<le>l near the niithde, rather consj)icuously blunt pointed at apex.

nol keeping its shape well. darU ehotnnt brown with a tinge of

maroon when ripe: I he lle>h very soft and dark colored, about 2

lines thick; the m'imI one-half to five-eighths as long as the fruit, one-

third to two-fifths as wide as long, dark brown. (Fig. 21.) The
stalks and branches of the fruit clu>ter> are orauire colored. The

02
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Fig. 21.—Outlines of Baydli Ham-
mam seed and fruit. (Natural
size.)

foliage is of a rather delicate aspect and the leaves numerous, the

leaflets long, narrow, and rather sparse.

This is a handsome dark-brown date, with very soft dark-colored

flesh. It is always eaten fresh, not being conservable. It is exceed-

ingly sweet. The flavor of the perfectly rij)e fruit is agreeable and

very characteristic, resembling that of Tozer Zaid Safra (see p. 85).

To the writer's taste, however, it is far less attractive than that of

the Deglet Noor t^^pe or even of the dry

J.ates, and it very soon cloys. The natives

esteem it highly, as is shown by the fact

that in harvesting the Baydh Hammam
the clusters are carefidly passed from

hand to hand doAvn the trunk, instead of

being dropped to the ground by the man
who cuts them. The Baydh Hammam is

common in the Jerid, and is said to occur

also in the Nefzaoua, as well as in Al-

geria (Biskra and Oued Rirh). It rip-

ens rather late, hardly before November.

Of this variety 20 oifshoots Avere imported, all from the Jerid.

KsEBA (p. 100).— (Kessebi is probably another spelling of the same

name.) Fruit about 1| inches long, two-thirds as wide, ovate or oblong

ovate, widest below the middle, purplish maroon or bay when ripe ; the

flesh 2 to 2^ lines thick, firm yet tender; the seed very nearly two-

thirds as long as the fruit, tAvo-fifths as wide as long, russet broAvn.

(Fig. 22.) The branches of the fruit clusters are deep orange. The
foliage is characterized by haA^ng fcAA^ spines,

and these are slender and aa eak.

This A^ariety is rare in the Jerid, but in

the Nefzaoua, at Gabes, and at Gafsa it is

one of the most important sorts. A date of

the same name, described as a soft date, and

possibly identical, occurs in the Oued Kirh

oases of Algeria. The fruit, Avhich pre-

serA^es aa^^I, is A^ery sAveet and Avell flavored,

in the latter respect being intermediate be-

tween Horra and Lagoo (see pp. 71 and 80).

The Kseba variety, Avhicli ripens easily at Gafsa (see p. 20), may be

found valuable for regions Avhere the temperatures are not sufficiently

high to mature the Deglet Noor and other choice sorts. Its fruits

ripen in October. Offshoots to the number of 15 AA^ere imported.

DooNGA (p. 101).—Sometimes spelled " Denanga."^ Fruit a little

more than 1^ inches long, six-tenths to seven-tenths as Avide, egg-

FiG. 22.—Outlines of Kseba seed
. and fruit. (Natural size.)

o The " Deiigui " variety found at Gabes is a different date.
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shaped, broadest near the base, dull dark purplish maroon when ripe;

the fiesh IJ to 2 lines thick, the firm white central portion nearly as

thick as the soft, dark outer zone; seed small and thick, only about

one-half as long as the fruit and about one-half as wide as long,

narrowed at both ends. (Fig. 23.) The stalks and branches of the

fruit clusters are light orange.

This variety, which is one of the most highly esteemed and fre-

quently planted in the Xefzaoua, does not appear to be found in the

Jerid. It is a dark-colored, rather small date, with moderately soft,

dark-coh)red flesh, and Avith a clean, dry skin. It is A^ery SAveet and

of a fine fiavor, suggesting that of the Deglet Noor. The number of

Do(mga offshoots imported was 10, all from the Nefzaoua.

Bess?:k IIaloo (p. 101).—Also spelled '' Bisra Ilaloua." The name

means a sweetmeat (haloo) that is eaten just before it is thoroughly

rij)e (besser). Fruit l.'j to l^ inches long, about two-thirds as wide,

bi-oadest at or above the middle, rounded at the apex, keeping its

shape well when ripe, bright bay colored; the flesh 2 lines thick, com-

paratively dry when the fruit is ripe, light brown ; the seed two-thirds

to three-fourths as

long as the fruit

generally two-fifths

as wide as long,

with more or less

conspicuous w i n g -

like ridges on the

sides. (Fig. 24.)

The leaves aiv short

and rather stiff, with fk;. 24.—outlines of Bt^sstM-

. • 1 1 , Haloo seed and fruit. (.Nat-
comparatively short

,,„usize.)

stalks and wide h'af-

lets. I'he spreading or ascending stalks of the fruit clusters are so

short that the small bunches are nearly hichk'ii by the foliage.

'J'his is a common and highly esteemed variety in the »Jerid, and is

said to Ik' found also in the Xefzaoua, as well as at Biskra and in the

Oued Kirh, in Algeria. It is one of the kinds that is most sought by

the nomads of the interior, who come to the oases in the autumn to

excluuige thcii- ginin I'oi" dates. It is a small, light -colored date, with

tliick. comparatixclv lirm flesli. It is very sweet and has an agree-

al>le (lavoi-, somewhat iiitcnnctliate lu'tweiMi tliat of Lagoo (p. SO) and

that of Ilori'a (p. 71). Tlie natives seem to prefer it when not per-

fc'tly ripe. It matures I'arly in ()ct()lK'r. According to information

obtaine<l l)y M. Minangoin, it yicld> a good crop every year and is

one of tlic si.\ most pi'odiictive varieties of tlie Jerid. \\ Xefta the

amins (see p. JV2) rank it among the four most salt-resistant varietieij

FHi. Zi. ()utliu»'.s of DoonKii

Heed and fruit. (Natural

Hize.)
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Fig. 25.—Outlines of Oklit Fteeiuy .seed and
fruit. (Natural size.)

of the oasis. Of tliis variety 1<S olfslioots were iiii])ort('(l. all fVom ili«-

Jei'id.

Okjit Fteemy (p. 1()*J).—The. French orthography is Oukht Ftiiiii.

The name means " sister of Fteemy," this variety greatly re-

.sembling Fteemy in its trunk and foliage characters, as well as in its

fruits. Fruit '2 to ^J inches long, about two-fifths as wide, oblong,

straight, somewhat pointed at the apex, deep purplish maroon when
rii)e, the surface shining; the flesh 2 J to 8 lines thick, soft; the seed

slender, about one-half as long as the fruit, less than (me-third as

wide as long, dark brown. (Fig. 25.) The stalks and branches of

the fruit clusters are rich orange.

The numerous leaves are long and

I)r()ad, croW'ded w ith long leaflets.

The many fruit clusters are short-

stalked and almost hidden b}^ the

foliage.

This variety a2)pears to be con-

flned to the Jerid, being especially

abundant at Nefta, wdiere it is pre-

ferred to Fteemy, while at Tozer
the latter is better liked. The very handsome fruit is longer and
more slender than that of Fteemy (p. 08), and is often brighter col-

ored, but is otherw ise very similar. In regard to flavor, the writer

_ could detect no difference. Al-

though very soft and sirupy, the

fruits preserve well, Okht Fteemy
being enumerated by one authority

among the seven best-keeping sorts.

The fruits are said to be the kind

most in demand by tlie nomads
from other parts of North Africa

who obtain their supply of dates

ill the Jerid, and Avho exchange

4: measures (about 2^ i)ecks) of

wheat for 9 measures (about 5^ pecks) of dates of this variety.

Okht Fteemy palms give a good crop every year and are very 2)ro-

ductive, this being among the six best-yielding varieties in the Jerid,

according to M. Minangoin. A tree at Nefta, by no means excep-

tionally productive, wdiich had 15 Avell-furnished clusters of fruit,

wjis estimated by the tenant of the garden in which it grc^w to bear

at least 220 pounds of fruit. These dates are not generally rii)e be-

fore November. The amins of Nefta place this among the four most

alkali-resistant varieties of the oasis. Offshoots to the number of 21

were imported,
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Fig. 2(i. -Outline^ of Rhars seed and fruit.

(Natural size.)
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Rh.irs (p. 102).—Also known as Rhars (or Ghars or Gheress)

Mettigui. Fruit If to over 2 inches long, two-fifths to nearly one-

half as wide, oblong or inversely egg-shaped, bay colored when ripe,

the surface somewhat shining; the flesh 2 to 4 lines thick, very soft;

the slender seed about three-fifths as long as the fruit, not more than

one-third as wide as long, broad and rounded at both ends. (Fig.

2f).) The ripe fruit does not keep its shape well when preserved.

The stalks and branches of the fruit clusters are bright orange. The

trunk is stout and the foliage luxuriant, the numerous long leaves

being croAvded with long, broad leaflets.

This variety, so abundant and so important in the oases of eastern

Algeria, is rare in Tunis, its place being taken by varieties such as

Fteemy and Okht Fteemy. (See pp. 08 and TO.) While the latter,

howcA'er, are among the latest ripening kinds, Rhars is one of the

earliest. It is said by Masselot to begin to ripen in the Jerid as

early as the end of July. The fruit is large, bay colored when ripe,

with c()))ious, soft, sirupy, translucent flesh, very sweet and rich

flavored. Although not one of the

best-keeping sorts, it is preserved by

natives in skins for use during the

winter. Xo offshoots of this variety

were imported from Tunis, as the

Department of Agriculture had pre-

viously introduced large numbers from
Algeria.

Fiu. :>7.-outUuo.s oi Laguo sued aud Lacjoo (i). 102).—Fruit uearlv 2
fruit. (Natural size.)

" •\

inches long, less than one-iialf as wide,

oblong, tapering slightly to the apex, more or less curved, bay to

light maroon colored when ripe, the surface somewhat shining; the

flesh about 2 lines thick, rather tough, dark cohuvd ; the seed slen-

der, thi'ct'-lifths to two-thirds as long as the fruit, not more than
one-tiiird as wide as long, russet brown, its surface roughened with
fine wrinkles. (Fig. 27.) The stalks and branches of the fruit

clusters are orange colored. 'Hie crown of foliage is rather small,

the leaves short and rather still', with long, rather wide leaflets. The
short, densely crowded fruit clusters do not equal the leafstalks.

(PI. VI, fig. 2.)

This variety is apparently confined to the Jerid oases, where it is

fairly common and is highly esteemed by the natives. It is one of

the earliest kinds, being said to ripen by the middle of Septeinl^r.

and even (according to Masselot) in August. The fruit is of
medium length, narrow, and is dark colored when riiH*. The flesh

is rather thin, but soft, wvy ^wcct. and of an agreeable, character-

istic flavor, somewhat res^'mbling the Khars variety. It keeps well
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Fig. 28.—Outlines of Zekry seed

and fruit, (Natural size.)

and is exported throughout Tunis and Algeria. (Jf this variety

23 offshoots were imported.

2ekky (p. 108).—Also spelled " Zechri." Fruit U to nearly 12

inches long, about one-half as wide, inversely egg-shaped, keeping

its shape fairly well when preserved, bay to maroon when ripe; the

flesh about 1^ lines thick, moderately soft ; the seed between one-half

and two-thirds as long as the fruit, about two-fifths as wide as long.

(Fig. 28.) The stalks and branches of the

fruit clusters are orange colored.

This variety, infrecjuent in the Jerid, is

common in the Nefzaoua, where it is in

high repute. When perfectly ripe the

flesh, although rather thin, is soft and very

sweet. The flavor is characteristic, sug-

gesting both chestnuts and persimmons.

The palms are said to yield heavily. Of
this interesting variety 11 offshoots were

imported, all from the Nefzaoua.

Khalt Mooashem (p. 101).—The name means " tattooed Khalt."

«

Fruit If to nearly 2 inches long ; about one-half as wide, egg-shaped,

narrowed from about the middle to the rounded apex, keeping its.

shape perfectly when preserved, dark prune purple when ripe, the skin

mostly adhering very closely to the flesh, conspicuously marked with

transverse and longitudinal scars (hence the name) ; the flesh about

2 lines thick, firm yet tender; the seed

about one-half as long as the fruit,

nearly one-half as wide as long, broad-

est near the middle, light brown, rough.

(Fig. 29.) The branches of the fruit

clusters are bright orange.

A rare variety of the Jerid. The

excellent fruit is characterized by its

dark prune color, curiously scarred

skin, copious flesh, and very sweet,

highly attractive flavor. It apparently

keeps perfectly. Thirteen offshoots

were imported.

Khalt Deglaowia (p. 101).—The name signifies ''Khalt resem-

bling a Deglet (Noor)." Fruit If to l^ inches long, about one-half

as wide, egg-shaped, narrowed from about the middle to the rounded

apex, keeping its shape well Avhen preserved, dark maroon purple

when ripe, much of the skin loosened into soft blisters, the flesh

a Although the word " khalt " is generally defined as meaning a dry date,

most of the " khalts " of the Jerid oases which have received special names are

soft dates and often of excellent quality.
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Fig. 29.—Outlines of Khalt Mooasliem
seed and fruit. (Natural size.)
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about 2 lines thick, firm \^et tender ; the seed about two-fifths as long

as the fruit, aljout one-third as wide as long, cinnamon brown. (Fig.

80.) The stalks and branches of the fruit clusters are light yellow

(not orange).

This variety occurs apparently only at Nefta, and is not common

there. The fruit is rather small, with fairly thick, firm flesh. The

fine flavor suggests that of the Deglet Xoor, which it resembles also

in the shape of the fruit and the maize-j^ellow color of the branches of

the clusters. Of this rare variety only two offshoots could be pro-

cured.

Khalt Hokraowia (p. 10.")).—The name means " Khalt resembling

Horra." Fruit 1^ to over '2 inches long, narrowed from near the

base to the somewhat pointed apex, keeping its shape well when

preserved, dark maroon i)iir])le when ripe; the flesh 2 to 3 Ihies thick,

firm yet tender, very sugary: the seed about one-half as long as the

fruit, about one-third as wide as long. (Fig. 31.) The branches

Fk;. :«).—Outlines of Khalt Do|i;la-

owitt seed uud fruit. (.Natural ^''*'- :^1—Outlines of Kbult Hurmowia
nizii.) seed aud fruit . cNatunil size, t

of the fruit clusters are orange colored. The crown of foliage is

well dcNi'Iopcd, the U'aves hirge and the leaflets long and numerous.

A line variety of the fJerid, by no means common. The large, hand-

some fruit somewhat resembles that of Ilorra (see p. 71), both in

aj)pearance and flavor. The flesh is c()})i()us, firm yet tender, and

contains a great deal of sugar. JSix ollshoots were obtained.

VAKIKTIKS OF MINOK IMroKTANCE.

niiY n.^TEs.

Bav.kh^ (p. DT).— French orthography, Uadjoii. Fruit 1', inches

long, about two-thirds as wide. egg-sliMju'd, pur|)lish maroon or bay

colored when iij)i'; the flesh 1
.J
lines thick; the seed nearly two-thirds

as long as the fruit, one IimH' as wide m> long, light brown. (Fig. IV2.)

The stalks jind i»ranches <tf ihc fruit chi^lei> nre pale orangi* colored.

The leaves are numerous, short but with long stalks and rather stiff,

the leaflets long and ()road but i*;itjn'r spar>(». The small, dense

bunches of fruit hang down on long curved slalLs.

02
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Fig. 32.—Outlines of Bayjoo
seed and fruit. (Natural
size.)

Abundant in the Jerid, and occurs also in the Xefzaoua. It is one

of the varieties most widely exported to other parts of Tunis and
Algeria. Flavor nutty, agreeable, but not very characteristic, tj^p-

ical of the dry date class. Matures in October (the 20th, according

to Masselot). Number of offshoots imported, 7, all from the Jerid.

Kemta (p. 98).—Also spelled Remtsa (probably a misprint).

Fruit 1| to If inches long, about one-half as wide, oblong, somewhat
pointed (bluntly) at the apex, generally distinctly constricted a lit-

tle above the base, dark maroon colored when
I'ipe; the flesh about 1 line thick, rather

tough; the seed one-half to two-thirds as

long as the fruit, a little less than one-half

as wide as long. (Fig. 33.) The stalks and
branches of the fruit clusters are bright

orange.

Occurs in the Jerid, especially at El Ham-
ma, but appears to be uncommon. Is readily

distinguished from other dry dates by being

generally distinctly constricted a little above
the base; hence resembling Boo Fagoos (see p. 67) in shape. Flesh

firm, moderately sweet, with an agreeable flavor resembling that of

Thaby (see p. 75), to which this variety appears to be closely related.

Said to ripen early (in October) and not to be injured by autumn
rains. Number of offshoots imported, 10.

Hamra (p. 98).—The name means "red." Sometimes called

Hamraia (referring to the tree rather than the fruit).'* Fruit

IJ to 2 inches long, about one-half as

wide, egg-shaped, tapering from near the

base to tlie rounded apex, bright pur-

plish maroon w^hen ripe, the colors very

handsome ; the flesh 1 to 3 lines thick, be-

coming quite firm, the dark-colored outer

zone thicker than the white central por-

tion; the seed tAvo-thirds to four-fifths

as long as the fruit, generally about two-

fifths as wide as long, sometimes with
strongly developed wing-like ridges on

the sides. (Fig. 34.) The stalks and branches of the fruit clusters
are orange colored.

Fairly common in the Jerid and the Nefzaoua, occurring also in
Algeria. Is one of the largest and most showy of the dry dates.
Much resembles Horra (see p. 71) and surpasses it in brightness of

o Hamra Bischry (or Bechry) is said by some of the natives of the Jerid
to be identical with Hamra, although described in Algeria as a soft date. The
" Hamraya " of the Mzab oases is also described as a soft date.
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Fig. 33.—Outlines of Remta seed
and fruit. (Natural size.)
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color, but is decidedly inferior to it in flavor. Ripens in the latter

part of October and the beginning of November. Is not much
esteemed by the natives. Said to keep well, having been enumerated

at Kebili among the seven best preserving sorts. Number of off-

shoots imported, 4, all from the Jerid.

Kenteeshy (p. 99).—Also spelled Kentichi. Is known in Al-

geria as M'Kentichi Degla. Fruit about IJ inches long, slightly

more than one-half as Avide, oblong or slightly inversely egg-shaped,

dull bay when ripe, the skin remaining yelloAv ; the flesh, 1 to 2^

lines thick, becoming hard and dry; the seed about tAVo-thirds as

long as the fruit, one-third to two-fifths as Avide as long, broad and

rounded at both ends. (Fig. 35.) The stalks and branches of the

fruit clusters are dull orange. The palm is strong and A'igorous,

Avith coarse, heaA-y foliage, long leaA'es and numerous but rather

distant long and broad leaflets. The

stalks of the fruit clusters are curA'ed,

F'lG. 34. Outlinub of Hamra seed and
fruit. (Natural size.)

Fig. 35.—Outlines of Kenteeshy
seed and fruit. (Natui*al size.)

foruiinir nearlv a semicircle, but do not banc: doAA'ii below the foliaije.

Fairly couimon in the Jerid and much esteemed by the natiA'es, Avho

are reluctant to part with oll'shoots, notwithstanding the fact that the

fruit is small, thin of flesh, and becomes hard and dry almost before it

has lost its astringency. It ripens toward the end of October and

beginning of Xoveuiber. It is moderately sAveet and rather tasteless.

It yields heavily, being one of the most productiA'e varieties found in

Tunis, and is said to give a good crop f^very year. It is rej)uted to be

very alkali icsistant. but to re(juire })lenty of water, Kenteeshy is

said to thri\'e in poor soils where other varieties will not grow and to

be often |)lanted a^ a wind-l)reak. Number of offshoots imported,

J 1, all from the Jerid.

SOIT DATES.

TANTAiMK)snT ( |). 09).—French orthography. Tantaboucht. Fruit

nearly sj)herical. usmilly somewhat wider than long, 1 to 1
.J

inclies in

greatest diameter, usually widest above the middle, slightly depressed



VARIETIES OF MINOR IMPORTANCE. B5

at apox, not keeping its shape well when preserved, very dark brown

purple (almost black) when ripe; the flesh :i to 5 lines thick, very soft

and dark colored; the large seed two-thirds to four-fifths as long as

the fruit, one-half to two-thirds as wide as

long, smooth. (Fig. 30.) The stalks and

branches of the fruit clusters are deep orange

colored.

Rare in the Jerid, common in Algeria. A
date remarkable for its round shape and very

soft, almost black flesh. Flavor peculiar and

characteristic, even perfectly ripe fruit re-

taining a certain amount of astringency.

Number of offshoots imported (from the

Jerid), 5.

TozER Zaid Safra « (p. 100) .—Fruit U to If

inches long, one-half to two-thirds as wide as

long, oblong or oblong egg-shaped, widest near

the middle, broad, and rounded at npex.

not keeping its shape well when preserved

;

the flesh 1^ lines thick, extremely soft and

sirupy, nearly black; the relatively large

seed about one-half as long as the fruit,

tAvo-fifths to one-half as wide as long,

light brown. (Fig. e37.) The leaves are

long and very numerous, with short stalks,

almost concealing the fruit clusters.

Common in the Jerid. Flavor charac-

teristic, resembling that of Baydh Ham-
mam (p. 76), not attractive to the writer,

Ftg. .%.—Outlines of Tanta-

boosht seed and iruit.

(Natural size.)

Fig. 37.—Outlines of Tozer Zaid

Safra seed and fruit. (Natural

size.)

but much appreciated by the natives.

Generally eaten fresh, but sometimes

preserved for a short time in skins.

Yields heavily. Fruit ripens in the

latter part of October. Said at Nefta

to be one of the four most salt-resistant

varieties. Number of offshoots im-

ported, 9.

TozER Zaid Khala ^ (p. 100).—Fruit

IJ to If inches long, three-fifths to

two-thirds as wide, inversely egg-

shaped or oblong, broad and rounded

at apex, not keeping its shape well

Fig. 88. -Outlines or Tozer Zaid Khala

seed and fruit. (Natural size.)

a The very similar name " Taser Seit " is applied to a variety occurring in the

Mzab oasis.

ft Said to be known as Abdul Aziz (or Abd-el-Azaz) in the Oued Souf. A
variety of the latter name occurs in the Oued Rirh.
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Fig. 39.—Outlines of Saylm Boo Dra sood and fruit.

(Natural size.)

when preserved; black when ripe; the flesh about 2 lines thick, very

soft and sirnpy, nearly black ; the seed about two-fifths as long as the

fruit, about two-fifths as wide as long, dark brown. (Fig. 38.)

Less common than the Tozer Zaid Safra variety, which it very

closely resembles in appearance and flavor. Number of oifshoots

imported, 7.

Sayba Boo Dra (p. 102).—Fruit from 2 to more than 2J inches

long, less than one-half as wide, o])long, somewhat pointed at the

apex, usually curved. pnuK^ ]Mirple when ripe, the surface rather dull;

the flesh 3 to ^ lines thick,

rather firm ; the slender seed

about one-half as long as

the fruit and not more than

one-third as wide as long.

(Fig. 30.) The stalks and

l)ranclies of the fruit clus-

ters are bright orange col-

ored.

In Tunis apparently con-

fined to the Jerid oases,

wli(»ro it is rare. Occurs

also in the Oued Rirh in

Algeria. The name signifies that, turned over endwise seven times,

the fruit measures a cubit (20 inches), and is expressive of the great

length of this huge date, the largest of the Tunisian varieties. Flesh

tliick. i-ather tougli. Flavor agreejd)le, suggesting Boo Fagoos (see

]). ()T). It ripens al)()nt tlu^ end of

October. Number of oflshoots im-

ported, 10.

Kii.MiooBY (]"). 102).—French or-

th()gi'ai)hy, Klian-<)ul)i. Fruit about

2 inches long, less than two-fifths as

wide, often wider near theajx'X than

elsewhere, usually curved, between

bay and maroon coloi'ed when rijH*,

the surface sliiny; the >kin conspic-

uously loosened and remaining light

yellow: the flesh 1 to 2 lines thick, leather soft and dark colored: the

seed neaily three-lifths as long as the fruit, one-third as wide as long,

generally soujewhat cui'ved. (Fig. 10.) The stalks and branches of

the fiMiit clusters are orange coIoijmI. The Icmcs ai*e very long,

crowded with long, broad lea(l(*ts.

Frecjuent. l)ut not abundant, in the .lerid. Flesh of the ripe fruit

of (he consistency of thick jelly, moderately sweet, agreeable in

flavor, H'sembling Lagoo ( m'c p. sO). Said to pi-eserve well. Kipens
ill!

Fu;. 111. Outlines of Kbaitxiby stf^d and
fruit. ; Natural size.

)
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Fio. 41.—Outlines of Gasby seed and fruit.

(Natural size.)

in Oclo])er. The offshoots romain small while attached to the parent

tree. Number of offshoots imported, 2.

(tasby (p. 102).—Fruit about 2 inches long, about two-fifths as ^,ide,

oblong, often conspicuously curved, very dark prune purple with a

conspicuous bloom when ripe, the surface dull, the skin tough, russet

brown where loosened from the flesh; the flesh 1 line thick, dark

colored, remaining soft; the slen-

der seed not more than three-fifths

as long as the fruit, not more than

one-third as wide as long, russet

brown, often curved. (Fig. 41.)

The stalks and branches of the fruit

clusters are deep orange colored.

The crown of foliage is rather

small and delicate, the leaves short,

relatively long stalked, the leaflets

long. The offshoots remain small while attached to the parent tree.

Common in the Jerid. Ripens very early, next after Ammary (see

Ix^low), it is said; at the end of July, according to Masselot. A
handsome, long, slender, xlark-colored, generally curved date.

Highly esteemed by some of the natives, while others say it is used

mostly for making puddings and confectionery. The writer found

its flavor, wdiich is of the Lagoo type (see p. 80), rather attractive,

suggesting that of raisins. It is said to keep very well. Number of

offshoots imported, 19.

Bent Segny (p. 103).—Fruit If to 1^ inches long, about one-half

as wide, inversely egg-shaped, square at base, rounded at the apex,

keeping its shape poorly when pre-

served, very dark (almost black) pur-

plish broAvn when ripe; the flesh IJ

lines thick, very dark colored and very

soft; the seed about one-half as long as

the fruit, t^vo-fifths to one-half as wide

as long, rounded at both ends. (Fig.

42.) The stalks and branches of the

fruit clusters are deep orange colored.

Rather rare in the Jerid. A very

soft, sirupy date, with a pleasant but

not remarkable flavor. Ripens about the end of October. Number
of offshoots imported, 3.

Ammary (p. 103).—Fruit IJ to a little over 1^ inches long, about

one-half as wide, generally inversely egg-shaped, square at the base,

rounded at the apex, keeping its shape fairly well when preserved;

dark brown purple when ripe ; the flesh 1 to 1^ lines thick, ver}^ soft
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Flo. 4:i.—Outlines of Bent Segny seed

and fruit. (Natural size.)
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Fig. 43.—Outlines of Aniinary
se«'d and fruit. (Natural size.)

and dark colored; the seed about two-thirds as long as the fruit,

about tAvo-fifths as wide as long, blunt at both ends. (Fig. 48.)

The stalks and branches of the fruit clusters are orange colored

Foliage coarse and heavy, leaves very numerous, rather short stalked,

with long, wide leaflets.

Common in the Jerid, the Nefzaoua, at Gabes, and in Algeria. I?

the earliest maturing variety in Tunis, ripening in the Jerid in

August (oi- ('V(Mi tlie middle of July, according to Masselot), and

from September 1 to September 15 at Gabes.

Said to give a good crop every year, and to

be very productive. Fruit of rather medi-

ocre quality. Number of offshoots im-

ported, 12, all from the Jerid.

Gooxny (p. 108).—Fruit about If inches

long. abr)ut one-half as wide, inversely ("ilg-

shai)ed, oblong (broadest above the mid-

dle), keeping its shape fairly well when
j^reserved, bay to maroon colored when
ripe; the flesh about 1-i lines thick, dark

colored, remaining rather soft ; the seed more than one-half as long

as the fruit. al)ont one-third as wide as long. (Fig. 44.) The stalks

and l)ranches of the fruit clusters are bright orange colored. Foliage

rather coarse, the leaves very numerous, short, and rather short

stalked, the leaflets long and broad.

Rather common in the Jerid, and said to occur also in the Nefzaoua
and at Biski*a. in Algeria. Sweet and of agreeable but not pro-

nounced flavor, of the Lagoo type. (See

p. SO.) Kipens in the Jerid on October

20, according to Masselot, although the

wi'iter was told that it ripens sometimes

as cMily as September 15. The fruit is

preserved in skin bags for home use. but

is not an article of comuierce. Number
of oll'shoots im|)orted. D, all fi'om the

Jerid.

K.vnoov (p. 101).—Fruit IP, inches long,

about oiK'-lmlf as widi*, egg-sha|)ed. n:ir-

I'owcd iVou ;ir the l>;i-(' to the rounded apox, keeping its shape
fairly well when |)reserved, l):iy colored when ripe: skin, where loost*,

olive-brown: the flesh about 1] lines thick, rather tough: the schmI

nior*' than one-half as long as the fruit, about one-third as wide as

long. (Fig. 45.) The branches and stalks of the fruit clusters are

orange colored.

A variety found in the Jerid. but not conunon. The name is not
given in any published list of the varieties. Flesh rather tough,

Fhj. 44.—Outlines of C*<x)n<iy sihhI

and fruit. (Natural size.)
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Fig. 45.—Outlines of Karooy seed

and fruit. (Natural size.)

modorately sweet, flavor agreeable, similar to that of the dry dates.

Number of offshoots imported, 5.

Tenaseen (p. 105).—French orthoi^raphy, Tanessin or Tenassine.)

Fruit 1§ to 1^ inches long, about one-half as wide, oblonir. not keep-

ing its shape well when preserved, black

when ripe; the flesh very soft, nearly

black; the seed about three-fifths as long

as the fruit, about one-third as wide as

long, rather dark brown.

Rare in the Jerid, common in the Oued
Souf and Oued Rirli in Algeria. The
flavor of the very sweet, soft, dark-col-

ored flesh suggests Tozer Zaid Safra (see

p. 85), but is more agreeable. Is said to

ripen in October. Crown of foliage hor-

izontal, umbrella-like. One offshoot imported from the Jerid.

Iteema (p. IOC)).— (French orthog-

raphy, Ytima.) The name means
" an orphan girl." Fruit slightly

more than 2 inches long, about one-

half as wide, widest at or near the

middle, rounded at base, someAvhat

pointed and conspicuously not sym-

metrical at apex, not keeping its

shape well when preserved, chestnut

brown, Avith a slight purple tinge

when ripe, the surface shiny; the

flesh over 2 lines thick, extremely

soft; the seed nearty one-half as long as the fruit, about two-fifths as

wide as long, chestnut colored. (Fig. 46.)

Rare in the Jerid, common in the Al-

gerian oases. A very handsome date, with

sirupy, translucent flesh, extremely sweet,

rather insipid in flavor. An early ripen-

ing sort, maturing in the Jerid at the end

of September (according to Masselot).

Eaten fresh. Number of offshoots im-

ported, 15 (2 only from Tunis, the rest

from Algeria).

Khalt Hameed (p. lOG).—Fruit 1§

inches long, about one-half as wide, elliptical in form, generally

slightly narrowed at both ends, keeping its shape well when preserved,

bright maroon when ripe ; the flesh 1J lines thick, rather firm, not very

sugary; the seed smooth, more than one-half as long as the fruit,

about two-fifths as wide as long, widest above the middle. (Fig- 47.)
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Fig. 4().—Outlines of Iteema seed and
fruit. (Natural size.)

Fig. 47.—Outlines of Khalt Hameed
seed and fruit. (Natui-al size.)
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Occurs in the Jerid, but is not common. Said to l)e much liked by

the natives when not perfectly ripe, ])nt to the writer the flavor

seemed inferior. Kipens at the end of October. Does not keep.

Number of offshoots imported, G.

VARIETIES IMPORTED BUT NOT INCLUDED IX THE KEY.

Deolet Barca.—Occurs in the Jerid, but is not common. Fruit

not seen by the Avriter, but said to be round, of the same color as

Tozer Zaid Safra (p. 85) (very dark brown, almost black), but

different in flavor. It is described as a R'tob (soft date) that pre-

serves very well. Xinnber of offshoots imported. T.

Deolet Caid.—Kare in the Jerid, and said to occur also in the Oued
Rirh. Fruit not seen by the writer, but said to be coral red before

maturity and black when ripe, and to be conservable only for a short

time. Reported to be a fine variety, and to ripen early in Septeml^er.

Number of offshoots imported, 2.

Deglet Sennay(;a.—Occurs in the Jerid; not common. A soft

date. Fiuit about \h inches Ion":, nearly one-half as wide, oblonir.

somewhat pointed at the apex, bright chestnut l)rown when ripe, sur-

face shiny; skin much loosened and folded; flesh soft, dai'k colored:

seed lai'ire, dark l)i*()wn. Said to ripen early in October. Very sweet.

fla\()r distinctive (su^^jesting burnt su<T:ai*) and rather a*;reeable. l)ut

not very pronounced. It is said to keep Avell. The offshoots remain

small as lon^i: as they are attached to the parent tree. Number of

oil'slioots imj)()rted, 9.

(lAsu Ualoo.—(Name spelled j^lionetically. as pronounced by the

natives.) Occurs at Nefta. Is probably the same as the " Gsub (or

Ksob) Ilalon " found in the Ziban and Oued Rirh oases of Algeria.

Fruit not seen by tlie \vi-iter. Said to resemble Kenteeshy (p. 84)

in coloi-; described as sweeter and better flavored than Gasby (p. 87).

Number of ofl'shoots im])orte(l, 8.

(li KKN-KL-RiiKZAL.— ((lazelle's Horn.) One of the ])rincipal vari-

eties in the (labes region and on the island of Jerba. occui'rinir also

at Hiskra and in the Oued Rirh. Algeria, but rare in the Jerid.

Fruit not seen by the wriier. It is descrilxMl by M. Minangoin as

long, slender, and ciiiNcd. The ainins at (labes say it is not a very

good date, the st(»ne being large and the flesh thin. ** It has more
bones than flesh," as they express it. This is said, however, to ]>e

one of the three varieties chiefly preserved at Mettoui, near (tabes,

rc'juiring first to be dried. Number of offshoots imported, 4.

KiiADirwA.—Name signifie^ ** griMMi." Occurs in the Jerid. but

ai)parently is not cnnunon. A vai-iety of the same nanie. but i>erha])s

not identical, is founo in Algi'ria. Belongs to the dry date class.
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Fruit about IJ inches long, about one-half as wide; oblonf^, narrowed
at the apex, bright orange before maturity, dull light brown when
ripe ; seed large, light brown ; branches of fruit clusters l)right orange.

Very sweet and Avith a pleasant flavor, suggesting Halooa Bayda
(see p. 75). Kipens in October. Number of offshoots imported, 5.

KiiALT Boo Fagoos.—A rare variety of the Jerid. Fruit of the

soft type, very similar to that of J3oo Fagoos (see p. 07), about IJ

inches long, 1 inch wide, generally more or less obovate, maroon
colored when ripe, skin much blistered ; flesh very firm ; seed large

;

branches of fruit clusters light orange. Moderately sweet, with a

fine flavor of the Horra type (see p. 71). Number of offshoots im-

ported, 4.

Khalt Gama.—Occurs at Nefta. PVuit not seen by the writer.

" Gama " means wheat, and the name is said to refer to the color of

the fruit. Number of offshoots imported, 2.

Khalt Kebeer.—A variety of the Jerid, apparently not common.
A fine, large, reddish brown, soft date, Avith small seed, preserving

admirably. Flavor excellent, considered by the natives to resemble

that of Boo Fagoos (see p. 67). Is a promising variety. Number
of offshoots imported, 11.

Khalt Kentaowia.—Occurs in the Jerid; apparently not uncom-

mon at Tozer. Fruit not seen by the w^riter. The foliage is well

developed and handsome, the leaves very numerous, crowded Avith

long leaflets. The name imj^lies a resemblance to the Kenta variety

(p. 72). Number of offshoots imported, 4.

Okht Ammary.—A variety of the Jerid, probably not common.
Fruit not seen by the Avriter. Said to resemble Ammary (see p. 87),

but to be larger. Reported to ripen at the end of September, and not

to keep well. One offshoot Avas imported.

Sba Aroossa.—Name means "bride's fingers." Occurs in the Jerid,

and also reported to occur in the Ziban oases, in Algeria. Is said to

be rare and of fairly good quality. Fruit not seen by the Avriter.

Reported to be a long, slender date, ripening in October and not keep-

ing Avell. Number of offshoots imported, G.

Toavadant.—Occurs at Nefta, and is probably rare. Fruit not

seen by the Avriter; said to be very large and long, yelloAv, and of

good flavor, ripening at the same time as Fteemy, and keeping Avell.

Number of offshoots imported, 4.

Zrai.—Name spelled phonetically as pronounced by the natives, not

having been found in an}^ published list. Occurs at Nefta. Fruit

not seen by the Avriter; said to resemble Deglet Noor (p. G3) in color.

Number of oft'shoots imported, 7.
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Fig. 4«.—Outlines of Chodakh seed

and fruit. (Natural size.)

VARIETIES INCLUDED IN THE KEY BUT NOT IMPORTED.

Chedakii (p. 100).—Is of the soft type. Fruit nearl}^ 2 inches

lon^, about one-half as wide, ol)long, narrowed slightly at both ends,

keeping its shape fairly well when preserved, purplish maroon when

ripe; the flesh only 1 line thick, all of

it soft and dark colored ; the seed about

three-fifths as long as the fruit and

about one-third as Avide as long. (Fig.

48.) The leaves are rather short, and

the fruit clusters loose and open, with

rather short, erect or ascending stalks.

Common in the Jerid, and said also

to occur in the Xefzaoua. Is a " R'tob,"

the fruit l)eing eaten fresh and not pre-

served. It is not highly est^^emed l)V the natives, and the flavor is

uninteresting. Kipens toward the end of October.

DkcJLET Hamidatoo (
p. 105 )

.—Fruit

of the soft type, about '2 inches long,

about one-half as wide, somewhat

blunt ]:)ointe(l at the apex, elliptical,

not keeping its shape well when pre-

served, light hazel brown when ripe;

the flesh 2i lines thick, very soft and

siruj)v, translucent; the seed about

one-half as long as the fruit, about

one-third as wide as long, russet to

chestmit colored. (Fig. 40.) The
foliage is very well developed, the

leaves numerous and \n\i<s. crowded with lone: leaflets, the bunches of

fi nil rather looso and ojxmi, with ascending or spreading stalks.

A very rare variety of the Jerid.

said to be represented at Tozer by only

two trees. Kej)()rted to occur also in

the oasis of Negri ne. Algeria. It is

said to be eaten only when fresh and

not to be conservable. The fruit is of

spli'udid appearance, beautifully col-

oreil. Mild extremely soft and sirupy

when rij)e. Although very sweet and
rich, the flavor is rather insipid and

soon (loys, like the Iteeuia (p. SD). Kipens in the latter part of

October.

I)k(;ekt TTassex (p. 10:i).—Fruit of tlie -oft type. 1^ to IJ inches

long, one-half as wide, inversely egg-shaped, tapering slightly at both

extremitie^^ not k»'e|)ing its shap(» well when preserved, brijrht bay
02

Fio. 40.—Outlines of Deglet Hamidatoo
seed and fruit. (Natural size.)

Fnj..'i(l. OutliiH'sof Do^l.'t H»us.s«'ii stH'd

mid fruit. (Natnml hjzo. »
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Fig. 51.—Outlines of Khalt Meuakhry
seed and fruit. (Natural size.)

colored when ripe; the skin, Avliere loose, yellow; the flesh ahoiit U
lines thick, extremely soft, light colored, translucent; the slender seed

about three-fifths as long as the fruit, not more than one-thiid as

wide as long. (Fig. 50.) The trunk

is slender, the leaves numerous, short,

and comparatively long-stalked.

Said to be widely distributed in the

Jerid, although the writer failed to se-

cure offshoots. The offshoots are said

to be worth 75 cents to $1.15 apiece, a

price that would indicate this to be a

highty esteemed variety. The fruit,

said to be eaten only when fresh, is ex-

tremely soft and very sweet and rich,

but soon cloys. Ripens in October.

Khalt Menakhry (p. 105).—The name signifies a "Khalt re-

sembling Menakher."« Fruit of the soft type, from nearly to more

than 2 inches long, about one-half as Avide, egg-shaped, narrowed

from about the middle to

the broad, rounded apex,

keeping its shape well

when preserved, dark pur-

plish maroon Avhen ripe;

the flesh 2 to 3 lines thick,

firm, yet very sugary ; the

seed about one-half as

long as the fruit, about

two-fifths as wide as long,

blunt at both ends. (Fig.

51.) The stalks and

branches of the fruit clus-

ters are light orange col-

ored.

Occurs at Nefta, in the

Jerid, but is evidently

very rare. The fine fruit

very closely resembles

Khalt Horraowia (p. 82)

in appearance and flavor.

Ivipens in the latter part

of October.

Selatny (p. 104).—Fruit of the soft type, OA^er 2 inches long, about

one-half as Avide, tapering from near the base to the someAvhat pointed

apex, keeping its shape Avell AA'hen preserA^ed, bright bay colored AA'hen

Fig. 52.—Selatny seed and fruits. (Natural size.)

o See footnote, p. 81.
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ripe, the surface shining; the flesh 1^ lines thick, rather soft, trans-

lucent; the seed about one-half as long as the fruit, about two-fifths

as wide as long, blunt at both ends, roughened with deep furrows

near the base. (Fig. 52.) The stalks and branches of the fruit

clusters are orange colored.

A rare variety of the Jerid; said also to occur in the Xefzaoua,

and to be less rare there, although the writer saw no trees in the latter

region. It is very highly esteemed by the natives and, although a

special eti'ort was made to obtain olfshoots of this variety in the

Jerid, none could be had. It is possible that an exhaustive search in

the Nefzaoua region might result in obtaining offshoots. The fruit

is of fine appearance and is said to be generally eaten fresh, although

it can be preserved. The flavor somewhat resembles that of the

Deglet Noor and is hardly inferior, while in size this variety com-

pares favorably with the Menakher. It ripens in October (or even

in September, according to Masselot). The palm has a stout trunk.

The leaves are rather short and broad, with few spines. The stalks

of the short fruit clusters are nearly horizontal and so short that

together with the clusters they are hardly as long as the leafstalks.

For the rarity of this variety the same explanation was given the

writer as for that of Menakher (see p. 02).

DESCRIPTIVE KEY TO THE CHARACTERS OF THE FRUITS.

The characters given in tlie key of date A'arieties which follows

were either noted on tlu' spot from freshly gathered fruit or were

subs('(jU('ntly worked out froui samples juid from natural-size j)hoto-

gi'aphs uiade in the field. In a few instances samples of fruit obtained

in the autumn of \\HK> at the coo])erative date garden at Tempe, Ariz.,

from palms imj)orted several years ago from Algeria, have also been

use<| in making up the (l('scrii)tions, such cases being always specific-

ally mentioned. ()\ving to the scantiness of the material available

in many cases, it is prol)able that the descriptions will have to be

modified as we gain a better knowledge of the varieties.

In i-egard to measuii'ments, width refers in every case to the great-

est width of the fruit and the seed, thickness of flesh to the maximum
thickness, and lenglli of" the stone is taken to exclude the a})ical point,

or nnici'o, and the fibrous stipe. Color of the fruit, unless otherwise

specified, refei's to the parts where the skin adheres closely to the flesh.

Whei'e the skin has Immmmuc loose in ])laces, as in most of the soft

tlates when (juite ri|)e. it has a lighter color, which is also generally

descrilMMl. riie "genu |>ore " is a circular depression, 1 to 2 mm.
in diametei'. occurring on the bnck of the seed. A\ hen its position is

not mtntiuiied in the description il is understood that it occui*s at or

near the middle of the seed. The embryo is situated at this point

and the slioot nppears here at germination.
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Much use bus been made of the characters afforded by the coh)rs

of the fruit, seed, etc., the names of colors used being those given by

Kidgway (Nomenchiture of Colors for Naturalists, Boston, 18^0).

In order to facilitate comparison, each name of a color that occurs in

the key is followed by a reference to the corresponding plate and

figure in the work cited, thus: Maroon (IV, 2). The giant cells, to

which the writer's attention was first called by Mr. AV. T. Swingle,

occur in a more or less sharply defined zone in the softer part of the

flesh, close to the skin. It is really the hard, bright-colored, highly

refractive masses of cell contents (probably consisting chiefly of tan-

nins) that are here described. Their characters are taken only from

thoroughly ripe fruit in which the cell contents have assumed their

final shape, size, and color.

A word is necessary in regard to the form of the key. The varie-

ties are divided, in the " Synopsis of the groups," first into two prin-

cipal classes, the dry dates and the soft dates. Each group is then

subdivided into a number of smaller groups. The designations

selected for the two main groups should not be understood as im]:)ly-

ing that all the dry elates are necessarily hard and thin of flesh or that

all the soft dates are rich and sirupy. While the extremes of the two

types are very distinct, intermediate forms occur, which make it

impossible to draw a hard and fast line between them. Exceptions

occur in both categories, and some of the varieties of which the affini-

ties are evidently Avith the first group have thicker and softer flesh

than some of the varieties of the second group. In deciding to which

of the two classes a given variety belongs, all of its characters nuist

be taken into consideration. It should be explained that the classifi-

cation, at least beyond the two main groups, is largely artificial, and

is designed merely to aid in identifying" the varieties. While in many
cases it happens that several varieties that are undoubtedly closely

related botanically are brought into juxtaposition in the key, this is

by no means always the case.

The key to the varieties is not of the dichotomous form usually

employed by systematic biologists, but is modeled upon that which

w^as introduced by Mr. O. F. Cook in his studies of Myriapoda." It

has the advantage of eliminating one species (or variety) at every

step. It will be noted that the Avhole key is arranged in pairs of

paragraphs. Of each pair, the first paragraph describes a variety,

and the second gives the characters which distinguish all of the same

group which follow from the one that has just been separated out.

Those characters in the first paragraph that are especially to be con-

a 111 a paper published in the Annals of the New York Acjuleniy of Science,

9, p. 8 (1895), a key of this style was first used by Mr. Cook. See also Proc.

U. S. Nat. Mus., 18, p. 82 (1895).

0-2
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trusted with the second piiraofraph are printed in italics, as is the

second paragraph itself. The italicized portion, therefore, consti-

tutes tlie key proper. Frequently an alternative set of characters,

introduced by the words " or if.*' will be found in the second para-

graph of the pair (as on p. 101 ). These alternative characters gener-

ally refer to the variety described in the first j^aragraph that imme-

diately follows.

It is believed that by including in the key the complete description

of each variety, the identihcation can be made with more confidence

than if only the characters necessary for "'keying out'' the. varieties

were given. While tlie construction of a key of this type presents

difficulties that are not encor.ntered in making the ordinary dichoto-

inous key, it is believed that the user, after a little practice, will find it

moi-e serviceable. He will have the satisfaction, as it were, of touch-

ing ground at each step he takes.

After the name of each variety, at the end of the paragraph describ-

ing it, is given a reference to the page of the text on which will be

found outlines of the seed and fruit.

1. Synopsis of the CJroups.

* Flcsli Ix'coiniiii; (luito dry aiul often hard, the white central ix>rtion thicker

th;m the darker colored, softer outer portion (often twice as

(hick) :" the lihrous lininjr of the central cavity clean and
dry. hriirht wliitc; .ui.-uit cells in a more or less sharply
detined /one lyinj,' l)et\veen the white and the dark flesh,

very small. .!Lcener;illy not much Ioniser than wide.
Dry dates.

** Skin liecomin.i; loose over much of the surface of the fruit, forming
larjre. smooth, soft, mostly longitudinal hlisters.

Smooth-skinned dry dates, p. 07.

** Skin closely .•uilK'rinir 1o most of the surface of the fruit, formin.i; a
nclwork of narrow, hard, transverse as well as longitudinal
wrinkles, with few or no hirge. soft hlisters.

Wrinkled dry dates. i>it. 07 to 1)0.

* Flesh not hccoming dry jind hard, the white central portion thinner than the
d;irk colore<l. softer outer portion ; the fihrous lining of the
central cavity usually more or less soaked and darkened
with sirupy .juice: zone of gi;int cells not usually sharply de-

Inicd (or at least not easily distinguishnhle in color) from
the /.one <tutside it. the cells usmilly variahle in size and
sh.i|n'; skin lte<-oming loosened over nnich of the surface
of the fruit when ripe.'' fornnng large, soft, generally longi-

tudin.il Misters, hut otherwist* smooth; or, if forming also
a m'twt»rk of narrow transverse wrinkles, these few and
soft Soft dates.

* liuii sphcrirMi or nearly so. at least three-fourths as wide as long.

Round s»»ft dates! i». 00.

fl Flxeeptions are the varieties Ray.Joo (p. 07). Tliaby (p. 08) and Hauira
(p. OS) in wirn'h (he daikcr «o|orcd oiiter zone is much thicker than the white
imier '/«»ne, at least in fruits that have Ikh-u kept fiu* some tiuje. In other
resp^s-ts thes«"nre typi<'al dry date.s, having the clean, hright white lining of
the <'<Mitr:d cavity and the skin covered with a utMwork of hard, narrow
wrinkles.

''The Khali M«M»iisliem variety (see jt. l(»li is an exception in having the skin
closely adhering.
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** Fruit not spherical or nearly so.

*** Fruit at least 3 nun. shorter than twice the width.
liroacl soft dates.

**** Flesh dark colored, very soft and sirui)y, date not i<c"pinj<

its shape well when rii)e.

Sirupy broad soft dates, pp. DD-IOO.
**** Flesh rather firm, not sirui)y, date keei)in^ its shape well

when ripe Firm l)road soft dates, pp. KiO-lOl.
*** Fruit at least o nun. lonj^er than twice the width.

Narrow soft dates, pp. 101-102.
*** Fruit about twice as long as wide Intermediate soft dates.

**** Decidedly wider near the apex than at base.

Obovate intermediate soft dates, p. 103.
**** Decidedly wider at the base than near the apex, tapering

from near or below the middle to the ai)ex.

Ovate intermediate soft dates, pi). 103 to 105.
**** As wide or nearly as wide at the apex as at the base, either

widest at or near the middle or else of about the same
width throughout.

Oblon;^- intermediate soft dates, pi). 10.j-10<>.

2. Key to the Varieties.

Dry Dates,

smooth-skinned dry dates.

Fruit only 25 mm. long (smallest of the Tunisian varieties), about 17.5 mm. tcide,

ovate or obovate, bright bay (IV, 5) when ripe, the skin ochraceous (V,

7) to cinnamon rufous (IV, 10) ; ftesh 2.5 mm. thick, becoming hard and
dry, more than one-half of it consisting of the white central p )rtion

:

seed IS mm. long, about 9 mm. wide, smooth, drab brown (III, IS), the
ventral channel narrow, open, the germ pore generally considerably
above the middle ; giant cells in a sharply defined zone forming about
one-half the thickness of the dark outer part of the flesh, very small,

nearly all rounded, rarely more than 1^ times as long as wide, mostly
spherical but some elliptical and pear-shaped, orange colored; branches
of the fruit clusters bright {lemon) yellow Angoo (p. 74).

Fruit 35 t,o 'lO mm. long, about one-half as wide, often slightly wider just above
the middle than elsewhere, then narrowed to the truncate or blunt-

pointed apex, dull bay (IV, 5) colored when ripe, the skin rufous (I\'. 7)

to hazel (IV, 12) colored: flesh 3 to -'/ mm. thick, not becoming very dry;
seed 21 to 25 mm. long, one-third to two-fifths as wide, rounded at both
ends, Isabella brown (III, 23) in color, the ventral channel narrow, open,

the germ pore above the middle ; giant cells very uniform in size and
shape, spherical or nearly so. rufous (IV, 7) colored; branches of the

fruit clusters light orange Kenta (p. 7:>).

WRINKLED DRY DATES.

Fruit about 32.5 mm. long, three-fifths to tico-thirds as ivide, ovate in outline,

dull orange yellow before maturity, purplish maroon (IV, 2) or bay
(IV, 5) colored when ripe; flesh 3 mm, thick, the white central portion
nuich thicker than the dark outer zone ; « seed averaging 20 mm. long
and 10 >»m. tr/V/r, Isabella brown (III, 23), the ventral channel wide, open,

the germ pore near the ape.r of the seed, conspicuous: giant cells very
small, all rounded, nearly all spherical, orange rufous (IV, 13) in color;

branches of the fruit clusters pale orange Bagjoo (p. S3).

Fruit onUi about twice as long as wide.

o Although in fruits cut open several weeks after gathering the converse ap-

pears to be true, owing to the suffusion of the white zone with sirup from the
dark portion.
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Fruit mofiily (listincihj constricted a little ahove the hase, 35 to 40 mm. long,

ol)long in ontline, somewhat narrowed at the apex, dark maroon (IV. 2)

when ripe; flesh 2 to 2.5 mm. thick, rather tough, the white core much
thicker than the dark-colored outer flesh; seed averaging 22 mm. long, a

little less than one-half as wide, widest near the apex, the ventral chan-

nel open, the germ i)ore l>elow the middle; (/ia)it cells in a vei-j' sharply

defined narrow zone, very small, rounded, mostly spherical or short

ellii)tical, some pear-shaped, at least two-thirds as wide as long, cadmium
orange (VI, 2) in color; branches of the fruit clusters bright orange.

Renita (p. S3).

Fruit not constricted, or. if constricted, then the dark outer zone of flesh thicker

than the white inner portion and about one-half of the giant cells angular.

Fruit sometimes indistinctly constricted a little ahorc the hase, 40 to 42.5 mm.
long, oblong, somewhat narrowed at the apex, bright madder brown (IV,

.*',) to orange rufous (IV, 13) vhcn ripe: tiesh 2.5 to 3 mm. thick, rather

tough, the (lark-colored outer jKn-tion ai)pearing to be much thicker than

the (thin) white core ; « seed averaging 24.5 nun. long and about mm.
wide, the ventral chamiel wide. oi)en. the germ i)ore above the middle,

giant ceil zone indistinct, thr cells rcrg s)nall, about one-half angular and
onc-lialf rounded, generally one-half to two-thirds as wide as long, ellip-

tical or rectangular in outline, saffron (VI. 4) in color; branches of the

fruit clusters rich orange Thabg (p. 75).

Fruit not constricted, of some darker or duller color {bay (IV, 5) to purplish

maroon (IV, 2)), giant cells all rounded, or, if a considerable number
angular, then the fruit distinctly orate in outline and purplish maroon
in color.

J>ark('olored (outer) zone nf the flesh thicker than the irhite inner portion:

giant cells fre(/uently angled l»ut the majority rounded, as often ellii)tical

as s])lierical, often tiriee (imt generally 1 to 1^ times) as long as aide:
ochei- y<'llow (V, 0) to ochrac«M)us rufous (V, 5) in color; fruit ovate,

tapering from or near tlie base to the rounded apex. 35 to 47.5 mm. long,

rufous (IV. 7) or orange rufcms (IV. V.\) iK'fore niaturity. bright puri»lish

maroon (IV. 2) when lipe. the colors very handsome: flesh 2 to nun.

thick : s<'ed two-thirds to four-fiftlis as long as the fruit, generally about
two-fifths as wide as long, often with strongly developed, wing-like lateral

iMdges, the ventral channel generally open, the germ i)ore gent^-ally near
the middle but sometimes almost at the base; branches of the fruit clus-

ters cadmium <>r.Mnge ( \I. 2» Jfanira (p. S4).&

Dark-eohtred (outer) zone of thr flesh much thinner than the irhite inner ptn-

tion: giant cells all rounded and generallu spherical, rarely more than 1^
limes as long as nide.

J'ruil orale, tapering from llie base to the ro\indcd ape.r. 45 to 47A nun. long,

ratlu'r dull niaioon jmritle wiien ripe, with a jironounccHl bloom; flesh ) to
.'] mtn. thick, firm and becoming rather dry: seed very irregular in size

but averaging 24 nnn. long ;ind !>.5 nun. wide, the ventral channel <-Iose(l.

the germ i»ore above tb(» middle, sonietimes near the apex; giant cells

very small, (x'hraceous rufous (V. 5) in color; branches of the fi'uit clus-

ters cadmium yellow (\'I. (») Horra (p. 72).

fruit not orate, not tap< ring to the aper from below the middle, elliptical in out-
line, somewhat narrttwed at both ends: flesh not e.rcecding .i.l nun. thirl-.

>7.///. nhrrr loose, brtwren deep rhrotnr (VI. 0) and saffron (VI. 4) ; giant rell.*t

ferruginous (IV. KM in «-olor. forming a rrry sharply deflnrd zone srpn-
rated from the skin by a thicker layer of sftft. dull-c'dored flesh: fruit
35 to ;iS nun. long, sometimes slightly obovate. but generally widest at or
below the niltldic. dnil «»range just before nmturity, dull bay (IV, 5)

•' In this respect Tbaby appears to be e\ce]ition.')I among the dry dates, but
owing to the fact that, in fruits that have been kept for some time, sirup from
the dark, soft outer /onr suffuses the white lirm inn»»r portion of the flesh (as
noted In the f«»otnotes on pp. 1m; .ind '.•7». this ch.ir.icter sboidd not Ih' given to(t

nnicb ini|H>rlance.

''Description supplemental by m.<tcri:il from palms in the Tempe, Ariz., tiate
garden which were obtainnl al liiskra. Algeria.
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when ripe; flesh 2.5 to 5 mm. thick, becoming hard and dry: seed about
two-thirds as lonjsj as the fruit, one-tliird to two-fifths as wide as long,

?)road and rounded at botli ends, between russet (III, 10) and wood
brown (III, 10), the ventral channel open; branches of the fruit clusters

orange buff (VI, 22) Kmtrr.slnr^ (l.. ^).
^Icht, where loose, runHet (III, KJ) ; (jiunt-ceU zone /cv.s- shurjthj defined, irith

qroups of ttiese cells extendiruj tJiroiujh the outer layer of flesh nearly to

the sicin.

Ripe fruit dull purplish maroon (IV, 2), with considerable bloom, So to '/O mm.
lonff, often somewhat curved ; flesh 2..'") to 4 mm. thick ; seed about two-
thirds as long as the fruit, generally one-third as wide as long, the ventral

channel oi)en ; <jiant cells irax yellow (VI, 7); l)ranches of the fruit

clusters orange colored Lemsy (p. 75).
Ripe fruit dull hay (IV, 5) (dull Indian purple (VIII, (5) toward base), with

considerable bloom, 32.5 to 3') Dim. lony : flesh 2 to 8 nun. thick ; seed about
seven-tenths as long as the fruit, one-third to two-flfths as wide as long,

the ventral channel open; giant cells tawny (V, 1) hrown; branches of the
fruit clusters pale orange Halooa Bayda ^ (p. 7«5).

Soft Dates.

round soft dates.

Fruit 35 to -^J mm. in yreatest diameter, mostly longer than icide, spherical or
nearly so, keeping its shape well when preserved, color before maturity
dull orange hrown, between maroon (IV, 2) and prune purple (VIII, 1)
tvhen ripe; skin, where loose, tawny (V, 1) ; flesh firm, 8 to 10 mm.
thick ; seed very thick, six-tenths to seven-tenths as long as the fruit,

about three-fifths as wide as long, conspicuously roughened with longi-

tudinal and transverse furroirs, the ventral channel closed, the germ
pore not distinguishable ; giant cells mostly spherical or quadrangular
with rounded angles, rarely more than one and one-half times as long as
wide, ferruginous (IV, l(^) in color Tronja (p. (57).

T ruit 25 to 35 mm. in greatest diameter, usually somcwJtat wider tlian long,

usually widest above the middle, often slightly depressed at the apex.
not keeping its shape toell when preserved, deep chrome yellow (VI. 8)

before maturity, very dark hrown purple {almost hlack) tchen ripe; flesh

very soft, (> to 10 mm. thick, very dark colored : seed two-thirds to four-

fifths as long as the fruit, one-half to two-thirds as wide as long, munnny
brown (III, 10) to russet (III, 10) color, smooth, the ventral channel
nearly closed except near the apex ; giant cells very variable in size and

' shape, spherical, elliptical or irregularly triangular or quadrangular with
rounded angles, mostly one to one and one-half (rarelj- more than 2)
times as long as wide, burnt umber (III, 8) colored: branches of the
fruit clusters deep orange Tantahoosht c (p. 85).

BROAD SOFT DATES.

Sirupy Broad y^oft Dates.

Fruit 32,5 to 35 mm. long, about three-fourths as wide, rery hroad orate, iridest

at the base and narrowed thence to the broad rounded ape.r, bright bay
(IV, 5) colored with a pronounced bloom when ripe : flesh very soft, about
-> mm. thick, translucent; seed wood brown (III, 19), one-half to two-
thirds as long as the fruit, about one-half as wide as long, rounded at

o Description supplemented by fruit from the garden at Tempe, Ariz., from a

palm originally from Biskra, Algeria.

&The fruits of young palms labeled Halooa in the Tempe garden, originally

from Biskra, Algeria, differ from the above description in several i)articulars

and probably belong to another variety. It should be noted that in Tunis the

word Ilalooa (sweetmeat) occurs as a prefix in the names of several very
different varieties of dates. Thus, Halooa Ch'eb. Ilalooa Teboolboo, etc.

c Description supplemented from the fruit of
date garden.
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both ends, the ventral channel open throughout its length, the germ pore

a little aliove the middle; giant cells mostly spherical, some short ellip-

tical, a few angular, orange rufous (IV, 13) in color: branches of the

fruit clusters light orange MoJch Begnj (p. TC).

Fruit, tvider at or above the middle than at the base, very dark broicn or black

when ripe.

Fruit ovate, rather abruptlij narroired near the soineirhat pointed ape.r, 40 to

42.5 mm. long, from a little less to a little more than one-half as wide;

bright orange before maturity, dark chestnut (IV, 1)) with a tinye of

maroon (IV, 2) irlien ripe; Hesh about 4 mm. thick; seed 20 to 25 mm.
long, one-third to two-fifths as wide, burnt umber color (III, 8), the

venti-al channel open, the germ pore above the middle: giant cells nearly

all rounded, either splierical or short elliptical, one and one-half to two
times as long as wide, tawny (V, 1) colored: branches of the fruit clus-

ters orange liaydJi Hanunan (p. 77).

Fruit oblony or sonieichat oltoratc rounded at the broad ape.r, black or nearly

so when ripe.

Fruit obJoiiy or oblony ovale. :')5 to 4(> nun. long, generally more than one-half to

two-thirds a.s wide, briyht oranfp- before inatuvily. vevy dark broirn

{almost black) alien ripe, skin wiiere loose raw umber (III. 14) colored:

flesh 'A nun. thick ; seed about one-half as long as the fruit, two-fifths to

one-half as wide as long, liyht broun {betiveen Isabella (III, 2.S) and

fann (111,22) color). the ventval channel open nearly or quite throuyhout

its lenyth. the yerm pore considerably r/^>orr the middle, vevy distinct;

yiant cells jnostly anyulav ((piadrangular I but many spherical, ferru-

ginous (IV, 10) in color Tozev Zaid Safva (p. S5).

/'/•//// yenevally oblony obovale. :>7.5 to 42.5 mm. long, three-fifths to two-thirds

as wide, davk maroon (IV, 2) before maturity, black when ripe: flesh

about 4 nun. thick; seed alK)ut two-fifths as long as the fruit, two-fifths

as wide as long, burnt umlxr color (III. 8) the ventval channel almost

eo)npletely closed, the dovsal circle at the middle, not very distinct;

yiant cells nearly all rounded, mostly spherical, ferruginous (IV, 10) in

color Tozer Zaid Kliala (p. 85).

/•'//•/// livoad Soft Dates.

Flesh thin (not c.rceediny .i.'> mm. in thickness), becowiny very firm and dry^

move than half of if consistiny of a white fibvous cove, fvuit .^1 mm. lony.

Anyoo.a

Flesh thick {at least
J

//////. /// tliickesf pavt). not becominy vevy dvy. the white
fibvous cove fovminy mucli less tJian half of Jts tliickness, fvuit at least

.^,^.7 mm. lony.

Skin looscniny in a )ietwovk of navvow wvinkles as well as Javye soft blisters,

ovani/e vufous (IV. IM) wlieve loose: fvuit .*i5 to 1^7.5 nnn. long, ovate or
oblong ov.-ite in out lino, widest at ov below the middle, pui'plisli maroon
(IW 2> or bay colored (I\'. 5) when ripe: flesh 4 to .5 nun. thick, firm

yet lender: s»'ed averaging 22 nun. long and nun. wide, russcf (III. ir»)

colored, the ventral channel oiien ; giant cells in a well-defined zone,

very small, irregidarly (piadrangidar witli rounded angles, to nearly
ellijttical or splwrital in outline, wax yellow (VI, 7) to crange (VI, li)

in <(»lor: branches of th<» fruit clusters deep orange Kscba (p. 77).

Skin looscnimi in lavyc soft blisters hut not developiny a netwovk of n<irrow
wrinkles.

Fvuit about .!1.'> nnn. lony. 22 to 2(1 mm. wide, (tvate {widest )iear the base), the

suvfaci dull, orange cobued before maturity, between maroon (IV, 2) and
prniie iMirple (\II1. 1 » when ripe: skin where loose oehraceous (V. 7) to

riisset (III. 1(1) : llesb :'. to 4 mm. thick, the central white fibrous (-(jre

forming neai'ly one lialf the total thickness; seed IS or li) nun. long.

P or !(• mill. wide, narrowetl at lM)th ends, the ventral chaiuiel fr.e<iuently

« Tills Ih properly a dry thite and Is descrllKHl on p. 07; but on tieeount of Its

siiKtoth. blistered rather than wrinkle*! skin It might be sought In this part

of the key.
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closed, tho jrorm i)oro a little nhovo the middlo; f::iMnt colls mostly ahoiit

as wide as loiij; and anj^ular ( irrcjjjularly (luadraii^^ulai-. i»('Mta;;()nal. etc,

with rounded anodes), orange rufous (IV, i'A) in color; branches cf the

fruit clusters lij?ht orange Dooufja (p. 7M).

Fruit ohorate or obovute ohlonff (icklcsi at or above the middle), its surface
shininf/, at least J/O mm. lo)i(j or, if shorter, the seed icith more or less

coHspieiious ivinfj-likc lateral rid(/es.

Fruit 32.0 to 37.o mm. long, about two-thirds as wide, bright bay (IV, 5) col-

ored, the skin where loose tawny ochraceous (V, 4) ; flesh 4 nnn. thick,

light brown ; seed with more or less conspicuous lateral irinfi-like ridf/es,

two-thirds to three-fourths as long as the fruit, generally two-fifths as

wide as long, broad at both ends, the ventral channel fi-eciuently closed;

giant cells mostly spherical or very short elliptical, saffron yellow
(VI, 4) Bcsscr Ilaloo (p. 78).

Fruit 40 mm. or longer, the seed icithout icing-like ridges [although sometimes
roughened).

Fruit somcichat fiddle-shaped, widest above the middle but often somewhat nar-

rowed at the extreme apex, constricted near the middle. 40 to 45 mm. long.

22.5 to 25 mm. wide, greenish yellow before maturity, between maroon
(IV, 2) and prune purple (VIII, 1) when ripe; skin where loose ochra-
ceous (V, 7) ; flesh 5 nuw. thick, firm but tender; seed about three-fifths

as long as the fruit, about one-third as wide as long, the ventral channel
open, germ pore small and inconspicuous

;
giant cells all rounded, de-

cidedlg longer than wide, ferruginous (IV, 10) in color; branches of the
fruit clusters orange Boo Fagoos (p. (57).

Fruit not fiddle-shaped nor constricted near the middle, giant cells angular,
about as icide as long, saffron yelloic (VI, 4) to light orange (VI, 3)
in color.

Fruit 45 to 50 mm. long, slightlj' more than one-half to three-fifths as wide,
conspicuously wider above than beloiv the middle, then narrowed to the
blunt apex, bright orange before maturity, bright purplish maroon (IV, 2)
ivhen ripe; skin loose over much of the surface, ochraceous (V, 7) to

ochraceous rufous (V, 5) ; flesh G to 7 nnn, thick; seed 24 to 27 mm.
long, about two-fifths as wide, cinnamon brown (III, 20). the ventral
channel open; branches of the fruit clusters deep orange.

Boo Affar (p. GO).

Fruit 40 to GO mm. long, one-half to two-thirds as wide, only slightly icider above
than below the middle, broad and rounded at apex, dull orange before
maturity, light bay (IV, 5) or hazel (IV, 12) colored when ripe, tjie skin
in large part loose and conspicuously blistered in the ripe fruit, orange
(VI, 8) to ochraceous (V, 7) in color; flesh 5 to G mm. thick; seed about
one-half as long as the fruit, less than one-half as wide as long, cinna-
mon rufous (IV, IG) in color, its surface roughened here and there with
irregular ridges and furrows, the ventral channel frequently closed,

the germ pore above the middle; giant cells very diverse in shape
and size, irregularly quadrangular, pear or cigar shaped, saffron (VI, 4)
to orange (VI, 3) in color; branches of the fruit clusters light orange.

Areshty (p. 71).

NARROW^ SOFT DATES.

Skin conspicuously marked with short, linear scars, fruit 47.5 to 52.5 mm. long.

17.5 to 20 mm. wide, oblong, tapering slightly from base to apex, not
curved or very slightly so, bright bay (IV, 5) when ripe, the skin where
loose ochraceous (V, 7) colored; flesh 3 to 4 mm, thick, soft, translucent;
seed 30 nnn. long, about one-third as wide, the ventral channel sometimes
closed, the germ pore considerably above the middle, very distinct; giant
cells mostly 2 to 3 times as long as wide, mostly angular or pointed, raw
sienna (V, 2) colored Tafazween (p. (5S).

Skin not marked with linear scars, giant cells rounded, or, if angular. Ihi fruit

prune purple (VIII. 1) when ripe.

Fruit 50 to 62.5 mm. long, 22.5 to 27.5 mm. wide, oblong, somewhat pointed at

apex, usually curved, greenish yellow before maturity, prune purple
(VIII, 1) with considerable bloom when ripe; skin where loose russet
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(Ill, 10), surface dull; fie.^h 6 to 7 mm. thick, ratlier tou^h : seed 25 to

30 mm. long, about oiie-lhird as wide, the ventral channel very open;

ffiant cells rariahlc in xhnpe. many auf/ular or sharp pointed, others

spherical or ellipti<^al, 1 to 8 times (the si'eat majority 1 to 1* times) as

long as wide, ferrujiinous (IV, 10) in color; Itranches of the fruit clus-

ters hrij^ht orange Sapha Boo Dra (p. 80).

Fruit not crceedinu ')2.o nun. lonr/. (jiant cells ivith rounded outlines, none or

very feiv angular.

Fruit not curred. r>0 to 52.5 nun. long, about 20 nun. wide, oblong, somewhat
pointed, yellowish to reddish orange before maturity, deep innroftn

(IV, 2) to prune purple (VIII. 1) vhen riiie. the skin russet (III. 10)

where loose, shiny ; flesh 5 to nun. thick, soft ; seed slender, 28 to 20
mm. long, less than one-third as wide, between russet (III. 10) and burnt
umber (III, 8) colored, the ventral channel narrow, open; giant cells

mostly elliptical, niany spherical, a few rod-shaped (more than twice as
long as wide) none angular, deep ferruginous (IV, 10) in color; branches
of the fruit clusters orange Ohht Fteeiny (p. 70).

Fruit more or less curved or. if straiffJif, hay (IV. 5) to liylit maroon (IV. 2) in

color.

Fruit siraif/ht or nrarly so. 40 to 50 mm. long, two-fifths to nearly one-half as

wide, oblong or somewhat obovate in outliiie. not Jceepinp its shape irell

when ripe, conspicuously mucronate. orange before maturity, bay (IV, 5)
colored when ripe, skin where loose russet (III, 10), shiny; pesh ) to .*?

//////. thick, rery soft and sirujtu: seed 25 to 28 nun. long, two-sevenths to

one-third as wid<'. l-road and rounded at both ends, ventral channel closed

near the middle or open throughout; giant cells usually si)herical Imt
often short elliptical, never angular, rarely more than one and one-half
times as long as wide, orange (VI. ."> ) to russet (III. 10) colored;
branches of the fruit clusters bright orange Rharsa (]>. 70).

Fruit more or less curred, keepin;/ its sjiape ircll n'hen ripe, flesh not more than
'/ )nm. thick, rather firm.

Skin mostly loose, liylit yclhur (hctircoi saffron (VI, -1-) and maize (\\. 21) ).

hiisteriny conspicnausly in ri]»e fruit : fruit about 50 nun. long, less than
two-tifths as wide, oblong, often somewhat larger near the apex than
elsewhere. Ix'twccn bay (IV. 5) and maroon (IV, 2) when ripe, its siu*-

face shiny; llesh 2.5 to ;(.5 nun. thick, rather soft: seed 27 to 2S mm.
long, about one-third as wide, generally somewhat curved, between fawn
(III. 22) and cinnamon (III. 20) colored, the ventral channel open, the
germ pore considerably above the middle, conspicuous; giant cells spher-
ical to short <'lliptical (the great majority less than twice as long as
wide), none angular, deep ferruginous (IV. 10) in color; branches of
the fruit clusters orange Kharoohy (p. 80>).

Skin not conspicuously hlistt red, rus.^tet (III, 10) or hazel (IV. 12) colored.

Fruit 15 mm. long. 2o mm. wide, oblong. tai>ering slightly to the apex, hay
(IV. 5) to liyht maroon [W. 2) /// cohtr irhcn ripe, rather shiny: flesh

S.'t to '/ //////. thick, rather lough; seed 27 to .80 nun. long, about cue-third
.IS wide. ;nsset (111. 10). its surface roughened with line wrinkles, the
ventral channel open, tin' germ iK>re below the middle: (tiant cclU
spherical to rod-shaped, many of Hitm .? times as lony as aide, none
anyular, rair sicnnii (V. 2) in cohtr : branches of the fruit < lusters
orange Tjayoo (p. SO).

Fruit 15 to 50 nun. long, alxuit two-fifths as wide, oblong, often strongly curved.
very dark prune purple (VIll. 1) with a conspicuous bloom nhcn ripe;
skin rather (ough. not shiny: flesh i mm. thick: seed 25 to 80 nun. long,
abont <nie-third as wide, russet (III. 10). often curved, the ventral chan-
n«'l narrow, open; yiant cells sonn times anyular or pitintcd. the majority
spherical, few more than one and one-half times as lony as aide, oranyc
ochrftct ous (

\'. :'.
I \n color: branches of the fruit clusters d«vp orange.

aashy (p. 87).

fl l)e^c^iptio^ sui»pl<'"'cin<Mi iiviiii fruit rrnin 'INmuj^v. Ariz... gardiM). borne by 2
pahns originally from Uiskr.i. .\lgeria.

!>:.'
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INTERMEDIATE SOFT DATES.

Ohovate Intermediate Raft Dates.

Fruit 42.5 to 4.5 mm. lonjr, square at base, roundod at ai)ox, brij^ht orange before
maturity, hccoin'uifi rcri/ dark {almost hlach) hrotrn purple vlwn ripe;

flesh about o mm. tliick, very dark colored and very soft, fruit keepinj;

its shape poorly when rii)e; seed 20 to 24 nun. lonj^, two-fifths to one-half

as wide, rounded at both ends, the ventral channel rather wide. or)en

;

(liant cells extremely variable in shape and size, mostly sharp anyled and
eren pointed. Iriaiifiiilar or (iiiadranfiular in outline, orange rufous (IV,

13) in color; branches of the fruit clusters dee[) oraufje.

Bent Scf/uy (p. 87).

Fruit maroon (IV, 2) or hay (IV, 5) ichen ripe; giant cells fairly uniform in

shape and size, not pointed or trianyular.

Fruit JfO to .'/2.f) mm. louy, tapering slightly at both ends, extremely soft, nrd
keeping its shape when preserved, bright bay (IV. 5) when ripe, skin
where loose saffron colored (VI, 4) ; flesh about ^> mm. thick, translucent,
light colored; seed 24 to 2(> nnn. long, about one-third ;is wide, the ventral
channel open; giant cells all rounded, mostly spherical but a few ellip-

tical, none more than twice as long as wide, mostly much smaller than
in Bent Segny, orange rufous (IV, 18) in color Deglet Hassen (p. 1)2).

Fruit not exceeding .'/() nrni. long, moderately soft, l-eeping its shape fairly well
when, preserved ; giant cells many of them angular.

Fruit very dark colored {hetween prune purple (VIII, 1) and, hroivn) when
ripe, .30 to 38 nnn. long, generally obovate or obovate oblong, square at
base, rounded at apex; skin where loose burnt umber (III, 8) color;

flesh 2 to 3 mm. thick, very soft and dark colored ; fibrous lining of the
central cavity well developed; seed about two-thirds as long as the fruit,

about two-fifths as wide as long, blunt at both ends, mars brown (III. 13)

in color, the ventral channel open, the germ pore very indistinct; giant
cells chiefly spherical or short elliptical but many quadrangular with
rounded angles, feio of them more than one and one-half times as long
as wide, tawny (V. 1) in color; branches of the fruit clusters orange
(VI, 3) 1 Ammaryd (p. 88).

Fruit hay (IV, 5) or ]n<iroon (IV, 2) rrJirn ripe; giant cells all or nearly all

angular, niofitly )iot longer than wide, ohnost never more than one a)id~

one-half times as long as wide.
^

Fruit ahout J/O mm. long; seed, averaging 25 mm. long, ahout one-third as wide,
the ventral chaiuiel wide, open, the germ pore near the hase ; flesh about
3 mm. thick ; giant cells mostly angular hut many spherical, the great
majority not longer than wide (i to ^ as large as in Deglet Hassen),
orange ochraceous (V, 3) in color; branches of the fruit clusters bright
orange Goondy (p. 88).

Fruit 3o to 37.5 mm. long; flesh about 3 mm. thick; seed avevaging 20 )nin. long.

about two-fifths as wide, the ventral cliannel, narrow hut open ; giant cells

all more or less angular, (about twice as large as in Goondy). ochraceous
(V, 7) in color; branches of the fruit clusters orange Zekry (p. 81).

Ovate Intermediate ><oft Dates.

Firm white central portion of the flesh at least twice as thick as the soft, dark-
colored outer portion Kenta.^

Firm white central portion of the flesh not nearly so thick as the soft, dark-
colored outer portion.

White fthrous lining of the central cavity little developed; fruit 35 to 50 nnn.
long, narrowed from about the middle to the rounded apex and often

a Description drawn up from material from Tempe, Ariz., garden, from a palm
originally from Ourlana. Algeria.

& This variety (as well as the Angoo, p. 97) belongs evidently to the dry
date class, and is described on p. 07 ; but, on account of its smooth, very loose

skin (narrow transverse wrinkles few or none), it is likely to be sought in this

part of the key.
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also to the base, orange rufous (IV, 13) before maturity, maroon (IV, 2)

when ripe, its skin ochraceous (V, 7) colored where loose, shiny; flesh

soft, 4 to 6 mm. thiok ; seed a little more than half as long as the fruit,

f/enerally coihspiciioiisly pointed at the ape.r and often narroired to the

hase, very smooth, chestnut (IV, 9) colored; the ventral channel more or

less closed
;
giant cells mostly rounded (a few with rounded angles),

either spherical or short elliptical ( 1 to 2 times as long as wide), rufous

(IV, 7) colored, branches of the frait clusters maize (VI. 21) yellow.
Dcf/let Xoor (p. 03).

White fibrous linino strongly developed throuyhout the lenyth of the central

cavity; seed generally rounded at both ends, rough, light colored {cin-

nanum (III, 20) to Isabella (III, 23) brown).

Ripe fruit dark prune purple, its skin adhering closely to the flesh, {very little

blistered or wrinkled), conspicuously marked with transverse and longi-

tudinal linear scars; fruit 40 to 45 mm. long, narrowed from about the

middle to the rounded apex, keeping its shape perfectly when ripe;

flesh about 4 mm. thick, Arm but tender: seed 22 to 2:\ nmi. long, nearly

one half as wide, widest near the nuddle, rounded at the ends, the ventral

channel closed: giant cells very small, the majority angular (generally

somewhat regularly quadrangular), but many spherical or pear-shaped,

rarely more than one and one half times as long as wide, orange rufous
(IV, 13) colored; branches of the fruit clusters bright orange.

Khalt Mooashem (p. 81).

Ripe fruit not darker in color than purplish maroon (IV, 2). much of the skin

blistered, not scarred.

J} ranches of the fruit clusters maize yclloir (\l, 21) ; fruit JfO to .'^2.5 mm.
long, narrowed from about the middle to the rounded apex, between
maroon (IV, 2) and prune purple (VIII. 1) when ripe, with considerable
bloom; skin where loose tawny ochraceous (V, 4), somewhat shiny:

flesh about 4 mm. thick : seed about two-ttfths as long as the fruit,

about one-third as wide as long, cinnamon brown (III, 20), the ventral

channel open, the germ pore above the middle; giant <-ells very uniform
in shape and size, nearly all rounded and spherical, ferruginous (IV. 10)

in c(flor Khalt Deglaowia (p. 82).
Branches of the fruit clusters orange (VI, 3). fruit Jjo to 30 nun. long or. if

sjiorter. the ripe fruit baij colored (IV. 5) an<h-ihe giant cells mostly
sliarp-ttngUd.

Fruit
'i')

nun. long, narrowed from near the base to the rounded apex, dull

oi'aiige before maturity, hay colored (IV, 5) when ripe, skin where
loose tawny olive (III, 17). somewhat shiny; flesh about S mm. tliick.

rather tough: seed 2;> to 2r> nnn. long, about one-third as wide, the ven-

tral channel open ; giant cells very diverse in shape and size, the j/rt af

majorily shary-anglcd (very few siiherical). and irregularly triangular
or <iua(irangular in outline, sometimes irregularly <'lub-shaped or cigar-

shap<'d, often sharp-i)ointed or even aristate. more than half of them 2 to
.". times as long as wide, orange (VI. 3) to orange rufous (IV, 13) in

color Karofty (p. 8!)).

Fruit ).') to .')() mm. h)ng ; giant cells all rounded or. if sharp-angled, the color of
the fruit dark (bctw(<n maroon {W. 2) and prune purple (VIII. 1)
and the flesh ) to I! mm. thick.

Flesli only .i mm. tliick. translucent, soft, sugar not crystallizing on the cut
surface; fruit '»n mm. long, tajtering from at or ne.ir the base to the
somewhat iM)inted apex, light orange before maturity, bright bay ( H',
r») wlun ripe; sUin where loose ochra<-eous ( \'. 7K shiny: seed altout

one-half as long as the fruit, about two-tifths as wide as long, «leei)Iy

furrowed at l>ase, the ventral channel open: giant cells all rounded (or
a few veiy indistinctly angled), the majority elliptical (U to 2 times as
long as wide), a few spherical, orange rufous (IV. 13). of nearly the
same siz<» and <-olor as in the Deglet Xoor (s<h» above) __Nr/rt/»/// (p. !)3).

Flesh
'i

to (t mm. thick, sufnir crystallizing ctmspicutnisly on the cut surface;
fruit '/.I to .'lO mm. long, dull orange red before maturity, dark nuiroon
(IV, 2) to prune purple (VIII. 1) irhen riye.

Fruit narrmred fnnn at or near Die base to the smnewhat pointed ajie.r. skin
where loo.sc tawny (V. 1): se<'d 2r» to 2<J nun. long, about one-third as
wide, more or less trun«ate jit aj)ex. tb'» vmtral <bannel (•i)en or partly
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closed; fjiant cells very small (resenibliii^ those of De^let Noor and
Selntiiy), (/idte uniform in size and sliape, all rounded, spherical or short

elliptical, rarely more than one and one-half times as long as wide,

rufous (IV, 7) in color Khalt Horraonia (p. 82).

Fruit not conspicuously narrowed until from about the middle, broad at aper.

shin irhcre loose ochraceous (V, 7). seed 24 to 2.") inin. lonj;. ahoiit two-

fifths as wide, rounded at apex, the ventral channel oi«>n or jiartly

closed; yiant cells 3 to
'i
times as la rye as in the precediny, e.rtrcincly

diverse in size and shape, all anyled (<;enerall.y sharply so), irrej?ularly

trianj^ular or (luadrangular or an.i?ular rod, club, or |)ear shai)ed, often

three to four tintes as lony as wide, between saffron^ (VI, 4) a)id oranye

(VI, 3) in color Khalt Menakhry a (p. 03).

Oblong Intermediate Soft Dates.

Fruit nearly black when ripe, very soft, not keepin.i; its shape well, .35 to 40
nnn. lon.i,' ; yiant cells mostly anyular Tozer Zaid Hafra & (p. 85).

Fruit not darker than chestnut (IV, 0) or maroon (IV, 2) when ripe, or, if

black, the yiant cells all rounded, none angular.

Fruit black irhcn ripe, very soft, not keeping its sliaj^e well, 40 to 4.") mm.
long ; seed about three-fifths as long as the fruit, about one-third as wide
as long, between nuunmy brown (III, 10) and russet (III. ](}) in color,

the ventral channel open or partly closed, the germ pore above the mid-
dle; giant cells all rounded, spherical or short elliptical, not more than
one and one-half times as long as wide, orange (VI, 3) colored.

Tcnaseen c.

Fruit broicn, bay (IV, 5), or maroon (IV, 2) when ripe.

Fruit conspicuously toider near the middle than elsewhere and rapidly diminish-

ing in width from that point to the narrow base and apex; seed generally
tapering from near the apex -to a rather sharp poiiit Deglet Xoor.^

Fruit only moderately wider near tlie middle than elsewhere and gradually
diniinis]ii)tg fnnn that point to the base and apex, or else of about the

same width tJiroughout almost its entire length ; seed more or less rounded
and abruptly tipped (mucronate) at apex, not taper pointed.

Fruit when ripe light hazel (IV, 12) colored without any tinge of purple, the

skin where loose saffron-yellow (VI. 4), shiny. 47.5 to 50 nnn. long,

somewhat blunt pointed at the apex, not keeping itssltape well: flesh about
5 mm. thick, very soft and siruj)y, with almost no white fibrous lining

to the central cavity; seed 23 to 25 mm. long, a little more than one-third

as wide, russet (III, 10) to chestnut (IV, 9) colored, the ventral channel
open, the germ pore below the middle; giant cells quite uniform in size,

mostly rounded (spherical, short elliptical, or pear-shaped), some <iuad-

rangular witli rounded angles, none more than one and one-half times as

long as wide, orange rufous (IV. 13) to ferruginous (IV. 10) in color.

Deglet Hamidatoo (i>. 02).

Fruit when ripe darker colored, bay (IV, 5), maroon (IV, 2), or chestnut
(IV, 9), with a purple tinge or, if hazel (IV, 12) colored and without
purple tinge, then of rather firm consistency, keepiny its shape well when
presrrred and ivith the giant cells mostly angular (Arcshty).

a These four " Khalts " (Mooashem, Deglaowia. Ilorraowia. and Menakhry)
have the skin more or less conspicu;)Usly transversely wrinkled as well as blis-

tered, and the flesh, although tender, of quite firm consistency, characters be-

longing rather to the dry than the soft dates (see p. 90)), jind they appear to

be somewhat related to the Horra variety (see p. 98) ; but on account of their

thick sugary flesh and rich flavor, it seems proper to class them among the
soft d;;tes.

ft The fruit of this variety is usually considerably less than twice as hmg as

wide (see p. 100).
^ This variety is connnon in the oase.s of eastern Algeria. A young ])nlm in

the garden at Tempe, Ariz., originally from Ourlana. Algeria, has much shorter,

obovate fruit and although labeled " Tenaseen " it is certainly not identical

with the above-described fruit, which was obtained in the Oued Souf. The latter

is In all probability the true Tenaseen.
<^ This variety has the fruit generally decidedly larger near the base than near

the apex and is therefore classed with the ovate intermediate soft dates. The
form described on this page is the exception, that on page 104 is the rule.
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Fruit when ripe chestnut colored (IV, 9) icith a very slif/ht purple tiufje, the
skin where loose tawny olive (III, 17) or ochraceous (V, 7), shiny, the
fruit hrijj;ht oranj?e before maturity, nearly 50 mm. long, somewhat
pointed and couspicuously one-sided at apex, not keeping its shape well
when ripe; flesh about 4.5 mm. thick, extremely soft and '<irupy ; seed
23 to 24 mm. long, about two-fifths as wide, chestnut (IV. 9) colored:
the ventr!<l channel more or less closed, giant cells very diverse in size

and shape, all angled (often sharply so), generally considerably longer
than wide, triangular, quadrangular, or somewhat pear-shaped, the out-
lines (iften very irregular, ferruginous (IV, 10) in color Iteema (p. 89).

F'ruit when ripe hay (IV. 5) or maroon (IV. 2) to prune purple (VIII. 1) {varying
to hazel (IV, 12) in Areshty), not or not conspicuously one sided at apex.

WJiitc fibrous lininy to the central cavity almost none, flesh only ahout 2 nun.
thick, all soft and dark colored when ripe; ''fruit 45 mm. long, oblong,
narrowed slightly at both ends. keei)ing its shape only fairly well when
ripe. I)right orange yellow before maturity, maroon (IV, 2» with slight

purple tinge when ripe. .s7.-/// irhere loose saffron (VI. 4) to oranf/e (VI.:>),

shiny : seed about three-fifths as long as the fruit and about one-third as
wide as long, the ventral chaiuiel open or closed; giant cells never more
and usually less than twice as long as wide, (luite varialde in form, nearly
all angular, in outline triangular, quadrangular, or somewhat pear-shaped ;

color orange rufous (IV, I'.i) to ferruginous (IV, 10) Chedakh (p. 92).

White fibrous lininy to the central cavity well dereloped. flesh at least 3 mm.
thick. ski)i where loose ochraceous (V, 7) to russet (III, 1(5), rarely
oraiiye i\\. '.\).

Flesh soft and sirupy, Ji mm. thick; fruit keeping its shape only fairly well
when ripe, J/2.o to Jf7.5 mm. long, slightly narrowed at both ends, reddish
orange l)efore maturity, between dark maroon (IV, 2) and prune puri>Ie

(VIII, ]) with a conspicuous bloom when ripe, its surface shiny; seed
between one-half and three-fifths as long as the fruit, usually slightly

le.ss than one-third as wide as long, widest below the middle or alK)ut

e(|ually wide throughout, the ventral channel open: (fiant cells nearly all

angular, similar to those of the preceding (Chedakh) : branches of the
fruit clusters deep orange Fteeiny (p. (>9).

Fle.sh of firm consistency, fruit keeping its shape well when ripe, broad at base
(ir, if somewhat narroired at base, the fruit only .'(() mm. long, then the
flesh only .} nun. thick and the (fiant cells all rounded or nearly so.

]'ruit .'/(> mm. hnig, generally slif/litly narrowed at both ends, bright maroon
when ripe, witli considerable bloom: f1es}i 3 mm. thick, not vevy sugavy:
seed smooth. 25 nnn. long, alxnit two-tifths as wide, widest above the
middle, the ventral channel oi)en. the germ pore above the middle: giant
cells very uniform in size and shai>e. all rounded, spherical or nearly so,

orange (VI, 3) in color Khalt Hameed (p. 89).
Fruit JfO to (III mm. long, broad at base, flesh -J to 6 mm. thick, very sugary; seed

•rouffh.

Fruit '/7.J to .')') nnn. long, oblong or oblong ovate, broad and rounded at base
and apex, keeping its shape well when ripe, dull orange yellow before
maturity, between maroon (IV, 2) and chestnut (IV, 9) or hctween
chestnut and hazel (IV. 12) colored with a purplish bloom when ripe;
flesh \ to (» nun. thick, the white fibrous lining to the central cavity well-

developed : seed 2.3 to 25 nun. long, two-fifths to one-half as wide, russet
(IILlCi) to chesjnnt ( 1 \'. t>) colored. /7.v surface uniformly roughened
nilli small pits and fine irrinkl< s, the ventral ch.innel fre(|uently clostnl.

tlie gei-m pore usually distinct, always above the middle of tlie see«l :

giant cells quite unifmni in size and shaite, all rounded, mostly spherical
but some short-elliptical (1A or nearly 2 times as long as wide), rufous
{W, 7) cohtred ; branches <tf the fruit clusters lemon yellow.

Menakher (p. 01 ).

Fruit dull ontnge before maturity, light bay (IV. 5) <»r light hazel (IV, 12)
colored when rip* ; seed rough' nid here and there with irregular rulges
and furrows; giant cells very diverse in shape and siz<'. neavly all angu-
I'lr, saffron (VI. A) to orange (VI. .3) in color; branches of the fruit

clusters light orange ircshty" (p. 71).

"The fruit of this variety Is generally at least 4 nun. le.ss than twice as long
.MS wide, and it is theri'fore described more fullv under Hroad Soft Dates. (See
p. 101.)

J>2



INDEX

Page.

Algerian oases, climate compared with Tunis oases 22,23,24,27.28
Alkali soils y>r>-4l

composition of the alkali 87
reclamation : o(»

resistant varieties of date palm <>(>, 70, 72, 74, 78, 79. 84, 85
Ammary variety 87. 103
Angoo variety 74. 07
Areshty variety 70. 101

Arizona localities, climate compared with Tunis oases 22, 23, 24, 27. 28
Atmospheric humidity 2(>

Baydh Hammam variety 7<). 100
Bayjoo variety 82, 97
Bent Segny variety 87, 103
Besser Haloo variety 78,101
Boo Affar variety__'_ 58,00,101
Boo Fagoos variety ."iS, <>7, 101
Calcium sulphate in soils .34,38

Chedakh variety 92, lOG
Classification of varieties hy botanical characters 9-5-97

by commercial value 57
Climate of Tunisian oases 21-28

humidity 2(j-27

precipitation 25.27-28
temperature 21-2G

Climate of different years as affecting date croi) 25. 2(). 51, 52
Colors, terms used in describing 95
Cost of agricultural operations 45. 47. .53-54

Cultivation of soil 45
Culture of date palm 41-.55

Date crop as affected by climate of different years 25, 20. 51, 52
Deglet Barca variety 90

Caid variety"^ 1 90
Hamidatoo variety 92,105
Hassen variety 92, 103
Noor variety 58, 03, 104

alkali resistance ^ (50

botanical characters 03. 104
climatic conditions necessar.v <)4

commercial importance 58,^)3

geographical distribution and abundance 04
harvesting 52-54
productiveness 05
qmility in Tunis as compared with Algeria 05
quality of fruit from connnercial standi)oint 58,(53

slow development of i)alms 05
time of ripening ()5

Sennayga variety 90
Djerid. Sea Jerid.

Doonga variety 77, 101
Douz oasis 19
Drainage, chemical composition of drainage water 40

description of system 33
importance in reclaiming alkali soils 36

92 107



108 INDEX.

I 'age.

Dry dates, characteristics (»(>. 0(»

value as vegetarian food 73

El Hamma oasis (Gabes) 19

(Jerid) 17
El Oudiane oasis 1«J

Fertility of soils 35
Folklore of date i)alin 14. 4r,

Fruit clusters, removal from very young trees oo
straddling to prevent breaking of stalks 51

Fteemy variety 57, 59, (>8. lOO
alkali resistance 70
botanical characters (tS-iVX UX)
commercial imixn-tancc (59, 7n
geographical distribution and abundance (59

keeping (juality 7<i

productiveness 70
rapid devel()i)ment of palms 09,70
time of rii)ening 7(»

Ftimi. *S're Fteemy.
Gabes oasis 19-20
Gafsa oasis 20-21
Gardens, characteristics l.'>. 55

protection from sand 14
size and value 41-42
sunken 10. 19

Gash Ilaloo variety 90
(Jasby variety 87. 102
(Geography 11-21
(ierm pore of date seed 94
(iiant cells of date 95
Goondy variety 8S. 103
Groups of varieties. syno])sis 90-97
(iu( rn-el-Uhc/al variety 90
Gyp^^um content of soils 34.38
ll.-ilooa I'xiyd;! variety 75. 99
llann-a variety " S3. 98
Harvesting dates 52-54
Heat, total in Tunisian oases 24-2<;

lloira variety 59, 71, 98
Humidity. atn)osi)heric 20-27

effect on ripcMiing of dates 19
Implements. Sec Tools.

Inii»ortation of offshoots 10,50
Irrigation 2a-83, 47-48

amount of water used 29.47
chemical compnsition of water 30-31
frequency at different seasons 47-4S
methods 33. 47
newly planted i)alms 47
rj'lation to ripening of dates 48
saline or alkaline water used 40,48
system of canals and dams 31-.33

Iteema variety 89. K <•

.Terid oasis _• 11-17
Karooy variety 88. 104
Kenta variety 59,72,97
Kenteeshy variety _-, 84. ;i9

Key to the varieties '. 97-10()

K ha dray a variety 90
Khalt r.oo Fagoos variety 91

I>eglaowia variety 81. In4
(iama variety : 91
Kameed variety -w 89. 100
llorraowia variety 82. 105
Kel>e(M- variety 91
Kentaowia variety 91

\)2



INDKX. K/J

Pat'f

Khnlt Monakliry vnric'tv 08. 10.")

Mooashein variety 81, 104
Kliarooby variety 8<*., Kvj
Kseba variety 77. 100
Labor 42-4:{
La^oo variety 80, 102
Legends concerning tlie date palm 14.-10

Lenisy variety 7,'), 00
Male palms 50-51
Manuring ._ 40-50
Measurements given in descrii)tions 04
Menakher variety 57,00, 100

botanical characters r»(M;i. Km;
conunercial possibilities 57. ()1.02

geographical distribution and rarity 57, <;•>

introduction into United States 57, 58, OM
keeping quality 01
multiplication, rapid, i)ossibility 58
productiveness 02
propagation, difficult 03
quality of truit 01.02
ripening, time 02

Mokh Begry variety 57. 70. 100
Names of varieties 50
Nefta oasis 1.5-10

Nefzaoua oases 17-19
Nomenclature of varieties 50
Oases, area covered a'-ul number of date palms 15-20

description 13
protection from sand 14.18

Offshoots, importation, number 10
packing for transportation 45
prices i)aid 44
production, how stimulated ^ 48
removal from parent tree 44-45
size for transplanting 44

Oklit Ammary variety 01
Fteemy variety 70, 102

Packing dates for shipment 54
Planting 40-47
Pollination 50

relation of irrigation 48
Population of oases 15,42.48
Precipitation 25, 27-28. 51-52
Preparing land for planting date palms 45
Preserving date-; 54—55
Propagation 43—15
Rainfall. See Precipitation.
Reclamation. See Alkali.

Remta variety 83, 08
Rhars variety SO. 102
Ril)ening of dates 51-.52

climatic factors affecting 28-2(>

hastening, suggestions . 52
relation of irrigation 48

Saline soils. See Alkali.
Salt. See Alkali.
Salton Basin. Cal.. climate compared witli Tunis oases 22.24.25,27-28
Sand, protection of oases 14, 18
Sayba Boo Dra variety 80, 102
Sba Aroossa variety 01
Seacoast, date culture near 10,20
Seedling date palms 48
Selatny variety • 57. 03. 104
Shelter for .young palms 47
Shipment of dates, factors affecting 15,54

92



110 INDEX.

Page.

Soft dates, characteristics 60,96
Soils of Tunisian oases 33-41

alkali content 36-41

fertility 35
texture 33-35

Suckers. See Offshoots.

Sunken gardens 16, 19

Tafazaouine. »SVc Tafazween.
Tafazween variety 58,68, 101

Tantaboosht variety 84, 99
Temperature 21-26

Tenantry system 42-43

Tenaseen variety 89, 105

Thaby variety 74, 98
Tools used by natives 11 15

Topography. See (ieography.
Towadant variety 91

Tozer oasis 16

Zaid Khala variety 85,100
Safra variety 85, 100

Trimming off old leaves , 50
Tronja variety 58, CA}. 99
Troundja. Sec Tronja.
Varieties of the date ])alm 55-106

classification by botanical characters lXV-106

geographical distribution 55
grading as to (juality of fruit, etc 57
groups, synopsis 96-97
importation, considerations governing 10

key 97-106
nomenclature fallowed oi\

iuni!l)er in Tunis ^ 55-56
AVatering. See Irrigation.

Water sui)i)ly . 18,19.28-31
Winds, dry, hot. effect upon fiMiit 51

north, shelter from 16,17
sand4)earing, protection against 14, 18

Zekry variety ^ 81.103
Zrai variety 91

92



l\

PLATES.
I

92 111



\

DESCRIPTION OF PLATES.

Plate T. Frontispiece. Harvesting r)ep:Iet Noor dates from tall trees at Tozer.

Plate II. Fig. 1.—An unirrigated tract of alkali land in the midst of Tozer

oasis, with a growth of salt-loving .sanii>hire. or "pickle weed." Only water

is needed to transform this spot into luxuriant date gardens, like those sur*

rounding it. Fig. 2.—Working the soil of a date garden with the " messah," or

short-handled hoe. preparatory to planting onions. Illustrates the fre<iuent cul-

tivation given well-cared-for date gardens; also (background), recently planted

palms sheltered by tent-like coverings of date leaves.

Plate III. Date palm (Khalt Aly Meskeen variety) showing the "straddling"

of a heavy bunch of fruit to prevent the breaking of the stalks. This is a com-

mon pi":i(tice in the Tunis oases and saves nuich fruit that would otherwise

be lost.

Plate IV. Fig. 1.—A Tronja palm with numerous offshoots (one as large as

the main trunk) in unirrigated alkali land, showing the characteristic curving

of the leaves. Fig. 2.—A tyi)ical male date pahn, showing the characteristic

heavy crown of foliage.

Plate V. F'g. 1.—Menakhcr palm at Xefta, .said to be 2() years old. One of

the offshoots shown was imported into the Fnited States. Fig. 2.—Older

Menakher palm at Kl Oudiane, with two large fruiting offshoots.

Plate VI. Fig. 1.—Deglet Noor palm, oasis of Kl Oudiane. showing the char-

acteristic drooiMug of the long-stalked fruit clusters. Fig. 2.—Lagoo palm,

showing horizontal or erect short-stalked fruit clusters. Fig. 3.—The town of

Nefta. a connuuuity supported almost entirely l»y date culture.

Plate \II. Fig. 1.— Full-grown Fteemy palms in a hollow, oasis of El Oudiane.

Fig. 2.—A plantation of r.-year-old date palms at the edge of Xefta oasis, in

land that was formerly covered with an efflorescence of .salts. The varieties

represented are Fteemy, OUht Fteemy, and Deglet Noor (a Fteemy pahn near

the center in the foreground). The arrangement of the "lands" for irrigation

and a young crop of alfalfa among the palms are shown.

Plate \I11. Dales, natural size, (1) Deglet Noor variety; (2) Menakher
variety.

Plate IX. Dates, natural size. (1) Tronja variety: (2). Boo AfTar variety.

Pi.AiE X. Dates, natural size. (1) Ilorra variety; (2) Kenta variety; (3)

Fteemy variety; (4) Mokh Hegry variety.
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Bui. 92, Bureau of Plant Industry, U. S. Dept. of Agriculture. Plate II,

Fig. 1 .—Alkali Land in the Midst of Tozer Oasis.

Fig. 2.—Working the Soil of a Date Garden with the "Messah", ok Short-
handled Hoe.





Bui. 92, Bureau of Plant industry, U. S. Dept. of Agriculture. Plate III.

Date Palm, Showing "Straddling" of Fruit Cluster to Prevent the Breaking

OF THE Stalk.





Bui. 92, Bureau of Plant Industry, U. S. Dept. of Agriculture. Plate IV.
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Bui. 92, Bureau of Plant Industry, U. S. Dept. of Agriculture. Plate V.
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Bui. 92, Bureau of Plant Industry, U. S. Dept. of Agriculture. Plate VI.

Fig. 1.—Deglet Noor Palm. Fig. 2.—Lagoo Palm.
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Bui. 92, Bureau of Plant Industry, U. S. Dept. of Agriculture. Plate VII.





Bui. 92, Bureau of Plant Industry, U. 5. Dept. of Agriculture

Dates, Natural Size.

1.—Deglet Noor variety. 2.—Monakher variety,





Bui. 92, Bureau of Plant Industry, U, S. Dept. of Agriculture. Plate IX.

Dates, Natural Size.

1.—Tronja variety. 2.—Boo Affar variety,





Bui. 92, Bureau of Plant Industry, U. S. Dept. of Agriculture. Plate X.

1.—Horra variety.

Dates, Natural Size.

2.—Kenta variety. 3.—Ftecmv variety, 4.—Mokh Begry variety,





f^



Bui. 93, Bureau of Plant Industry, U. S. Dept. of Agriculture. Plate

App'.es Badly Affected with Bitter-rot on the Same Twig with Mummies of
^HE Preceding Year's Crop.
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LETIT^R (W TRANSMllTAL.

U. S. Department of Agriculture,

Bureau of Plant Industry,

Office of the Chief,

Washington, I), C, December '21, 1905.

Sir: 1 have the honor to transmit herewith the manuscript for a

bulletin entitled ^'The Control of Apple Bitter-Rot,^' by Mr. W. M.

Scott. This paper was submitted by Mr. A. F. Woods, Pathologist

and Ph3^siolog•ist of the Bureau, with a view to publication.

This Bureau has for a number of years been investigating this serious

disease, which nearly every year causes great loss to apple growers.

The loss some j^ears has been estimated to be more than $10,000,000.

Although man}^ attempts have been made to control the disease by the

ordinary spraying methods, the results have been unsuccessful. Mr.

Scott has discovered the reason for these failures, and the results of

his investigations during the present season (which has been exceed-

ingly favorable for the development of bitter-rot) indicate that the

disease can be successfulh^ controlled at a nominal cost. It now remains,

through demonstration experiments to be conducted in the various

apple districts, to bring the method into general use.

I respectfully recommend that this paper be published as Bulletin

No. 93 of the series of this Bureau.

The accompanying illustrations are essential to a clear understanding

of the text.

Respectfully, B. T. Galloway,

Chief of Bureau.
Hon. James Wilson,

Secretary of Agriculture.
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THE CONTROL OF APPLE BITTER-ROT.

INTRODUCTION.

Accounts of severe losses of the apple crop of the United States

caused by bitter-rot {Glonierella ivffomaciilanH (Berk.) Spauiding &
von Schrenk) date back to 1870, and since that time destructive out-

breaks of this disease have occurred at frequent intervals with appar-

entlj^ increasing severity until a loss of several million dollars in a

single season is not uncommon. An epidemic occurred in 1900, Avhen

it was estimated that the damage to the apple crop of the United States

was $10,000,000," and in 1902 the attacks of the fungus were again

exceedingly severe.

Although the fungus causing this disease occurs in nearly every

apple-growing State in the eastern part of the United States, severe

losses from it have been confined to the southern half of the apple belt,

Missouri, Illinois, Arkansas, Virginia, West Virginia, and Kentuck}^

suffering especially in recent years.

This disease has had the attention of the Department of Agriculture

for a number of years. In the Report of the Chief of the Section of

Vegetable Patholog}^ for 1887 ^ appeared the first economic discussion

of the disease by an American writer, followed in 1891^ b}" a more

extensive account of the fungus by Miss E. A. Southworth. In 1903

Messrs. von Schrenk and Spaulding,'^ of the Mississippi Valley Labora-

tory of the Bureau, published a general account of the bitter-rot dis-

ease with a description and life history of the fungus causing it.

In 1903 the attention of the Bureau of Plant Industry was called to

an outbreak in Virginia and West Virginia, and the writer was detailed

to investigate the trouble and arrange for remedial experiments.

During the months of August and September (1903) a number of

orchards in each of these States were visited, and it was found that,

although several other good varieties were affected, the highh^ prized

Yellow Newtown (also known as Albemarle Pippin) was, as usual, the

greatest sufferer. In some cases the destruction was complete, and to

« Woods, A. F. Annual Reports, Department of Agriculture, 1901, p. 47.

& Annual Report of the Commissioner of Agriculture, 1887, pp. 348-350, PI. III.

c Journal of Mycology, VI, pp. 164-173, PL XVI.
d Bui. 44, Bureau of Plant Industry, U. S. Department of Agriculture, 1903.
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8 THE CONTROL OF APPLE BITTER-ROT.

find as much as 50 per cent of the fruit of this variety harvested in

good condition was exceptional. The Yellow Newtown growers of this

section had had a similar experience w4th the crops of 1901 and 1899

(two and four 3^ears previous), and some w^ere on the point of abandon-

ing their orchards in despair, one man going so far as to cut down his

trees. It seemed, therefore, especially desirable for the Bureau to

determine the best methods for combating this disease and to obtain

data upon which definite recommendations could be based. Accord-

ingl}^ a series of experiments was planned, which were carried out in

the orchards of Mr. \V. H. Goodwin, at Avon, Va., to whom the

Department is nuich indel)ted for valuable services in facilitating the

work. The work was outlined and some spraying done in the spring

of 1904, but this being the ''off year'' it soon developed that there

would be no crop of apples in that section, and the actual work reported

upon in this paper was not commenced until the spring of 1905.

THE DISEASE AND ITS CAUSE.

A detailed account of the disease and the fungus causing it having

appeared in a previous bulletin of this Bureau," many details will be

omitted in the following discussion, the attempt being made to include

only those facts with special bearing on the subject of this paper.

THE DISEASED SPOTS ON THE APPLE.

The diseased spots are usually a (quarter to a half inch in diameter

before the fruit grower ordinarily notices them, but they first appear

as very small, yellowish-brown, sometimes watery specks, frequently

bordered with a ring of purple-red. The purplish margin is especially

prominent on spots that are retarded by cool weather, and many late

infections app(Mir only as red or pur})lish specks, never developing

fjirther on account of adverse conditions. On the other hand, the

[)urplish coloration is likely to be entirely absent from a spot that is

developing ra])i(lly unch'r favorable conditions. As the spot enlarges

and grows older it ))ecomes dark-brown in the center, shading oU' into

a light watery margin. It is circular in outline, with a well-di^tined

mai'gin, and soon l)ccom(\s sunken. (See PI. 1, and PI. VI, fig. 1.)

W'lien the spots are al)out oni^-half inch in diameter, fruiting pus-

tules begin to a|)pcar in the form of small black dots slightly raised

and usually anangi'd in conccntri*' rings (PI. \'I, lig. 1). These pus-

tules soon hi-eak through the skin (PI. II, 6'). discharging pink, sticky

spore masses, which aic readily washed off by dews and rains. As
the (liscMise progicsses. other lings of ])ustules a])p(MU' and give forth

spoi-es in gi'cat Mhundance. \\ hen the pink spore masses are washeil

away the pustules api)ear as Mack ragged opiMiings through the skin of

<' \'«>n SclmMik aii«l SpauMin^, 1. c.



THE BITTER-ROT FUNGUS. 9

the apple. An apple ma}" have only one diseased spot, bat in a serious

outbreak there are usually several, and it is not uncommon to see a

fruit literally peppered with points of infection. During the past

season the writer counted 1,200 on a single apple and estimated 1,000

on each of several others. When so numerous, these spots are at first

raised, appearing as small brown blisters on the skin of the apple, and

are frecpiently so arranged as to suggest that the points of infection

had followed drops of water trickling down the sides of the apple, the

specks being distributed evenly over the upper or stem end, from wliich

the specked areas extend in strips toward the cal3^x end.

When a number of spots appear on a single apple, they soon coalesce,

and three or four, gaining the ascendency, envelop the others and

retain their circular shape, each producing its rings of fruiting pustules.

Finally the entire fruit is converted into a dark-brown, shriveled, and

wrinkled mummy, which ma}" hang on the tree a year or more. (PI. I,

and PI. VI, tig. 1.) However, the majority of the ati'ected fruits fall

to the ground before they are half rotten, and their decomposition is

hastened by scavenger insects and deca}^ fungi.

THE BITTER-ROT FUNGUS.

The bitter-rot disease is due to a fungus which has I'eceived the

botanical name (jrlomerella riifoinacidans (Berk.) Spaulding & von

Schrenk,^' but which has been known until recently as Gloeosporium

fructigemctn Berk.^

This microscopic plant, developing from a spore that has found its

way to the apple, penetrates the skin in the form of a minute tube,

which immediatel}" begins to branch and grow rapidl}^ in every direc-

tion. This mycelium absor])s its nourishment from the cells of the

apple, killing them and thus producing the brown sunken spots known
as bitter-rot.

The niyceliimi.—The diseased tissue is filled in the intercellular

spaces with pale, delicate, much-branched threads of mycelium, which

are septate, slightly granular, and chiefly 4 to 6 yw in diameter. (PL

II, ,^, a,) Under favorable conditions the mycelium grows very

rapidly, killing the fruit cells almost as fast as it enters the healthv

tissue. It grows toward the center of the apple at a rate about equal

to its lateral progress. After a time these threads become congre-

gated just beneath the surface at certain points almost equidistant from

the point of infection, forming stromata, which give rise to upright

bundles of interwoven branches. These are the spore-bearing hyphi>?,

« Von Sehrenk and Spaulding. The Bitter-Rot of Apples, Bui. 44, Bureau of Plant

Industry, U. S. Dept. of Agriculture, p. 29. Saccardo (Annales Mycologioi, 2, p. 198)

thinks the name should be GJomereUa fructigena (Clinton) Sacc.

^ Berkeley, M. J. Gloeosporium friictigenum, n. s.. Gardeners' ("hronicle, 1S5(),

p. 24.5.
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which rupture the skin and give forth pink masses of conidia, or sum-

mer spores. (See PL II, 6.)

Swmrrter sporea.—It is thought to be chiefly by means of summer
spores that this fungus is propagated and disseminated, and countless

millions of them ma}' be produced from one rotton spot. They are

produced one after another by abstriction from the ends of the fruiting

branches of the fungus, and. as previously explained, exude through

the ruptured skin of the apple in pink, sticky masses easily visible to

the naked eye. The}^ are readily washed ofl' b}^ the action of dew and

rain, but upon drying become hard and glued to the skin of the apple.

A microscopic examination shows these spores to be oblong, almost

cylindrical, one -eel led bodies with a delicate pale-green color and gran-

ular contents. They vary in size, as also in shape, but normall}^

measure 4-5x10-15 yw. (PI. II, ^, a.)

Ascosj/ores.—In addition to the conidia, or summer spores, which

are produced so rapidly and in such great numbers, another tj^pe of

spore is produced,on the old rotten apples in the autumn and probably

also the following spring. These ascospores, measuring about 5 X 20 yw

(PI. II, ^), are scarcely distinguishable from the summer spores,

but are usually slightly curved and are borne in little sacs containing

8 spores each. These sacs, or asci (PI. II, i), are produced inside

of little brownish spore cases (perithecia) embedded in black nodules

of m^xelium on the surface of the rotten apple or mummy. This con-

stitutes the mature stage of the bitter-rot fungus as first discovered by

ClintoVi,^' and is probably a means of carrying the fungus over winter

and starting infection the following spring. Von Schrenk and Spauld-

ino'' found it on limb cankers as well as in artiticial cultures. The
writer secured this stage of the fungus on a number of artiticially

infected apples in tlu» laboratory about three weeks after inoculation,

and it developed on a few rotten apples brought in from the orchard

and placed in a moist chaml>er. It also developed abundantly in arti-

ticial cultui'cs on stcrili/cd ])()tat() and nutrient agar within six weeks

after inoculation.

Gerinhuiilnn <>f fhr sjfores.—Placed in a drop of water under a

microscope, l)oth conidia and ascospores may be seen to germinate

within three or four houis, each spore throwing out one or two, some-

times thr(>e, germ tubes. (PI. II, > and f).) During germination a

cross septum usually d(»v(d()])s in th(^ ccMiter of tlu^ spore, which soon

becomes eiu|)ti('(l of its contents. These germ tulnvs grow very rapidly,

r(»aching several times th«» length of the spore within an hour after

germination, and then )>egin l)r:in(']nng.

There is some ((uestion as to how the tlireads fi'om the germinating

"Clinton, G. P. Ai)i>le Rntn in Illinois, Rnl. fi9, 111. Ajn*. Kxp. Sta., 1902. pp.

20(v-2n. ri. J.

''Bui. 14, r»\in';iu of IMant In.iustiv, I . >. I >ipartinent of Aj^ricultuiv, 190:-5.
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spore find their way through the skin of the apple. The most coninioii

belief expressed by writers upon this subject is that the fungus enters

through insect punctures or some other abrasion of the skin, and it has

also been suggested that the fungus couid probably enter through the

unbroken skin. The writer's obser\'ations would indicate that a wound
is not at all necessary for successful infection and that the fungus most

commonly penetrates the skin. Several hundred points of infection

were examined without finding any indication of a previous puncture.

A large percentage of the apples on the untreated trees used as checks

in the spraying experiment had from one hundred to a thousand points

of infection, and in man}^ cases the spots were so thick that when onh^

one-sixteenth of an inch in diameter they overlapped. In the labora-

tory, infections were easily made by dropping water containing spores

on the unbroken skin of an apple in a moist chamber.

BITTER-ROT CANKERS ON THE BRANCHES.

In 1902 it was discovered by Mr. R. H. Simpson, of Illinois, that

limb cankers were associated with outbreaks of bitter-rot. Messrs.

Burrill and Blair", of the Illinois Agricultural Experiment Station, and

Messrs. von Schrenk and Spaulding^', of the Mississippi Valley Labora-

tor}^ of the Bureau of Plant Industry, working independently, soon

established the relationship of these cankers to the disease on the fruit

and proved by inoculation tests that these cankers were caused by the

same fungus that attacks the fruit.

In describing this form, von Schrenk and Spaulding'^ state that

"The cankers found on apple trees in Illinois appear as blackened

depressions on apple limbs of various sizes, from last year's fruit

spurs to limbs 3 to i inches in diameter. Thus far the cankers have

not been found on the main trunk. On these limbs rounded or oblong

sooty-black sunken spots occur from one to several inches long, which

have more or less ragged edges." Limb cankers occur abundantly in

the Virginia orchards, but the writer has so far been unable to find

the bitter-rot fungus associated with an}^ of them. However, limbs

of young apple trees on the grounds of the United States Department

of Agriculture inoculated with bitter-rot spores rapidly developed

these cankers.

SOURCE OF INFECTION AND SPREAD OF THE DISEASE.

The question as to the chief source of the first infection each year

has not been satisfactorily settled, nor is it definitely known how the

«Circ. 58, 111. Agr. Exp. Sta., July, 1902, and Bnl. 77, 111. Agr. Kxp. Sta., 1902, pp.

355-357.

'> Bui. 44, Bureau of Plant Industry, U. S. Dept. of Agriculture, 1903, pp. 29-36.

cL. c, p. 31.
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fun^^us is spread from tree to tree and from orchard to orchard. It

seems, howev^er, that the mummied fruit and the liml) cankers are both

instrumental in carr3'in^- the fungus over winter and startino- the

annual infection, and that insects play an important role in the spread

of the spores.

During the season of IIMK^ and again in 1905 the writer visited a

numberof infected orchards in Virginia and West Virginia, making-

special observations upon this problem. The results lead to the con-

clusion that the overwintering nuunmies hanging on the trees consti-

tute the chief source of infection, at least in this particular region. In

the majority of cases examined a munmiy could be found in the upper

portion of the infected area, ])ut in no case was there found associated

with such outbreaks any cankers that could be identitied as ])itter-rot

cankers. However, from observations made in the Middle West, Bur-

rill and Blair'' and von Schrenk and Spaulding'^ conclude that the

canker is the chief sour(;e of early infection, the fungus being held over

winter in the diseased limbs and producing spores for the infection of

the; new crop of apples. Hasselbring' demonstrated that the fungus

of })itter-rot remains alive over winter- in the mummied apples. It

seems p()ssi))le that the mature spore form of the fungus discovered

1)}^ Clinton may develop the following spring in the mummied fruits,

starting the infection on the new crop.

Aft(»r one apple on a tree becomes diseased and begins to produce

spores, further infections may readily take place through the mediiun

of raindrops which splash th(i spores to adjacent fruits, and heavy

dews may wash the spores to the apples below. Insects are also

undoubtedly instrumental in disseminating the disease,'' and the}^ are

possibly the chief carriers of the spores from tree to tree. On the

other hand the rapidity with which the disease frequently spreads over

an orchai-d, practically destroying the entire crop within a few days,

suggests the idea that the spores are carried on the wind, and indeed

tliev seem to })e omr.ipresent in the bitter-rot districts, only awaiting

suital)le weather conditions. But the spore masses being sticky when

wet and glued to the skin of the api)le when dry. there seems to be

little or no chance for the wind to carry the spores.

INFLUENCIN(} CONDITIONS.

WKATMKK. *

The predominating condition.'^ that inlluenee the develojiment of

bitter-rot are tempeiatnre and humidity. A few days of hot showery

" Bill. 77, 111. A^T. 1-:\|.. MM., |>. .;.»ti. UH»2.

''Hill, -tl, litircMii of IMnut liulnslry, \'
. S. Department <»f Agriculture, ltX)8, pp.

H(>-:is.

<" liiirnll aihl lUair, I. c, p. ;ir>4.

''Clinton, (J. ('., Bnl. (>0, 111. Agr. K.xp. Sta., p. i;»7.
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weather may wtart an epideiiiie that will destroy the entire enjp of

certain varieties, provided the fungus is present.

Mo'mture.—Moisture is not onl}^ necessary for the germination of

the spores, but it favors the growth of the fungus and hastens spore

})roduction. In a moist atmosphere^ \\\k\ spores are produccMl nuich

more rapidl}^ than when the air is dry. Moreover, rain is an active

agent in. the spread of the disease, splashing the spon^s from an

affected apple to adjacent health}^ fruits. Heavy dews followed by

hot cloudy days with a humid atmosphere appear to make ideal con-

ditions for the rapid development of this disease.

ITenqjerature.—The fungus causing this disease is decidedly a hot-

weather fungus and rarel}^ is a serious pest north of latitude 40 ^ N.

July, August, and September are the three bitter- rot .months, and a

maxinmm temperature near 90^ F. for several days in succession,

coupled with suitable moisture conditiojis, is necessar}^ to start a

serious outbreak. Infection of some fruits may take place as early

as the middle of June," but the fungus grows slowly and fruits spai"-

ingly until the warmer weather of Juh' increases its rate of develop-

ment. In Virginia, on July 10, 1905, the writer observed bitter-rot

spots covering a quarter to half of the apple. One specimen was

somewhat more than half involved in rot, and the numerous rings of

spore masses indicated that the fungus had been fruiting abundantly

for days, and the infection had doubtless taken place a couple of weeks

earlier. The variety was Yellow Newtown, and the fruit was scarcely

more than half grow^n. The proper combination of heat, moisture,

*and an abundance of spores ma}^ not occur until August or September,

or in some seasons not at all.

The fungus is so influenced by the heat of the sun, and perhaps h\

the light also, that the fruit on the south side of a tree ma}^ become

badly affected before the disease is noticeable on the op})osite side.

Stinson '' observed this fact, and in the Virginia orchards tiie writer

found that almost invariablv the fruit on the sunny side was destroyed

first, and oftentimes a portion of the crop on the north side would

^ -escape when the destruction was complete on the south side. This

held true not only in the particular orchard under experimentation,

but in man}^ orchards visited during the outbreak of 1903, and during

the past season as w^ell. Moreover, it was observed that fruit on the

inside low^er branches well protected from the sun was less attacked

and often escaped w^hen that on exposed portions of the same tree was

destro3^ed. Owing perhaps to exposure to the sun there was a con-

siderably higher percentage of rotten fruit on trees partly defoliated

with leaf-spot fungi than in the case of trees with full foliage. Not

only is the fruit on the sunny side of the tree worse affected, but the

«See Burrill and Blair, Bui. 77, 111. Agr. Exp. Sta., p. 332.

&BuL 1, Missouri State Fruit Experiment Station, p. 6.
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points of infection are more common!}^ located on the sunny side of

the apple. Although infections were frequently found on the shaded

side of the apple, in the majority of cases, according to the writers

observations during the past season, the rotten spots developed on the

side exposed to the sun.

Cold is decidedly unfavorable to the fungus and it rarely does any

damage during a cool season. An outbreak ma}' be almost completely

checked by a few days of cool weather, especially when the mean tem-

perature remains below 70^ F. Late infections that take place with

the approach of cool fall weather usually remain as a brown speck

encircled with a red or purplish ring. However, the fungus grows

somewhat in the a\'erage fall weather, and if the temperature runs up

to summer heat the picked fruit may rot considerably in piles or in

barrels in the orchard. This emphasizes the desirability of rushing the

fruit to cold storage or to market as soon as picked. In storage at a

temperature of 85^ F. the fungus does not grow, and spots previously

started by inoculation develop no further after being stored at this

temperature.
srsciM'Tiiui.nY OK different varieties.

There is a wide range of variation in the susceptibility of the dif-

ferent varieties of apples to injury from bitter-rot. In Virginia the

Yellow Newtown (or Albemarle Pippin) is preeminently the most sus-

ceptible commercial variety. On the other hand, the Winesap i>

('([ually conspicuous for its resistance to the disease. When in close

proximity to a badly rotting variety' the Winesap ma}' become infected,

but the points of infection usually remain as mere specks, rarely grow-

ing to any size. The fungus does not seem to thrive on this variety

and the ])r()duction of spores is scant. The Ben Davis, although one

of the most susceptible varieties in the Middle West, shows a com-

paratixcly >light tendency to rot in Virginia, rarely losing more than

U.*> per cent of its crop. York Imperial, the variety most extensively

grown in tlie X'alley of \'irginia, is less susceptible than Ben Davis,

being niielv attacked to a M'rious extent. The Grimes also rots verv

little.

From lallier ('xten>i\ (' obser\ations made during UKVS and 1905 in

Virginia iind W<'st Virginia the writer has prepared the accompanying
list of varieties in the order of their susceptibility to bitter-rot. This

list includes only such varieties as the writer examined in orchards

where bitter-rot was found, and the data are not suihciently extensive

to bo (Mitirely i-elial>U'. Tlios(» varietic^s almost equally susceptible are

grouped together, the tirst group representing those that frequently

lose their «Mitire crop, the second group those that in a bad season may
be expected to lose 5U to 75 per cent of their crop, the third group
tho.sc that i:irely sutTer more than iT) per cent loss, and the fourth
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group those on which the writer has never found the disease. These

groups are as follows:

1. Yellow Newtown (or Albemarle Pippin), Shackleford, Bentle}

,

Gibbs, and Missouri.

2. Arkansas Beauty, Linibertwig, Rhode Island, York Stripe,

Huntsman, Pilot, Peck, Northern Spy, Jonathan, Northwestern

Greening, Fall Cheese, Stark, Green Sweet, and Nero.

3. Grimes, Ben Davis, York Imperial, Gano, Arkansas, Ivanhoe,

and Winesap.

4. Coffelt, Bismarck, Pewaukee, Stuart Golden, Pryor, Salome,

Scarlet Cranberry, Oliver, Roxbur}^ Lankford, Loy, Ralls, Craw-
ford, Carlough, and Akin.

Mr. F. W. Faurot, of the Missouri State Fruit Experiment Station,

a collaborator of the Department of Agriculture, has kindh' furnished

the following information relative to the susceptibilit}^ of the different

varieties of apples in the State of Missouri. He has arranged the

varieties in their approximate order, with the most susceptible varie-

ties first, in four classes, which do not necessarily coincide with the

four classes given above. Thev are as follows:

1. Willow and Huntsman.

2. Ben Davis, Gano, Ingram, Smith, Rome, York Imperial, Clay-

ton, Nickajack, and Nixonite.

3. Lowell, Porter, and Maiden Blush.

4. Arkansas, Arkansas Black, Jonathan, Grimes, Winesap, and
Gilpin.

Mr. Faurot writes concerning this list as follows:

In some seasons, however, this third group comes next to Willow and Huntsman,
for when they bitter-rot at all the whole crop usually goes, especially Lowell and
Porter. The reason 1 put them third is because some seasons they are out of the

way before bitter-rot attacks them or begins to develop with any degree of severity.

The varieties given constitute about all of those that are grown commercially in

south Missouri. Aside from these, however, I have observed bitter-rot on very

nearly every variety of apple that I have seen growing in the State, including such

varieties as the ordinary Russets, Lawver, Northern Spy, Stevenson Pippin, Baldwin,

and many others that are growm only a few trees in a place. I have never seen it,

however, on White Pearmain, Yellow Transparent, or Red Astrachan. This is

merely my personal observation, however, and I have no doubt that it occurs on

these varieties the same as on others, although 1 have not seen it.

REMEDIAL MEASURES.

Although bitter-rot has been known in this country as a serious

apple disease for at least thirty-five years, it seems that no attempt

was made to tind a remedy for it until about 1888. During that year

Galloway" planned some experiments for the control of this disease,

« Galloway, B, T. Sulphuret of Potassium for Bitter-Rot of the Apple. Journal of

Mycology, vol. V, 1889, pp. 37-38.

16581—No. 93—06 2
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which were carried out by Mr. J. W. Beach, of Batavia, Ark. Sul-

phuret of potassium was the fungicide used, and the results reported

were somewhat encouraging. In 1889 Gallowa}^ also directed a series

of experiments on the treatment of this disease in Virginia. Potas-

sium sulphid and amnion iacal copper carbonate were used, and Mr.

George G. Curtis,^ who did the spraying, reported good results from

both.

The investigations thus begun were soon followed with remedial

experiments by several experiment stations workers, notably Alwood,^

Garman,^" Stinson,^ and Whitten,' all of whom reported favorable

though not entirely satisfactory results from spraving with copper

compounds.

Since the severe outbreak of 1900, eti'orts to control this disease

have been continued with renewed interest, and several papers report-

ing results of remedial experiments have been published. In 1901

Quaintance,-^' in writing of experiments conducted in Georgia the pre-

ceding year, stated that '' the results are much in favor of four appli-

cations of Bordeaux, not only in (piantity of fruit but in size and

appearance, and, as developed later, in keeping qualit3\-' Some of

the best results that have come to the writers attention are those

reported by Stinson in 1901.^ One plot spra^^ed live times gave '^59

per cent of the fruit free from bitter-rot,'' another sprayed four times

gave *'78 per cent of the fruit free from bitter-rot,'' while one check

plot had only "l.^Jper cent of the fruit free from bitter-rot " and

another "14 per cent of the fruit free from bitter-rot.** In 1902'' the

same writer published the results of another series of experiments

showing beneficial results from spraying.

As a result of their investigation in 1902, Burrill and Blair' recom-

mended a systemjUic search for and removal of the diseased fruits and

infecting cank(M-s or nnunmies. stating that *' the canker and infested

fruit should be removed, tiiking care not to distribute the infection in

'' Curtis, (Jcorjjrc G. Treatment of Hitter-Rot of tlie Apple. Hnl. 11, Section of

Vc^'etabie Pathoio^iy, V. S. I)e|>t. of A^'ricnlture, 1890, pp. 38-41.

''Alwood, William 1'.. Hitter-Rot. Hiil. 17, Va. Agr. Exp. Sta., 1892, pp. 61-62

and 64-<)5. Also Ripe-Hot, or Hitter-Hot of Apple. Hul. 40, Va. A;j:r. Kxp. Sta.,

1894, i)p. 59-82.

'•(uirman, M. Hiil. 14, Ky. A^rr. Kxj). Sta., 189;-{, pp. 3-24.

'/Stinson, John T. Hitter- Hot. Hul. 26, Ark. A^m-. Kxi>. Sta., 1894, pp. 33-34.

'Whitten, J. (
'. The l?itter-Hot. l^nl. 31, Mo. A^^^r. Kxp. Sta.. 1895, pp. 3-4

and 7-15.

.acquaintance, \. L. Hitl»r-lvoi of .\pples. Thirteenth Annual Heport. (ia. Kxi».

Sta., pp. 3«J0-3<)1 an.l IM. I .\.

'/Stinson, John T. Preliminary Hrpnri -m r.iii.r-H..i or Hipe-Kot of Apples. Bui.

1, Mo. State Fruit Ilxp. Sta.. pp .1 21.

/' Stinson, John T. Notes on Sprayin^r i..r Hiller-lvot. Bui. 2, Mo. State Fruit

Kxp. Sta., pp. 3-20.

*Bul. 77, 111. Ajrr. Kxp. Sta., p. 3()(;.
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the process. This is of the utmost importance if the contagion is to be

stopped." They also state that ""the disease can be kept in check

during the summer by repeated applications of Bordeaux mixture." In

a paper read before a meeting of the Illinois State Horticultural Society,

Burrill " reports experiments conducted in three counties of southern

Illinois, showing that the disease yielded to applications of Borchnuix

mixture. The results of these experiments indicate especially the

importance of early spraying.

Reporting upon two years' experiments, von Schrenk and Spaul-

ding ^ state that ''to a certain extent, varying from 10 to 75 per cent,

Bordeaux mixture surely does prevent the ravages of the bitter-rot."

They also strongly recommend the removal of diseased fruits, mum-
mies, and limb cankers.

THE VIRGINIA EXPERIMENTS.

The orchard of Mr. AV. H. Goodwin, in which the experiments were

conducted, is situated on a spur of the Blue Ridge Mountains, in Nelson

County, about 5 miles south of Afton. This and the adjacent countv

of Albemarle have long been famous for their production of the

Yellow Newtown (or Albemarle Pippin) apples, some trees of which

are 100 years old and still thriving. This variety is not subject to

serious injury from apple scab, nor does it suii'er materially from the

leaf-spot diseases, and until the advent of bitter-rot magnificent crops

were secured in this section without spraying.

Mr. Goodwin's orchard has a northern exposure, with an elevation

of from 1,000 feet on the lower side to about 1,250 feet at the upper

side. The land is very steep, having an incline of almost forty-live

degrees in some places, and an extra man with a lever is required in

spraying to prevent the wagon from upsetting. The soil is dark

brown, almost black, deep, and fertile, such as is known throughout

that section as "pippin" soil. The stones that almost completeh^

covered the ground have been piled up in windrows, and a deep furrow

has been plowed between the tree rows in which to run the upper

wheels of the spray-wagon, to avoid turning over. Above the middle

of the orchard is a spring with a flow of fiv^e to eight gallons a minute,

which affords an ample supply of water for spraying purposes.

The bearing orchard is composed of about 800 trees of Yellow New-
town 18 to 23 years old, 500 Winesaps 8 to 23 years old, and 200 York
Imperials 8 years old. There are also a number of young trees not

yet in bearing. Mr. Goodwin states that the original forest w^as

removed and the trees planted the second 3^ear after clearing, and

that, as a rule, crops of corn or tobacco were grown between the rows

" Burrill, T. J. Experiments in Spraying for Bitter-Rot. Trans. 111. State Hort.

Soc, 1902, 54-66.

& Bui. 44, Bureau of Plant Industry, U. S. Dept. of Agriculture, 1903, pp. 38-45.
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until the trees came into bearing, or about twelve to fifteen j^ears.

Then the land was usually left uncultivated. A portion of it, includ-

ing the experimental l)lock, is now in sod, having been seeded to

orchard grass in 1902.

Accoj-ding to Mr. Goodwin. })itter-rot first appeared in this orchard

to a noticeable extent in 1899, and in 1901 it did considerable damage.

In 1903 the trees received three early applications of Bordeaux mix-

ture, and on Septem))er 13 of that year the writer visited the orchard

and roughlv estimated the loss from bitter-rot at 40 per cent. When

the crop was harvested, a few days later, Mr. Goodwin estimated the

loss at about 60 per cent. Since 90 per cent of the crop was lost in

some unsprayed or-

chards in the same

neighborhood, it

appeared that the

treatment had some

effect. In 1904 there

was no crop.**
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Kiii. 1.— i'lat of till" hlock i»f tn-cs tiso<1 in the experiment.

I
''^ THE EXPERIMENTAL

K TREES.
I

I Onlv the Yellow

I Newtown variety

^ was used in this ex-

5 periment, the Wine-

sap and York Im-

perial not being
subject to serious

loss from rot in this

section. As may
be seen from the ac-

companying plat

(tig. 1). 35 trees

were nicludiMl in the t'xperimcnt. They are 19 years old and about 25

feet high, with a spread of about 25 feet. These trees have been

pruiKMl bv thinning out the contlicting I )ranches, and have developed

into the broad, low, somewhat pyramidal type naturally assumed by

this variety. The block is situat**! l>elow the middle of the orchard,

with 2:)-vear-old trees of the same xarii^ty on the east and a young

orchard not yet in lu^aring on the west. Below (north sid(^) is a block

of young l)earing trees of the same variety, the crop of which, not

being properly sprayed, rotted badly. On the upper side is a block

of voiuig trees not yet in bearing.

"A!- a riil« . appK' Ihth in tlii.s 8e<'tion, wpecially the Yellow Newtown, bear only

every other vear.



PLAN OF EXPERIMP]NT. 19

THE PLAN OF THE EXPERIMENT.

Object.—This experiment was designed to determine (1) to what

extent bitter-rot could be controlled by spraying with Bordeaux mix-

ture, (2) the number of applications required, and (3) the proper tim(;

to make these applications. Owing to the influence of weather condi-

tions upon this disease it was not expected that answers to all these

questions could be obtained in a single season; but the season of 1905

was so favorable to bitter-rot, the disease appearing so early and con-

tinuing with such force throughout the season, that the results obtained

are believed to be a safe guide for almost an}^ season.

Spraying scheme.—In order to solve the questions just enumerated

it was necessary to cover the entire season with a varying number of

applications, using a process of elimination in the plan as shown in

Table II (p. 23). As may be seen by reference to this table, the dates

of the successive applications were as follows: April 8, May 1, Ma}^ 9,

June 12, June 27, July lO, July 25, August 7, August 22, and September

1. The first date was just after the cluster buds had opened, exposing

the blossom buds, but before the latter had opened; the second just

after the petals had fallen, and the third application eight days later.

The fourth date was about six weeks after the petals had fallen, the

subsequent dates being at intervals of about two weeks. The object

of the first three applications was to combine the treatment of apple

scab with that of bitter-rot and to determine their effect upon the latter.

As shown in Table II, one group of plots (Nos. 1 to 5) receiving three

to nine applications had one or more of the late sprayings omitted.

From another group (Plots 9 to 12) the early applications for scab were

omitted. Plots 15, 16, 17, and 12, receiving four applications each, w^ere

designed to determine the period at which spra^nng gives the best

results. Plots 7 and 8 combine early and late spraying, leaving an early

midseason interval that proved in this case to be too long. Plot 6 was

sprayed just before the trees bloomed, as soon as the blossoms were

shed, and eight days later (the usual apple-scab treatment), and everv

two weeks from June 12 to September 1, receiving ten applications in

all. It was intended that Plot 9 should be sprayed at intervals of two

weeks, beginning June 12, making the treatment for this plot the same

as No. 6, with the three early applications omitted; but the writer inad-

vertently overlooked the first date. Therefore, in order to avoid dupli-

cating No. 10, two more applications were dropped out of No. 9 later

in the season. The original scheme included Plots 13 and 11, which

were to have received the last three and the last two applications,

respectively; but when the time arrived for their treatment to begin

the crop on them was already destroyed by the rot and they were

therefore dropped.

Each plot consisted of but two trees. There were, then, in the

experimental block fifteen treated plots of two trees each and live
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untreated trees used as checks. By referring- to the plat of the

block (fig. 1) it will be seen that the checks (A, B, C\ I), and E)

were well scattered among- the sprayed trees. Plot 1. at the lower

left-hand corner, practically amounted to a check, as it received only

the three early applications, and 62 percent of the crop rotted. Check

A is near the lower right-hand corner and B just below the center,

while C and D are near the upper left-hand corner and E at the

upper right-hand corner. Other trees were originalh^ set aside as

checks, but when it was found that bitter-rot was developing- abun-

dantly on all of them some were sprayed in order to reduce the loss to

the owner. Two trees to the plot might seem at tirst thought insuffi-

cient for determining the best results from the spraying, but the trees

are quite large, yielding about 20 to 35 bushels each. Moreover, the

plots are almost in duplicate, there l)eing a difference usually of only

one application in adjacent plots.

WEATHER CONDITIONS ATTENDING THE EXPERIMENT.

Better conditions for a severe test of spraying could scarcely be

desired. As will be seen from the following weather tal)le'^', there

was an abundance of rain throughout the season and considerable high

temperature. Beginning June 16 it rained every day except one until

June 25, and during that period the temperature ranged high, reach-

ing «!> F. on the l«th, lU F. on the IDth, 90- V. on the 20th, 8in F.

on the 21st, and 92^ t\ on the 22d. This com))ination of moisture

and heat made an ideal infection period. The conditions during July

were also favorable to bitter-rot. It rained every day during the first

week and contimiedat intervals throughout the month. The tempera-

ture reach<'d 94 F. on July IS, and was 92 F. on the preceding and

the following day. Phe orchard was fi-e((uently envel()})ed in fog and

the dews were usually very heavy. As a consequence all unspi-ayed

trees showed bitter-rot early in tlie month, and by the end of the

month the disease was well under way, 'i'liis ideal l)itter-rot weather

continued through August, and before the end of that month the

crop on all unsprayed trees was practically destroyed. The crops in

the unsprayefl oi-chards in the neighborhood were also l)adly affected,

showing that the outbreak of bitter-rot was general in that region.

<'N() cxiu'tmeteorological data lu'int; availaltU* for the immediate vicinity in which

the i'xjH'rimcnts were comhutcd, data are ;:iveii for Charlottesville, Va., the nearei?t

{•oint where i)ennanent recf)rd8 are kept, a distance of about 25 miles from the site

of the orchard used ft)r tlu> exjH'riment. The weather conditions a]>iH'are»l to be

similar in the two sections, and the table may be <'onsi<lered fairly representative of

the ('onditions that prevailctl in the orchanl. The data are from the monthly
report.^ of the Virginia Set'tion of the Climate and Crop Service of the Weather
Bureau.
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Table I.— Jhtrhj maximum andminimum temperatures and precipitation at Charlottesi-die,

^^i., for June, July, and August, 1905.
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counted without climbing the trees, which probably means an infec-

tion of 10 to 15 per cent of the crop, since there must have been many
diseased fruits unseen.

Plot 1 showed about 21 diseased fruits on each tree.

Plot 2 showed 5 diseased fruits on one tree and 6 on the other.

Plots 3, 4, and 5 showed 1 to 3 diseased fruits on each tree.

Plot 6 showed no rot.

Plots 7 and 8 showed 1) to 30 diseased fruits on each tree.

Plots 9 and 10 showed 7 to 18 diseased fruits on each tree.

Plot 11 showed 22 diseased fruits on one and 36 on the other tree.

Plot 12, which had not been sprayed, showed 112 diseased fruits on

one and 150 on the other tree.

Plot 15 showed 25 atiected fruits on one tree and 35 on the other.

Plot 10 showed affected fruits on one tree and 10 on the other.

Plot 17 was apparently still free from bitter-rot.

The above is sufficient to indicate that in practically every tree there

was an abundant suppl}^ of spores for a serious outbreak of the disease,

and that wherever Bordeaux mixture was lacking the fungus ))ecame

rampant.

It was almost impossible with the equipment used to spray the tops

of most of the trees thoroughl}-, and later examinations showed that

some bitter-rot occurred in the top of every tree. Every rain nmst

have washed down an abundance of spores from diseased apples in the

tops to fruits ])elow.

In Tal)lo II the results from the two trees in each plot-are combined,

and the windfalls, both rotten and sound, are included. As a rule,

half to three-fourths of the rotten fi uit was on the ground at picking

time. This was true of sprayed as well as unspraj^ed trees.

The crop of the experimental block was picked and sorted on Sep-

tember 19 to 23, indusive, and the result from each tree kept separate.

The fruit on the ground was picked up and classified into sound and

rotten, and the fruit picked from the tree was likewise classitied.

Sound fruit constituted every apple free from l)itter-rot, regardless of

codling moth or scab. All fruits that were unmistakably affected with

other rots, such as Spluvropsis. Penicillium, and Monilia, were dis-

carded and not included in cither class. As a rule, this did not exceed

3 p(M- c(Mit of the crop, ^^'herl'ver there was any doubt, however, the

trouble was charged to l)itter-rot.

The iinal results of these experiments are shown in Table II, and it

will be seen from this tal)le that in cm iv treated ])lot Bordeaux mixture

had a beneficial (»ffect regardless of tin- time of a])]ilication, and that

where the trees wen^ properly spiayed the loss was less than 5 percent

of th(» crop, while the unticatcd trees suffered a total loss. It is rare

thai such results are ol>tained in the treatment of a plant disease.

With the exception of leaf-curl of the peach, leaf-blight of the pear,
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and possibly apple scab, these results would indicate that bitter-rot

yields more completely to treatment than any other disease known to

the writer. The infection period of bitter-rot being much longer, a

greater number of applications are required to secure protecticjn

throughout the season, but it would seem that an apple coated with

Bordeaux mixture would not be attacked by bitter-rot even under

conditions otherwise most favorable to the fungus.

Table II.

—

Scheme of spraying at Avon, Va., during the season of 1905, and its residts.
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Plot 2 received, in addition to these three treatments, one on June

12, after an interval of 33 da3^s, and a fifth application on June 27,

with the result that 67.8 per cent of the crop was saved.

Plot 3 received, in addition to the foregoing treatments, one appli-

cation on Juh^ 10 and another on Juh' 25, making seven in all, with

the result that 96.5 per cent of the crop was saved. (See PI. Ill, fig. 1.)

Plot 4: received eight treatments, the dates being the same as in

Plot 3, with an additional application on August 7. The percentage

of sound fruit was 96.8.

Plot 5 received an additional treatment August 22, making nine

applications in all, with the saving of 96.6 per cent of the crop.

Plot 6 was spi"a3^ed as in Plot 5, with an additional treatment on

September 4, thus receiving an application on every spraying date, or

a total of ten, the largest number given any plot in the experiment.

The result was a saving of 98.9 per cent of the crop. (PI. IV, tig. 1.)

Check A, which consisted of one untreated tree, yielded only one

sound fruit and 10 bushels of rotten fruit. (PL III. tig. 2, and

PI. VII.)

Plot 7 received the tirst three applications, namely, on April 8, May
1, and Ma}^ 9; and the last four, namely, on 'luly :^5, August 7, August

22, and September 4, leaving an interval of al)out two months and a

half during which the trees were not spraj^ed. This interval was too

long, as indicated by the Afield of onh^ 80.1 per cent of sound fruit.

Plot 8 was sprayed on the same dates as Plot 7, with the omission of

the application on July 25, so that the interval during which the trees

were not spra3'ed was about three months, resulting in a saving of only

51.7 per cent of the crop.

Plot 9 received ai)plications 5, 6, 7, and 9, namely, on June 27, July

10, July 25, and August 22, 82.6 per cent of the crop being saved.

Check B, consisting of one untreated tree, yielded 17 l)usliels of rot-

ten fruit and only six sound apples.

Plot 10 received applications 5 to 10, namely, on ,Iune :^7, »Iuly lo.

July 25, August 7, August 22. and Septeml)er 4, 90 per cent of the

fruit being saved.

Plot II ditlcred from Plot 10 in that the treatment of June 27 was
(miitted. As a result of these live a})plications, S6.6 per cent of the

(aop was saved.

Plot 12 received one api)li(ation less than Plot 1 1, the tirst treatment

occurring »Iulv -5. Oidv .')3.5 ])er cent of thcM-rop was saved. (PI. V,

fig. 2.)

(/heck C, which consisted of one unspraj'ed tree, had 13 Imshels of

rotten fruit and no sound fruit, the entire crop having been destroyed.

Check I), one untieated trtM'. yiehled *JOf bushels of rotten fruit

and oidy two sound apples. (PI. 1\', lig. 2.)



BENEFICIAL EFFECTS OF RPRAYING. 25

Plot 15 was .spi'ayed on July 10, July 25, Autrust 7, and Aug-ust 22,

and yielded 90.8 per cent of sound fruit.

Plot 16 received the same number of treatments as Plot 15, hut ihe

spraying was begun and ended two weeks earlier, the first application

being- made on June 27 and the last August 7. As a result 9.3. '-> per

cent of sound fruit was obtained. (PI. VI, fig. 2.)

Plot 17 also received four applications at intervals of two weeks,

but the treatment was begun two weeks earlier than in Plot KJ, the

spraying dates being June 12, June 27, Jul}' 10, and July 25. The

yield of sound fruit was 88.8 per cent.

Check E, one untreated tree, yielded one-fourth bushel of sound fruit

and 16i bushels of rotten fruit, the percentage of sound fruit being 1.5.

BENEFICIAL EFFECTS OF SPRAYING.

In analyzing the results as shown in Table II it is not difficult to

conclude that in Plots 1 and 2 spraying was stopped too early, that in

Plot 12 spraying was begun too late, and that in Plots 7 and S the

interval between the early and late applications was too long. From
Plots 3 to 6, as compared with Plots 1, 2, 7, 8, and 12, and the checks,

it is also plainly evident that bitter-rot can be completely controlled

by coating the fruit with Bordeaux mixture before infection takes

place and keeping it thoroughly coated throughout the season. More-

over, Plots 10, 11, 15, 16, and 17 seem to indicate that, so far as bitter-

rot is concerned, spraying before the trees bloom and within a month

after the blooming period is not absolutely necessary. It is clearh^

seen by comparison, however, that the three early applications (April

8, May 1, and May 9) had a decidedlv beneficial effect in all the plots

that received them. Compare Plot 1, which received only these three

applications and yielded 37.9 per cent of sound fruit, with the unspra^ed

trees, A to E, which yielded practically no sound fruit. Plot 12,

vyhich received four late applications (July 25, August 7, August 22,

and September 1:), gave only 53.5 per cent of sound fruit, while Plot

7, which had the same treatment and in addition the three earh' appli-

cations, gave 80.1 per cent of sound fruit. The three early applica-

tions thoroughly coated the branches and leaves, as well as the very

young fruit, and it is probable that protection from infection was pro-

longed by the action of the rains in washing the copper from the leaves

to the fruits. Of the several plots receiving only four applications

each. No. 16, which received its first application on June 27, gave the

best results, yielding 93.3 per cent of sound fruit. However, Plot

17, which had its first application two weeks earlier and 3'ielded 88.8

per cent of sound fruit, would perhaps have shown up as well as No.

16 but for the fact that the upper side of one of the trees could not be

properly reached with the spray. It appears, therefore, from this
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group of plots that the ideal treatment would have been five applica-

cations at intervals of two weeks, beginning June 12. Comparing

Nos. 12 and 15, it is further noted that a dela}^ of two weeks—from

July 10, the date the first application was given No. 15, to July 25,

the date treatment began on No. 12—made a difference of 37.3 per

cent in favor of the earlier applications, representing the difference

between success and failure.

Considering the series of Plots 2 to 8, which combine the three earlv

applications for scab and the later applications for bitter- rot, No. 3 is

the most satisfactory. This plot was spra}- ed seven times, nameh^ on

April 8, Ma}' 1, and May 9 for scab, and on June 12, June 27, Juh'

10, and Jul}^ 25 for bitter-rot, and the result was 56 bushels of sound

fruit and onlv 2 bushels of rotten fruit from the two trees, or 96.5

per cent of sound fruit. Plots 1, 5, and 6 each had a slightly larger

percentage of sound fruit, but scarcely enough to pa}' for the addi-

tional spraying which they received. However, the bitter-rot fungus

is so influenced by weather conditions that it is scarcely safe to follow

No. 3 and stop spraying as early as July 25. The treatment (eight

applications) given Plot 4 would doubtless be necessary in some seasons

to prevent both scab and bitter-rot. The results obtained in Plots 15,

16, and 17 seem to indicate that four applications at intervals of two

weeks, beginning June 12, June 27, or even as late as July 10, would

be the most satisfactory treatment, when the cost of spraying is con-

sidered, but as a rule it pays to give three or four treatments earlier

in the season for apple scab, leaf-spot, and codling moth, and, there-

fore, these early spring applications, combined with the early summer
aY)plications, undoul)tedly give the most satisfactory results.

'i'he lesson to be learned from Plots 7 and 8, as compared with Plot

6, is that the omission of the June and fluly applications is almost

fatal to the crop. Comparing Plots 7 and S, it is seen that the one

extra application given to the former on »Iuly 25 resulted in a saving

of 'JS.-l per cent o^•er the latt(>r. Again, comparing Plots 11 and 12,

it is seen that oni' extra application given to the former on July Id

resulted in a saving of 33.1 percent over the latter. These results

emphasize the impoi'tance of sprjiying at the right time, and in order

lo be sure of coxcring the projxT time tlu» applications nuist bespread
out o\('r a long })ei'iod.

KFKKCT OF TMK THKATMENT ON OTHER DISEASES.

Scah.- It is ali'eady well known that apple scab is easily controlled

by spraying with Hordeaux mixture. This disease was comi)letely

l)re\('jite(i on the t reo in t he cxpeiiniental i)lots receiving the three

early applications, namt^ly, lirst, just befor«^ the trees bloomcHl: second,

as soon as the blossom.v were shed, and third, iMght days later. Some
scab appeared on the trees not so treated, but this variety of apple
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(Yellow Newtown) does not usually sufi'er from scab so much as some
other varieties. The same treatment was given a block of Winesaps,

with the result that the fruit at picking time showed practically no seal),

while the three unsprayed trees left as checks had 80 per cent of the

crop affected.

Leaf-H]>ot.—The disease known as leaf-spot, which also yields read-

ily to treatment, is very common in Virginia, causing considera))le

damage })y defoliating the trees, and certain varieties of apples require

treatment for this disease alone. Trees sprayed as earl}^ as June 12

held their foliage in fine condition until after the crop was harvested.

The three early applications did not entirel}^ prevent the leaf-spot

disease, and the best results were obtained when the treatment was
continued until July 25 or later. Winesaps that were spra3"ed as soon

as the blossoms were shed. May 1, and at intervals of two weeks until

three applications had been made, lost practically no foliage from leaf-

spot. Also two trees sprayed on Ma}'^ 18, about three weeks after the

blooming period, and on June 12 kept their foliage in perfect condition

throughout the season. On the other hand three unsprayed Winesaps
in the same orchard lost 50 to 75 per cent of their leaves by August 7,

and most of those remaining on the trees at that date were affected.

The unspra3^ed Yellow Newtowns, however, did not suffer half so

much. The trees thus defoliated were not able to properly mature

the fruit, which at picking time was perceptibly smaller than that of

sprayed trees. In some cases the sprayed fruit was as much as one-

fourth larger than that on the unsprayed trees.

Sooty-hlotch.—Sooty-blotch also yielded ver}^ readil}^ to treatment,

the fruit on all the sprayed trees being clean, while a portion of the

untreated fruit was more or less "clouded." The three early appli-

cations for scab appeared to be sufficient to control this fungus, though

in severe cases two applications in July would no doubt be necessary

to prevent the disease.

INJURIOUS EFFECTS OF THE TREATMENT.

Russeting.—The fruit on all of the trees that received the three

early applications in the bitter-rot experiment on the Yellow Newtown
apples developed russet spots or blotches due to the action of the cop-

per. These blotches sometimes covered half of the apple, dwarfing

the affected side. Usually, however, the spots were small and very

irregular in shape, detracting little from the appearance of the apple.

Fruits that did not receive these early sprayings were not affected,

and the trouble seems to have resulted entirely from the two applica-

tions made to the young fruit on Ma}^ 1 and 9. About 50 per cent of

the fruit spra3^ed on these dates showed some russet spots, but the

disfiguration was apparentl}^ not sufficient to affect its market value

materially. When russeting is feared it might be advisable to use

less bluestone and a greater quantity of lime in the preparation of
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Bordeaux mixture for application to the very young fruit. The mix-

ture used in spraying stone fruits (3 pounds of bluestone and 9 pounds

of lime to 50 gallons of water) is suggested.

Coating of Bordeaux mirture.—The fruit from Plot 3, which

received its last application on July 25, was practicalh' free from Bor-

deaux mixture at picking time, September 19 to 23, the coating having

weathered awa}'. (PI. Ill, fig. 1.)

The fruit from Plot 4, which received its last application on August

7, showed considerable Bordeaux mixture at picking time, but not

sufficient to attract special notice.

The fruit from Plots 5 and 0, and, in fact, from all of the plots

sprayed after August 7, was thoroughh' coated with Bordeaux mix-

ture at picking time. (See PI. IV, lig. 1; PL V, fig. 2, and PI. VI,

fig. 2.)

The presence of Bordeaux mixture on the fruit when packed is cer-

tainly objectionable, but it was found that in picking, grading, and bar-

reling the apples most of it was rub})e(l oil'. The crop from the sprayed

trees, both in the experimental block and in Mr. Goodwin's main

orchard, was sold at the highest price paid for Yellow Newtown apples

in that section the past season, and the purchaser raised no objection

to the coating of Bordeaux mixture and did not require the fruit to be

wiped.
COMMERCIAL OPERATIONS.

The Bureau of IMant liidustrv furnished a number of its corre-

spondents with suggestions for the treatment of bitter-rot, and during

the past season the writer visited a few of the orchards that were

sprayed in accordance with these suggestions, as well as others that

had not been proptu'l}' treated. In every case where Bordeaux mix-

ture was applied at tlu^ proi)er time good results were secured. Even

poor spraying had a diH'idedly beneficial etfect. Owing to the steep-

ness of tile land or to some other obstacle, there were always some

trees left untreated or l)ut i)artially sprayed, thus affording ample

checks with which to compare the treated trees. In most cases the

results were \cry striking, showing almost a perfect crop on the

sprayed trees and a loss of 75 to 100 per cent of the crop on the

unspraycMl trees. More striking still is the fact that where only

one side of a ti'ci* was sprayed the croj) on that side matured in

perfect condition, whih' tlie crop on the opj)osite side was destroyed

by bitter-rot. i'he writer observed this in a luimber of instances

whei-e !i fence oi- :i st<'ej) hillside admitted of the treatment of only one

side of t lie t r«'es.

KKSri/rs IN SKVKIfAL OKCMIARDS.

A.-idi' from the tre(»s usecl in I lie experiment, Mr. W. 11. (xoodwin,

of Axon. \'}i.. >-pr:iye(i the larger portion of his orchard under the
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directions of the Bureau of Plant Industry, and the writer was able to

see the work in progress from time to time and to note the results.

The treatment consisted of eight applications of Bordeaux mixture,

corresponding ver}^ closely to Plot 5 of the experiment, with the

omission of the fourth application (ffune 12), and the results appeared

to be equally as good as those obtained in that plot (96.6 per c(;nt of

sound fruit). The commercial spraying was done with the same outfit

and the same men employed in the experimental work and usually

began the day after that work was completed.

The results of this treatment are set forth very clearl}^ in a letter

from Mr. Goodwin to the writer under date of November ?>, lUOo,

as follows:

Replying to your favor of November 1, I have to say that in accordance with your

directions I sprayed the major portion of my orchard of Albemarle Pippins eight times,

beginning the applications on the following dates: April 9, May 2, May 10, June 28,

July 11, July 26, August 10, and August 26. The portion of the orchard thus

sprayed had practically no bitter-rot—perhaps not more than 2 per cent. On the

other hand, the fruit on some 250 trees which could not be sprayed owing to steepness

of land and lack of w^ater was almost entirely lost from the bitter-rot. The crop on

this portion of the orchard was estimated at about 800 barrels; but at picking time

there were no No. I's, and only 184 barrels of No. 2's (nearly all of which were more

or less specked) were gathered.

I am fully convinced that the bitter-rot may be almost entirely prevented by

proper spraying with Bordeaux mixture, and in my opinion the establishment of

this fact has reclaimed the pippin industry in Virginia. The last two crops were

entirely lost from bitter-rot, whereas the crop the present year was saved by spray-

ing. My trees are from 12 to 23 years old, and averaged about 3 barrels per tree.

The trees were very thoroughly sprayed, costing for the eight applications about 30

cents per tree.

The orchard referred to was examined from time to time during the

season, and on Juh^ 10 a few apples affected with bitter-rot were found,

perhaps an average of less than one to each tree in the sprayed portion,

and slight!}^ more on unspra^^ed trees. By August 21, 75 per cent of

the crop on most of the unsprayed trees was destroyed, and the fruit

out of reach of the spray on the topmost branches of some of the tallest

trees in the sprayed portion was badly affected, while all trees properlv

treated showed practically no rot. On a certain steep hillside the end

tree in each row could be sprayed onl}^ on one side, resulting in a full

crop of sound fruit on the spra3^ed half of the tree, while practically

all of the fruit rotted on the other half.

Mr. William B. MacGregor, of Avon, Va., Avhose orchard is adjacent

to the Goodwin orchard, spra3^ed his trees very thoroughly and per-

sistently throughout the season, and was rew^arded with a magnificent

crop of almost perfect fruit. Th(^ writer had opportunities to visit

this orchard while the spraying work was being done, and also at

picking time. The course of treatment and sunnnary of results are
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given in a letter from Mr. MacGregor, dated November 10, 1905, as

follows:

In reply to yours of October 31, I do not know the exact dates of spraying. In

the part where the most spraying was done the first application was made about

April 15, followed by others on ^lay 7, June 1, and at intervals of from 13 to 17 days

thereafter until September 1, making nine applications in all. Practically no njt

appeared on this part. On trees not sprayed till June 1 the rot might be 3 per cent,

but not more. On three trees not sprayed August 1, but which received all the

other applications, no difference was noted. Applications must l)e thorough. Some
of our trees had only a few apples, and to save time we tried to spray them only in

July and August. Result, 25 per cent bitter-rot at least.

The orchard of Messrs. J. W. Rodes and Sons is located in the Rock-

fish Valley, about eighteen miles from Afton, Va. Mr. Rodes corre-

sponded with the Bureau of Plant Industry concerning the treatment

of the bitter-rot disease, and on July 26 the writer visited the orchard.

The appearance of the trees indicated that the}' had been thoroughl}'

sprayed with Bordeaux mixture, and on that date Mr. Rodes was

spra3'ing the tops of his tallest trees with an extra long extension rod,

made by joining two rods of his outfit into one. He realized the

importance of reaching every fruit with the mixture. With the

exception of an occasional diseased fruit the sprayed portion of the

crop throughout the orchard was free from bitter-rot. However, on

one side of the orchard a fence interfered with the spraying, and

about one-third of the crop on each of several trees could not be easily

reached. In ever\' such case the unspraved section of the tree showed

a serious outbreak of bitter-rot. A letter from Mr. 8. T. Rodes,

dated at Br3'ant, Va., November 3, 1905, and giving a statement of the

treatment and the results obtained follows:

Yours of October 31 to hand and contents noted. In reply will say we sprayed

our orchard of 275 Albemarle Pip])ins six times for bitter-rot, starting on the dates

given below and finishing as soon as possible. [Mr. Rodes then names the dates of

commencing six successive sprayings, as follows: June 15, July 3, 15, and 31, August

17 and 30.]

Where we could get at the trees and made the si.x applications there was no bitter-

rot worth mentioning—scarcely any at all. Some trees that we could not spray on

both sides on account of the fence showed quite a difference, the side sprayed hav-

ing nice, clean ajijJes, clear from cloud and rot, the fruit on the other side, uns|>rayed,

lu-iiig clouded and nearly all infested with the bitter-rot.

Two years ago I believe the trees bore as many apples as they did this year. We
did not spray them, however, and gathered only 5(3 barrels. From the same tnvs

this year, but well sprayed inside and out, we gathered 1,142 l)arn'ls of Xo. 1

I*ip])ins.

Ill unsprayed and poorly sprayed orchards in the Rockfish \'allev

bitter-rot was exceedingly l)a(l. and {\\vvv can bt^ no doul)! that the

freedom from the disease in the sprayed orchards was due en tire I3' to

tlie treatment.
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PREPARATION OF BORDEAUX MIXTURE.

The Bordeaux mixture used in the experiments wan prepared accord-

ing to the following formula:

5 pounds of copper sulphate (bluestone).

5 pounds of fresh stone Ume.

50 gallons of water.

For small lots dissolve the bluestone in 25 gallons of water, and in a

separate vessel slake the lime by sprinkling it v/ith water until a thick

paste is formed, and then dilute it to 25 gallons. Then pour the two

solutions together through a strainer into the spray tank or other

receptacle, a bucketful of each at the same time. When thoroughly

stirred, the mixture is ready for application.

For extensive spraying, stock solutions should be prepared. Weigh
out 50 pounds of bluestone into a coarse bag and suspend it in a

50-gallon barrel of water near the top. The bluestone thus suspended

will usually dissolve within twenty-four hours, and the ban-el should

then be filled to the 50-gallon mark. Each gallon of this solution con-

tains 1 pound of bluestone. Likewise 50 pounds of lime is placed in

a barrel and slaked by slowly pouring water over it. While slaking

keep it thoroughly stirred with a shovel, and continue to add water

enough to keep it from burning, but the mass should not be sub-

merged. When thoroughly slaked, dilute to 50 gallons. Each gallon

will then contain the equivalent of 1 pound of lime, provided it is

thoroughly agitated. Therefore, in order to make up 50 gallons of

the mixture take 5 gallons of the bluestone solution and 5 gallons

of the lime water. To prepare 200 gallons of the mixture for a spray

tank of that capacity 20 gallons of each constituent would be required,

but it should be remembered that these concentrated solutions should

be diluted before pouring them together.

In order to save so much dipping, the mixing should be done on an

elevated platform, such as shown in Plate VIII, figure 1. The plat-

form shown in this illustration was constructed at the writer's sug-

gestion by Mr. W. H. Goodwin for use in the bitter-rot experiments,

as well as for his commercial work, and is about 2 feet higher than

the top of the spra}^ tank on the wagon. The stock solutions are

kept in 50-gallon barrels on the rear of the platform, and the two

dilution tanks, holding 100 gallons each, are placed at the front edge

of the platform. The bluestone solution is placed in one of these tanks

and the lime water in the other. Then each is filled with water up to

the 50, 75, or 100 gallon mark, as desired. A molasses gate (or faucet)

is fixed in a hole bored near the bottom of each tank, and this connects

with an open trough leading to the strainer in the spray tank. Each

of these gates is opened at the same time, and thus the two solutions

are allowed to run together into the spray tank. In this case the
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water came from a spring about 100 yards above the platform, and was

conducted into the barrels and tanks on the platform through open

troughs. Where the convenience of an elevated spring is lacking, the

water may be pumped up by hand, windmill, or engine.

METHOD OF APPLYING BORDEAUX MIXTURE.

The following account of the method of applying the Bordeaux

mixture in the experiments of the Bureau of Plant Industry may per-

haps serve as a guide to fruit growers in treating their orchards.

One can not emphasize too strongl}^ the necessity of reaching every

part of the tree with the spray and coating the fruits on all sides.

The spraying was done with a speciallv constructed pump and a

tank of !^(M) gallons capacity. The pump is fitted with two sections of

i-inch hose, each 25 feet long, with a 1-i-foot bamboo extension rod

attached and double Vermorel nozzles. This outfit is seen in opera-

tion in Plate VIII, figure 2. When convenient two trees were sprayed

at the same time, and the operators were thus kept out of each other's

wa}'. In spraying the tall ti'oes the operator had to stand on the spray

tank or climb the tree. Where the conditions will admit, an elevated

platform built on top of the spra}^ tank should be used for this purpose,

but in the case here mentioned the land was too steep.

In making the first application great care was taken to coat the bark

thoroughly from the ground to the tips of the twigs, but later apj^li-

cations were aimed at the fruit and foliage only. Nozzles with small

ajK'rturos were used and the pressure was kept as high as one could

maintain it with a hand pump. This produced a fine mist, and the

atteiupt was made to spray the tree so thoroughl}" as to envelop ever}^

apple in this mist. So far as practicable, the trees were spraved from

every direction so as to hit ever}' apple all over. When it could be

avoided, the trees were not left dripping, the aim ])eing to pepper the

fruit and leaves thoroughly without producing drops large enough to

run oil. Good spraying does not consist in drenching the tree.

For extensive operations some form of power sprayer should be

used w here the conditions are suital)le. Gasoline sprayers are per-

haps the most promising, but in some instances they have been disap-

pointing.

CONCLUSIONS AND RECOMMENDATIONS.

Sunnnai'izing the results ol)taine(l, and considering the fact that the

e.\pcrim(Mits were made during a season umisually favorable to bitter-

rof. tlu' following conclusions may bc^ drawn:

I. Hitler-rot cixn l>e completely controlled by propiM* applications of

Hoi(l(»aux mixture, 98. H to tKS.iJ j)er cent of sound fruit having been

sa\ ed by such tiH'atment in these experinuMits, while the checks rotted

completely.
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2. Four applications, when made just at the right time, are suffi-

cient to control the disease satisfactorily, but in order to be sure of

covering the infection periods one or two additional applications may
be necessary.

8. The applications should be made at intervals of two weeks,

beginning about six weeks after the trees bloom.

4. It is necessary to spray the trees thoroughl}', coating the fruit

on all sides with fine mist-like applications.

5. Other diseases, such as scab, leaf-spot, and sooty-blotch, may be

controlled in connection with the treatment of bitter-rot.

For the treatment of bitter-rot alone, spra}^ the trees thoroughly

with Bordeaux mixture at intervals of two weeks until five applica-

tions have been made, beginning not later than forty dsijs after the

petals have fallen (in Virginia usually about June 10 to 15).

For the combined treatment of apple scab and bitter-rot, spray the

trees with Bordeaux mixture (1) just before they bloom (but after the

cluster buds have opened and exposed the flower buds); (2) as soon as

the petals fall; (3) a week or ten days later; and (1) about forty to fifty

da3\s after the shedding of the petals, and at intervals of two Aveeks

thereafter until, in all, seven or eight applications have been made.

It is true, of course, that the number of applications required and

the dates on which they should be made depend to a considerable extent

upon the season, but the treatment should always begin before the

infection period, which iBay occur as early as fort}^ to fifty da3^s after

the fruit has set (in Virginia, perhaps by the middle of June in some
seasons).

In a dry or cool season the intervals between the later sprayings

may be lengthened, thus reducing the number of applications required,

provided the fruit is first thoroughly coated, which will necessitate at

least two applications.

On the other hand, in a hot, humid season it will probably be neces-

sary to shorten the intervals and increase the total numl:)er of appli-

cations.

Should, for any reason, the treatment be dela}'ed until after it is

discovered that infection has taken place, the trees should be thor-

ougly spra3^ed twice in rapid succession with an interval of only a few
days, in order to coat the fruit thoroughly as quickly as possible. With
one application alone it is difficult to coat the fruits sufficiently to pro-

tect against bitter-rot, and the second application, which adheres better

than the first on account of the presence of the previous coating and
also reaches parts of the fruit not touched before, is necessary for

thorough protection.
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PLATES.
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DESCRIPTION OF PLATES.

Plate I. [Frontispiece.) Three apples affected with bitter-rot and three mummies
which presumably furnished the infection. The twigs with these fruits and

mummies attached were cut from one of the unsprayed trees in the experimental

orchard on July 10, and the photograph was made two days later,

Plate II. The microscopic characters of the bitter-rot fungus {Glomerella rufomacu-

lans (Berk.) Spaulding & von Schrenk): 1.—Five asci, each containing eight

ascospores; also one probably immature ascus. X 900. 2.—A group of free

aecospores. X 900. 3.—A group of ascospores germinating in a drop of water.

X 900. 4.—Spore-bearing hyphte springing from a mycelium growing in nutrient

agar: a, the mycelium giving rise to the fertile hyphse; b, a group of conidia,

or summer spores, newly born. X 600. 5.—A group of germinating conidia.

X 740. 6.—A section through a pustule showing the ruptured skin of the apple,

the spore-bearing hyphse, and the free conidia. X 200.

Plate III. Fig. 1.—The crop picked from one tree of Plot 3, showing 33J bushels of

sound fruit on the left and 1| bushels of rotten fruit on the right. Fig. 2,—Fruit

from an untreated tree (Check A). The only sound apple from the tree is

shown on top of the basket.

Plate IV. Fig. 1.—Crop picked from one of the trees in Plot 6, showing 39 bushels

of sound fruit and less than a peck of rotten fruit iti the half-bushel measure on

top of the pile. The fruit still shows a coating of Bordeaux mixture. Fig. 2.

—

The crop from an unsprayed tree (Check D), showing only two sound apples,

which are placed on a board on top of the heap of rotten fruit.

Plate V. Fig. 1.—Fruit from one of the trees in Plot 1, showing l'S\ bushels of

bitter-rot apples on the right, and 10 bushels of sound apples on the left; treat-

ment too early for best results. Fig. 2.—The fruit from Plot 12, showing 12

l)ushels of sound apples on the right, and 12| bushels of rotten fruit on the left;

treatment too late to save the crop.

Platk VI. Fig. 1.—A yellow Newtown apple badly affected with bitter-rot, and

another recently mummified by the fungus. The specimen designated A shows

a tyi)ical case of bitter-rot on a Yellow Newtown apple. The fruit was taken

from the tree in this condition. The apple marked i> has been recently mum-
mified by bitter-rot, the entire fruit having become involved in decay. Fig. 2.

—

Apples harvested from one tree in Plot 10, showing 28J bushels of sound fruit

above and to the left, and H bushels of rotten fruit in and near the baskets.

Plate VII. An unsprayed tree (Check A) with most of its crop on the ground at

j)icking time, illustrating the destructive work of the bitter-rot.

Plate VIII. Fig. 1.—The platfornj and equipment used in ]>reparing Bordeaux mix-

ture; also showing the sjtray tank receiving a supply of Bordeaux mixture.

Fig. 2.—The spraying outfit in operation.
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Bui. 93, Bureau of Plant Industry, U. S. Dept. of Agriculture. Plate II

The Microscopic Characters of the Bitter-rot Fungus in Various Stages.





Bui. 93, Bureau of Plant Industry, U. S. Dept. of Agriculture. Plate III,

Fig. 1.—Crop of Apples from One Tree of Plot 3, Sprayed Seven Times.

Fig. 2.—Crop from an Unsprayed Tree (Check A).





Bui. 93, Bureau of Plant Industry, U. S. Dept. of Agriculture. Plate IV.

Fig. 1.—Apples Harvested from One Tree of Plot 6, Sprayed Ten Times.

Fig. 2.—Crop from an Unsprayed Tree (Check D).





Bui. 93, Bureau of Plant Industry, U. S. Dept. of Agriculture. Plate V.

Fig. 1.—Apples Harvested from One Tree of Plot 1, Sprayed Three Times;
Applications Made too Early.

Fig. 2.—Crop of Apples from One Tree of Plot 12, Sprayed Four Times;
Applications Made too Late.





Bui. 93, Bureau of Plant Industry, U. S. Dcpt. of Agriculture. Plate VI

^





Bui. 93, Bureau of Plant Industry, U. S. Dept. of Agriculture.
Plate VII.





Bui. 93, Bureau of Plant Industry, U. S. Dept. of Agriculture. Plate VIII.

Fig. 1.—Platform and Equipment for Making Bordeaux Mixture.

Fig. 2.—The Spraying Outfit in Operation.
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B. P. I.—215.

FARM PRACTICE WITH FORAGE CROPS IN

WESTERN OREGON AND WESTERN
WASHINGTON.

INTRODUCTION.

Although the average methods *in farm practice in any region are

usually far below the highest possibilities, men are to be found here

and there who have worked out the problems of crop production and
utilization in a satisfactory manner and who stand out as the most

successful farmers in their respective communities. By studying the

methods of a large number of such men it is possible to acquire a

large amount of valuable information that would require years of

patient labor to glean from personal experience. During the three

years the writer has had charge of forage plant investigations in

the Pacific Northwest, considerable time has been spent in the Wil-

lamette Valley and the region of Puget Sound studying the methods
of the farmers most successful in growing and handling forage crops.

In addition to the information obtained in this detailed study, much
has been gleaned during thirty years' residence in the Pacific Xorth-

Avest, including nine years' residence in the Willamette Valley. This

bulletin is a result of this study, and the material herein contained,

except as noted in the text, is based almost entirely upon the infor-

mation obtained in this manner.

For the benefit of the readers of this bulletin not familiar with the

condition under which the crops discussed are grown a brief descrip-

tion of the region is given. Although much has been published

regarding the superiority of legumes over other plants as soil reno-

vators and food for farm animals, there are many into Avhose hands

this bulletin is likely to fall who do not understand the importance

of this group of plants. For this reason a paragraph is given upon

the nature of these plants and the methods of their inoculation.

For similar reasons the principles underlying haymaking and the

use of hay caps are discussed.

94



8 FARM PRACTICE WITH FORAGE CROPS IN OREGON, ETC.

DESCRIPTION OF THE REGION.

A^Tiat is said in these images is applicable to all that region west

of the Cascade Mountains in Oregon and Washington as far south

as the upper portion of the Willamette Valley. AVith the exception

of some of the mountainous areas the winters are mild. The summer

months are comparatively dry, the nights are cool, and dews are

frequent and heavy. The annual rainfall varies from about 20 inches

in a small area where the Strait of San Juan de Fuca joins Puget

Sound to more than 100 inches at several points along the Pacific

coast. The main body of agricultural land about Puget Sound has

an annual rainfall of 30 to GO inches; that of the Willamette Valley

40 to 50 inches.

The average rainfall of this region for six years is shown in the

following table

:

Average monthly and annual rainfall at po\ntf< in the States of Oregon and
Washington.

Month.

January
February...
March
April
May
June
July
August
September .

OctoV)er
Novem>)er .

December .

.

Yearly



HAYMAKING. 9

depleted the soil of much of its humus and rendered it heavy, lifeless,

and difficult to work. Applications of barnyard manure and the

growing of leguminous crops bring the soil back to its proper texture

and fertility, and since dairying and live-stock production have be-

come such important industries in the valley much of the land is

being rapidly restored to its former productiveness.

Western Washington is largely covered with a dense growth of

evergreen timber and underbrush. The prairie land is limited and
much of it is gravelly and of little agricultural value. Most of the

agricultural land was formerly timbered, and it has shown itself

eminently adapted to the production of forage crops and various

kinds of fruit. Clover has been one of the leading crops for years,

and little of the land has been subjected to the exclusive production

of cereal crops. As might be expected, therefore, most of the farm
land of western Washington is still in a very productive condition.

HAYMAKING.

To make hay of prime quality west of the Cascade Mountains is

often a difficult matter. Most of the hay crops, if allowed to mature

naturally, are ready to cut during the month of June, while the late

spring rains are usually not over until the 1st of July. Thus, hay-

making would naturally occur at a time when good weather can not

ahvays be relied upon. Even when the weather is fair the nights

are cool and dews are frequent and heavy. This difficulty is often

partially overcome by pasturing the meadoAvs in the spring until

about the 1st of May to retard the development of the crop, so that

haymaking will occur after the late spring rains are over.

CONDITIONS GOVERNING STAGE AT WHICH HAY SHOULD BE CUT.

There are several factors to be considered in determining the proper

stage at which a crop should be cut for hay. Chemists tell us that

hay made from young growing plants is more digestible and contains

more protein per pound than hay made from more mature plants.

If hay is cut early the percentage of protein is greater; if cut later,

the percentage of protein is less, but the yield of dry matter in pounds

is materially increased. As an illustration of this, see the table giv-

ing the amount of dry matter in corn at different stages of develop-

ment, page 29. The protein content of hay made from the true

grasses, such as timothy or orchard grass, is always low, and the gain

in protein per pound from cutting such hay early is always more
than counterbalanced by the loss in dry matter. On the other hand,

hay made from some of the leguminous plants is said to be too rich

for certain classes of animals. Men who have had considerable

experience in feeding vetch and alfalfa hay generally agree in saying

31097—No, 94—OG 2



10 FARM PRACTICE WITH FORAGE CROPS IN OREGON, ETC.

that either is too strong a feed for horses, especially if cut very green.

For this reason ha}^ made from leguminous crops is frequently cut

much riper if for horses than when intended for other animals.

Laxative feeding stuffs are undesirable for horses, but not for cows.

Green hay is laxative in character, while hay cut in a more mature

condition has an opposite tendency. The stage at which hay should

be cut, therefore, will depend upon the class of animals for which it

is intended.

The number of times a meadow is to be cut during a season is an-

other factor in the time for cutting hay that must not be overlooked.

If there is to be but one cutting, the greatest yield will be secured

by allowing the crop to become quite well matured before it is cut.

When two cuttings are to be made, farmers who have tried the experi-

ment find that the greatest yield is secured by cutting the first crop

while it is still green and growling and before the dry season has begun.

The ordinary hay plants are not inclined to continue their growth

after the first cutting if allowed to stand until their seed is pretty

well formed. A delay of only a few days in cutting the first crop

of the season often seriously affects the growth of the* second.

A statement of the time for cutting will be found under the special

discussion of each crop.

CURING HAY.

Tlie best hay is made without rain ami with tho least possible amount of

sunshine. If it were possible to cure hay in the shade, the quality would be

nnich better. The curins; of hay is a process of drying and of fermentation.

Hot sun tends to stop fermentations which produce hay of good quality."

From what is said above it is evident that hay should remain in

(he swath only until dry enough to be raked evenly into windrows;

that most of the curing should take place in the cock rather than in

the swath or windrow; and that, just as quickly as it is safe to do so,

it should be placed in the stack or mow. With fair weatlier and hot

sun, light crops may be raked soon after mowing, often in two or

thi'ee honi's. Heavier crops, esj^ecially when green, require more

time. When the growth is heavy the swath is often packed so closely

to the groiuid from its own weight and the pressure of the wheels of

the mower that the use of the tedder is necessary to dry it out evenly.

West of the Ca.scade Mountains hay is generally put up in per-

manent cocks, where it remains for a week or ten days. If it is to

remain in the field but a short time some farmers cure it quickly by

first putting it into small, flat cocks. In about twenty-four hours

these are turned over, allowed to air. and three or four of them are

then made into one permanent cock. At what stage hay shotdd be

stacked is a (piestion upon wliich tiici-c arc many opinions. .V com-

W. J. S|)illman, in " Farm Grasses of the United States."
9t
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moil riilo with many farmers is to stack wlicn juice can not be twisted

out of a wisp of hay taken from the middle of the cock.

As stated, the common practice in this region is to let hay remain

in the field for about a week; in fact, a very large majority of farm-

ers think good hay can be made in no other way under the climatic

conditions w^est of the Cascade Mountains. There are some success-

ful men, however, who put up hay by Avhat has been termed the

" rapid process." With good haying weather the method is about as

follows : The grass is cut in the afternoon. Being unwilted, the first

night's dew does not injure it. If the crop is heavy the tedder is

started the next morning as soon as the dew has dried off, and the

hay is gone over as many times as possible during the day. Just

before evening it is raked and cocked. The hay then stands in the

field for two nights and a day and until the dew is off the second day.

The cocks are then scattered and aired, especially the bottom portions

of them, and the hay is hauled to the mow during the day. It thus

requires three days from cutting to hauling. The hay is scattered

evenly in the mow so that it may all settle alike and exclude as much
air as possible, and is salted at the rate of 10 pounds per ton. At
night the barn is tightly closed to keep out damp air.

HAY CAPS.

When the price of hay is high, it is quite probable that hay caps

can be used profitably in making hay west of the Cascade Mountains.

The use of caps would prevent the outside of the cocks from becom-

ing too dry, and would thus add to the total weight of cured hay.

The quality of the hay would be greatly improved, for it Avould be

practically uniform throughout. The use of caps would also greatly

increase the certainty of saving the crop. A farmer in Georgia has

used hay caps for ten years. He thinks they materially increase both

the quality and the quantity of his hay. Unfortunately there are at

present no hay caps on the market. However, they may be made of

light canvas or any strong cotton cloth in sizes to suit. Caps 4^ to

5 feet square, Avith pegs or weights attached to hold them in place

when in use, ought to give satisfactory service. A coat of oil should

be applied to one side of the cloth. The caps should ahvays be dried

after being used, for they will mold if piled up w^et.

THE SILO.

That the silo should have a very general use in western Oregon
and western Washington, not only for the preservation of corn but

for many other crops as well, ought to be apparent from an under-

standing of the climatic conditions of the region. As previously

stated, most of the hay crops are ready to cut during the month of
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12 FARM PRACTICE WITH FORAGE CROPS IN OREGON, ETC.

June, ^yhile spring rains frequently continue until about the 1st of

July. (See table giving the distribution of rainfall on page 8.) It

will thus be seen that haymaking ordinarily occurs at a time when

good weather can not always be relied upon. If meadows are pas

tured during the spring to retard the development of the crop, so

that haymaking will occur after the late spring rains are over, the

yield of the second crop is usually much lighter, since its growth is

confined entirely to the dry season. By the use of the silo, on the

other hand, the first crop may be cut for ensilage early in June, even

though the weather be unfavorable for haymaking. If cut at this

time, while the plants are still growing vigorously, a good second

crop will usually mature for hay early in August—the best haying

season of the ycnir. A light third crop can be used for j^asture or cut

for ensilage late in the fall. It is evident, therefore, that the use of

the silo will practically insure the saving of the first crop, increase

the total yield per acre, and cause the second crop to mature at a

time when good haying weather can usually be relied upon.

That all kinds of ensilage should be finely cut may be desirable,

but we must not get the idea that it is essential. For years ensilage

of the finest (piality has been made in Avestern Oregon and western

AVashington out of whole clover and grass (timoth}^ English rye-

grass, etc.). In making ensilage of this kind, however, there are two

essentials—an air-tight silo and great care in filling it.

Farmers who use the silo as indicated above agree that the first

crop of grass and clover should be cut for ensilage from the 1st to

the inth of June, for the earlier the first crop is cut the greater will

be tlie yield of the second.

Difficulty is usually experienced in raking up freshly cut green

grass with :ni ordinary hayrake. Some farmers avoid this difficulty

by cutting with a self-raking reaper or a mower with a buncher attach-

ment. These bunches are then thrown on a wagon by hand. Others

cut witli an ordinary mower and load from the swath with a hay
loader. The heavy green grass often bends the teeth on the elevator

bars of the loader. The teetli may be reenforced bv nailing blocks

of wood on the elevator bars just back of the teeth.

In filling the silo the material nuist be evenly spread and thoroughly

trainj)e(l, so that all of the ail' ])()ssil)le will be excluded. If this is

not (lone much of the ensilage will spoil. Two ])rincipal methods

W(»re found in use by faiMners in filling silos. In the first the freshly

cut grass is dr()|)j)ed directly into the ^ilo with a hayfork. Two men
in the silo sj)read the material and tnnnp it thoroughly, especially

ai'ound the edges. The center oi' the silo wluM'e the loads from the

fork fall re(juires but little trainj)ing. The second method is to drop

the in;iteiM:il upon a i)hu form at the top of the silo by means of hay
94



NATURE OF LEGUMINOUS PLANTS. 13

sliiios or ti hayfork. A nuin u})oii the i)liitf()rin throws the iiuitcrial

into the silo, phiciiig it as best he can. Another man spreads it

evenly in the silo and tramps it thoroughly. I'liis is perha^>s the

safest method, for there is less chance to slight the work. For a few

days after the silo has been filled, the settling of the material will

allow the addition of two or three loads each day, each load being

thoroughly tramped Avhen added. When the filling is completed the

top is covered about 1 foot deep with marsh grass or other waste

material that W'ill pack closely and exclude the air. This is wetted

thoroughly and tramped daily for several days, using about 2 bar-

rels of Avater at each wetting. The writer has seen ensilage of excel-

lent quality made from Avhole grass in this way. Pie has also seen

ensilage made by drojDping the material into the silo without spread-

mg and tramping that was practically a total loss.

THE NATURE OF LEGUMINOUS PLANTS.

Plants that produce their seed in two-valved pods, such as peas,

beans, vetch, and alfalfa, are called legumes. The value of this

family of plants as soil renovators has long been recognized, but in

just what way they are capable of res^toring fertility to the soil has

not been understood until recent years. If the roots of a leguminous

plant be carefully removed from the soil little lumps, called nodules

or tubercles, will usually be found upon them. These nodules vary

in size with different legumes and may be found alone or in clusters.

On the roots of red clover they are about twice as large as the seed

of that plant. The nodules are caused by bacteria that are parasitic

in the roots.

By the aid of the bacteria living in the nodules, leguminous plants

are enabled to assimilate atmospheric nitrogen. Since nitrogen con-

stitutes approximately four-fifths of the atmosphere this family of

plants has an inexhaustible supply of this important plant-food ele-

ment. Other plants can not assimilate the nitrogen of the atmos-

phere; they can obtain it only from decaying organic matter and

from commercial fertilizers containing nitrogen. Chemical analyses

show the tisues of leguminous plants to be very rich in nitrogen;

hence the value of these plants wdien plow^ed under as green manure.

The roots of a clover crop ordinarily contain more nitrogen than the

wdiole crop removes from the soil. As these roots decay, the plant

food in them becomes available for other plants. Nitrogen is usually

the first element of plant food that needs renew^ing; hence the great

value of leguminous plants as soil renovators.

Generally speaking, the nodules of each kind of legume are caused

by certain kinds of bacteria. Thus there is one kind for alfalfa,

another for red clover, another for common vetch, and so on. At
94



14 FARM PRACTICE WITH FORAGE CROPS IN OREGON, ETC.

any rate the nodule-forming bacteria of red clover, for example,

have become so accustomed to that plant that they are of little or

no value in forming nodules on the roots of most other legumes. If

nodule-forming bacteria are not in the soil no nodules will be formed;

the failure of leguminous crops is often due to this cause. These

bacteria may be artificially supplied in two ways, namel}^, by means

of pure cultures of the bacteria and by transferring soil from one

field to another. For further information regarding these two meth-

ods, see page 24. See also Farmers' Bulletin No. 240, U. S. Depart-

ment of Agriculture.

FORAGE CROPS.

In the pages that follow, only those crops are discussed that have

an important place in the agriculture of the region. ^\liat is said

regarding methods of seeding, culture, and feeding these crops is

based almost entirely upon the farm practice of the region.

RED CLOVER.

Considering the region as a whole, red clover {Trifolhim pratense)

is easily the leading forage plant west of the Cascade Mountains. It

thrives Ix'st on rich, well-drained upland soils. Many of the low

lands that are too wet and cold for red clover become adapted to it

when properly drained. If allowed to develop naturally, this crop

matures for hay early in June. Rains are not infrequent at this

season of the year, and it is a common practice to pasture red clover

in the spring until about the first of ]May to retard the development

of the crop, so that haymaking will occur during good weather.

Red clover begins to grow in the early spring and, unless the soil is

very poor and the suininer very dry, remains green and furnishes

excellent j)astur(' until caily in December.

(Jenerally s})eaking, icd cIonci- reaches its highest development on

the coast and the I'egion al)()ut Puget Sound, where, under favorable

conditions, it may be cut three times during the year. To give three

crops it must be grown on rich lands nnd nuist not Ix^ pastured in

the ea'-Iy spring. The first crop should be cut for hay or ensilage

cjiily ill June, the second for hay in August, and the third for ensi-

lage hitc ill the fall. In the Willamette Valley diHiculty is often

experienced in getting i-ed clover estal)lished, especially on land that

has produced cereal crops exclusively for years. This difliculty is

probably due to the methods of seeding, the dry summers, the poor

teNtiiic of the >oil. the lack of available nitrogen, and })()ssibly th(*

lacl< of iKxhile- forming bacterui. Red clover also frequently runs

out if. a shoit time. It i^ bclicNcd by farmers that this is due to the

lavages of tlie clovei' root Itorer. In spite of these difficulties, how-
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eV'or, red clover is one of the leading forage plants of the AVillaniette

Valley. It is not unreasonable to assume that these hindrances to the

growth of red clover are largely responsible for the important place

that common vetch occupies in the agriculture of western Oregon.

In the Willamette Valley it is a common practice to apply land

plaster to clover in the spring, during March and April. From 40

to ()0 pounds per acre applied on the surface of the ground in the

early spring are said to double the yield of both hay and seed. Land
plaster has the same effect when applied to other leguminous crops

in this region, but it is essential that it be applied early enough to

receive an abundance of rain.

METHODS OF SOWING.

There are many methods in use for sowing red clover in western

Oregon and western Washington, some of which are given below

:

(1) Clover icith early-sown tvinter wheat.—From 8 to 12 pounds

of clover seed per acre are sown in the early fall with Avinter wheat

on land that has been summer fallowed or fron^ which an early culti-

vated crop has been removed. The seed is usually sown broadcast

and covered Avith a harrow. If the clover fails to catch it can be

sown again in the spring, about the 1st of March.

(2) Clover with late-sown ivinter %oheat.—Early in the spring,

about the 1st of March, Avhen the ground is heaving slightly from

alternate thawing and freezing, from 8 to 10 pounds of clover seed

per acre are sown broadcast on late-sown winter wheat. If the

ground is dry enough when the clover seed is sown it may be covered

with a harrow.

(3) Clover %oith spring oats or wheat.—With this method a good

seed bed is essential. The land should be plowed deep in the late

fall or winter, and as soon as in good working condition in the spring-

it should be cultivated until it is in perfect tilth. If the soil is

inclined to run together it may be necessary to replow in the spring.

Instead of plowing in the fall or winter it may be done in the early

spring and the seed bed prepared immediately. After drilling in

a full crop of oats or wheat, from 10 to 12 pounds of clover seed per

acre are sown and covered with a harrow. In western AYashington

this is the usual method, with the exception that either timothy,

English rye-grass, or orchard grass is usually sown Avith the grain

and clover. On Avet land alsike clover often forms a part of the

mixture.

(4) Clover alone.—When cloA^er is soAvn alone in the spring the

land is ploAved early and Avorked doAvn fine. About the 1st of May
it is again thoroughly cultiv^ated to kill Aveeds and prepare the seed

bed. From 10 to 12 pounds of clover seed per acre are then soAvn
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and covered by harrowing. The clover may be pastured during the

first season, but should not be cropped too closely during the driest

part of the summer. This is becoming quite a popular method in the

Willamette Yalley and very satisfactory stands are secured, but the

use of the land is almost lost the first year.

Clover may be sown alone also in the late summer or early autumn.

Although this method is seldom used it is probably one of the most

satisfactory Avays of sowing clover west of the Cascade Mountains.

If sown with grain in the fall, clover does not make a crop the next

year, but if sown alone in the late summer a full crop is secured the

next summer. It is essential, however, that the seeding be done

early, for if sown in the late fall it is liable to be winterkilled. Only

crops, then, that can be removed early should precede clover sown in

this way.

(5) Clover with rape.—Sowing clover with rape is a very success-

ful and popular method Avith many farmers who are engaged in

raising sheep and goats. With the land prepared as indicated for

sowing clover alone in the spring, from 10 to 12 pounds of clover

seed and from 2 to 4 pounds of rape seed per acre are sown broadcast

about the 1st of May and covered with a harrow. If the ground is

rough and cloddy, it should be finished with a roller. If this mix-

ture is sown on a thoroughly pulverized and compact seed bed, the

rape develops rapidly and furnishes excellent pasture for sheep,

goats, calves, or swine in from six to eight Aveeks. The tramping of

the animals while feeding during the summer, principal!}' on the

rape, forms a dust mulch on the surface of the ground. In this way
soil moisture is retained for the use of the clover during the drv sum-

mer season. If a hay crop is desired the second season, the rape is

killed by pasturing it closely Avith sheep during the late fall or Avin-

ter. Sheej) eat off the crowns of the plants close to the ground and

the rape then dies. If the rai)e is not killed it Avill go to seed the next

summer, and the stalks Avill giA'e some trouble in the hay. If the

clover is not cropped too closely the first summer, this method gives

an excellent stand.

Failures occur frequently, especially in the AVillamette Valley,

Avheu clover is sown by any one of the first three methods described.

AVith rich, moist soil of good texture and with frequent rains during

the sunnner these methods are usually successful. But Avith soils

that are inclined to ])U(ldle and dry out quickly—soils that have ])ro-

duced grain croj)s exclusively for a luimber of years—they often giA'c

l)0()r results. Under such conditions the grain shades the cloA'er too

much, and robs it of the moisture necessary to carry it throuirh the

first sujumer.
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THE SEED CROP.

Since the first crop of clover is seldom used for seed it is cut for

hay or ensilage about the 1st of June to enable the second crop to

make a good growth before the dry season begins. Instead of cutting

the first crop for hay or ensilage, clover is sometimes pastured until

late in May, and the first crop is then used for seed. By mowing the

first crop, however, the second one comes on more evenly than when
the first is pastured.

When the heads of the seed crop are pretty well dried and are dark-

brown in color the clover is cut with a self-raking reaper, or with a

mower with a buncher attachment. Bunches of the size of an ordi-

nary wheat bundle are dropped in row^s. When the heads are dry

enough to powder when rubbed in the hands five or six bunches are

throw^n together by hand or bunched with a hayrake in the morning
when damp with dew. The thrashing is done when possible with a

clover huller, and the clover is hauled to the machine in tight-

bottomed racks in order that the shattered seed may not be lost.

ALSIKE CLOVER.

Alsike clover {Trifoliiim hyhridiim) has a much wider range of

adaptability in w^estern Oregon and w^estern Washington than red

clover. It thrives not only on soil adapted to the latter—upland

clays and well-drained soils—but also on lowland clays, alluvial

bottoms, and many soils too wet and cold to grow red clover. Its

stems are much finer and more recumbent than those of red clover,

and its leaves are not so numerous. The yield of the first crop is

very satisfactory, but it is disposed to make but little growth after

a crop has fully matured for hay. If cut early, how^ever, it is said

to make a very satisfactory second growth. A delay of only a few

days in the time of cutting the first crop makes a very marked
difference in the growth of the second.

Alsike clover makes a very good quality of hay and is well suited

to sow Avith timothy, since these tw^o crops mature at the same time.

It is a perennial, stands grazing well, and seems to be much less

susceptible to the attacks of the clover root borer than is red clover.

Since alsike clover is so nearly the equal of red clover in nearly every

way it should be given a thorough trial in all localities west of the

Cascade Mountains where red clover may have failed.

From what has been said it is evident that alsike clover is eminently

adapted for sowing on land that is too cold and wet for red clover,

in mixtures for permanent pastures, and on forest burns and burnt

slashings that are to be used for pasture for several years.

The seed of alsike clover is quite small and 5 or 6 pounds per acre

will- be found sufficient when it is sow^n alone. With this exception,
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all that has been said regarding the seeding of red clover applies

equally well to alsike clover.

COMMON VETCH.

The common vetch {Vicia sativa) is perfectly adapted to condi-

tions west of the Cascade Mountains in Oregon and Washington and

thrives even on very poor soil. It has been grown in the AVillamette

Valley for many years, and is rapidly replacing red clover in nuniy

localities. It is an annual legume of great value as a nitrogen

gatherer, as a green manure, and as a soiling, hay, and pasture plant.

It is also a very valuable cover crop in orchards when sown in the

early fall. It makes excellent ensilage, and dairy cattle prefer the

hay to that of red clover. The yield of cured hay is from H to 4

tons per acre. A seed crop yields from 15 to 30 bushels per acre, the

yield depending quite largely upon the efficiency with which the seed

is saved. A bushel of clean seed weighs a little more than 60 pounds.

METHODS OF SOWING.

Common vetch stands the winters admirably in western Oregon

and western Washington, and is sown in the autunni from the last

of August to the last of November. It is sown also in the early

spring, but fall seeding usually gives the largest yields. The stems

of this vetch are not strong, and heavy crops are inclined to flatten

out on the ground. When in this fallen condition it soon begins to

mold and is very difficult to harvest. To furnish support for it and

keep it u}) off the ground a bushel of oats, wheat, or rye, and a bushel

of vetch per acre are usually sown together. Oat hay, especially for

dairy purposes, is usually preferred to that of wheat or rye, and for

this reason oats are usually sown with vetch, winter oats being sown
in the fall nnd spring oats in the spring. It is a connnon practice

with \('t(li growers to sow winter oats and vetch broadcast in the

early fall on land that has raised a spring crop and to cover the seed

with a disk harrow. If the land is loose and easily worked, this

method gives good results, but like most other crops vetch gives much
lietter yields if sown on a weli-|)repared seed bed. If the ground is

l)!»cke(|, ()!• if the seeding is done in the spring, the land is usually

plowed and a good seed bed prepared.

SOII.INO,

Sown with rye the last of August or early in September, common
vetch should be ready for soiling, i. e., feeding green, from April lo

to May 1; sown with winttT oats or wheat October 1, it should ho

ready about May 1 ; sown with wiuter oats or wheat in the late fall,

it should l)e ready about June 1 : --own with oats in February, it

94



VETCH HAY. 19

should be ready about June 15. When cut in the early spring for

soiling a second crop may be cut or pastured, or the land may be

2)lowed and planted lo some other crop.

THE HAY CROP.

Since fall-sown vetch matures for hay in June and rains are not

infrequent at this season of the year it is quite a common practice

to pasture it in the early spring—March and April—to keep th(;

groAvth from becoming so heavy that it will fall before it is cut and
to retard its development so that haymaking will occur after the

rains are over. If the crop is heavy and falls during bad weather

it is best to make ensilage of it immediately.

When the seeds are just appearing in the first pods is usually con-

sidered the best time to cut vetch for hay. Some cut it earlier than

this, while others allow the first seeds to become pretty well matured.

If the crop is not too heavy it may be handled in the ordinary way,

but it should be put into cocks before the leaves are dry enough to

be broken off during the handling. When very heavy it falls more
or less, and usually in some prevailing direction. When in this

fallen condition the rear of the sickle bar of the mower is usually

raised and the guards tilted down. Sometimes a man follows the

mower with a strong pitchfork and when the vetch clogs he sticks

the tines of the fork into the ground just behind the sickle bar and

pulls the vetch loose.

Others cut vetch in but one direction, the opposite way from that

in which it is leaning, driving the mower back idle each trip. Men
with forks throw each swath out as it is cut, so that the mower can

get through without the vetch clogging on the sickle bar. Another

way is to cut a swath and with forks roll it on the uncut vetch ; cut

another swath and roll the two cut swaths on the uncut vetch ; cut

again and roll out the three cut swaths. This process forms wind-

rows of three swaths each. (See fig. 1.)

With the vetch fallen in one prevailing direction, others cut one

yYSij only, driving the mower in such manner that the fallen vetch

will point forward and away from the direction driven at an angle

of about 45°. A little experience will enable one to determine the

proper angle. When the cutting of a swath is finished the sickle

bar is raised and the mower thrown out of gear and driven back on

the swath just cut to mash it down and make a path for the shoe of

the sickle bar with the wheel of the mower. With the rear of the

sickle bar raised, the guards tilted down, the vetch lying in the

direction indicated, and the last cut swath lapping up on the uncut

vetch and mashed down by driving the empty mower back over it,

the inner wheel of the mower, as the next swath is being cut, runs
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upon the swath just cut and holds it so that the shoe of the sickle bar

slips over with little or no clogging. In this way the swath upon

which the wheels of the mower are running is cut in two again and

another clean swath is also cut at the same time. Cutting each swath

in two twice makes the handling of the hay much easier. After being

cut the hay may be cured and handled in the usual waLj.

THE SEED CROP.

It is very difficult to separate the seeds of wheat or rye from vetch

seed, w^hile those of oats and vetch can be separated reasonably well.

For a seed crop that is intended for market, therefore, oats and vetch

.'r?r* . :^^" *-' ^ .''^'.i''*:^'^

Fk;. 1.—a common method of cuttmg tangled vetch. The first swath cut is rolled on the uncut
vetch; after the mower passes again, the double swath is rolled on the uncut vetch, when the

mower has cut under this, the triple swath is rolled outward.

are usually sown together in the early fall—about a bushel of each

})er acre. In the spring tlu'V are usually pastured until April to keep

the grovvth from l)ei'()ming so rank that it will fall. The vetch then

matures in July. The seed matures very unevenly; the pods burst

open when overripe and exposed to the sun, and much of the seed

may be lost in this way. The best seed is always produced in the

lower pods and the seed crop is usually cut when these j^ods are

turuing brown and before they have begun to droj) their seed.

If the crop stands u}) well and is not too heavy it is cut with a

binder and shocked immediately. P'rom I'J to 15 bundles are put

in the bottom of the ^-hock aiul other bundles built on top of this
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again, letting the butts of the upper })iin(:lles come down to the bands

of the lower ones. Other bundles are built on top of this again,

covering all of the seed pods possible. This j)revents the shattering

of a great deal of seed, for the 2)ods dry evenly and gradually when

not exposed to the sun.

If strictly pure seed is desired, vetch is sometimes sown alone at

the rate of 100 to 120 pounds per acre. When thick it stands up rea-

sonably well. If the seed crop is too heavy to bind, it is cut with a

mower. With pitchforks the first cut swath is rolled on the uncut

vetch ; another swath is then cut and the two cut swaths rolled on

the uncut vetch. When the third swath is cut the three cut swaths

are rolled out. This forms windrows of three swaths each. It is

then placed in large cocks immediately and allowed to dry Avith as

little exposure to the sun as is possible. This method of cutting and

cocking largely prevents the loss of seed from shattering. If cut

and raked in the usual way the wheels of the mower, the wheels of

the rake, and the tramping of the horses burst many of the ripe pods.

As soon as the vetch is dry it should be thrashed without delay with

an ordinary thrashing machine, hauling it to the machine in racks

with tight bottoms or with canvas spread over the racks to catch the

shattered seed. In thrashing, the concaves are removed and blanks

having no teeth used instead. The motion of the cylinder is slowed

down and plenty of wind turned on. The use of hay caps in curing

vetch for seed would greatly increase the yield, especially when it is

cut with a mower. The pods on the surface of the cocks become dry

and burst before the centers of the cocks have time to cure. In this

way a great deal of seed is lost. The caps would protect the pods on

the surface of the cock from the direct rays of the sun and permit

the whole cock to dry more evenly. (See the discussion of hay caps

on p. 11.)

In growing a seed crop of vetch considerable seed is lost on the

ground by the bursting of the pods. If this fallen vetch seed is

plowed under, much of it w^ill be covered too deeply to germinate.

The amount of oil in the seed is such that it may then lie in the

ground for years without decaying, and will grow when turned up
near the surface by subsequent plowing. In this way it may become

a pest in wheat that is grown for market. Land that has grown a

seed crop of vetch may be prepared for wheat as follows: Sow oats

and vetch broadcast in the fall, without plowing, and cover the seed

with a disk harrow. Cut the oats and vetch for ha}^ the next season

and pasture the second growth close enough to prevent any seed from

maturing. Grow a cultivated crop the next year. The land should

then be ready for winter wheat.
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PEARL VETCH.

Pearl vetch (Vicia sativa alba) has been grown in the Willamette

Valley for a number of years, but is comparatively unknown except in

the vicinity of New Era, Oreg. It is so much like the common vetch

{Vicia sativa) that they can not be distinguished except by the color

of the seed. The common vetch has a dark-colored, mottled seed,

while the seed of pearl vetch is a light salmon color, with a pearly

luster. The uses and values of these two plants seem to be identical,

with the exception that the seed of pearl vetch, it is claimed, is a good

table vegetable, being used particularly in making soup. Its seed

probably also makes better feed when chopped. What has been said

regarding the uses, culture, and handling of the common vetch applies

equally well to pearl vetch.

FIELD PEAS.

Field peas (Pisum arvense) are well adapted to the conditions of

western Oregon and western Washington. They do well on a large

variety of soils, but are especially adapted to clay soils and alluvial

bottoms. They are grown for grain, hay, ensilage, and soiling.

Peas are nutritious, and the hay and ensilage are eaten with relish by

most kinds of stock. When grown for hay about 2 bushels of peas

and 2 bushels of oats per acre are sown together as early in the

spring as the condition of the ground will permit. When sown at

the same time the oats often choke out the peas. This may be largely

avoided by sowing the peas first, preferably with a drill, since the

seed is difficult to cover, and when they have sprouts on them about

2 inches long drill in the oats. This will give the peas the start

and they will hold their own much better. If sown broadcast they

should be well covered with a disk harrow. Peas should be cut for

hay when the seeds in the first pods are just ready for table use.

Sown in the early spring they mature for hay from the 1st to the ir)th

of July. The yield is from IJ to 4 tons of hay per acre. When har-

vested for seed the yield is usually from 25 to 30 bushels per acre.

Peas are often >own nlone and harvested when mature by swine

turned into the field.

The i^ea weevil often does considerable damage to the })ea crop,

especially wlicii arown for >vvi\. Whvu sown late, j^eas sutTer much
iiMuc from (lie ravages of this pest than they do when sown early.

Since they stand {'onsiderai)le frost they should be sown as early in

the s|)ring as the season will |)erniit. Of late years peas fail in some

localities from other cauM'> tlian the weevil. They assume a pale,

sickly appearance and the yield and quality of the hay are very unsat-

isfactory. Ill localities where this happens common vetch and pearl
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vetch should be grown instead of peas, for they are sure crops and

are equal or even superior to peas in practically every way as a forage

plant.

ALFALFA.

At the present time the growing of alfalfa (Medicago sativa) west

of the Cascade Mountains is only in the experimental stage. Small

areas are to be found in various places, some of which are doing

reasonably well. Most of these have not been planted long enough

and have not been studied sufficiently to justify definite conclusions as

to the future usefulness of alfalfa in this region. There are many
localities with w^ell-drained soils, however, in which it will unques-

tionably succeed if given proper treatment. In regions in Avhich the

rainfall is as great as it is at certain seasons west of the Cascade

Mountains, alfalfa requires a loose, permeable subsoil, and seems to

thrive best on the sandy loams along the water courses. The best

alfalfa fields noticed were on the sandy alluvial soils on the Willamette

and Columbia rivers. The water table of land selected for alfalfa

should be at least 4 feet below the surface, and the land should not be

subject to overfloAv. Alfalfa will stand considerable flooding, pro-

vided the water is running, but it is usually destroyed if stationary

water covers it for a few days.

There are two important difficulties to be overcome in the successful

production of alfalfa in this region. In the first place bluegrass,

English rye-grass, Italian rye-grass, velvet grass, couch-grass, and

many other grasses and weeds have a strong tendency to crowd out the

alfalfa. This difficulty is largely overcome by eradicating these

plants, so far as possible, before the seeding is done. Thorough disking

and harrowing at a time when the alfalfa has made but little growth,

or just after cutting a crop of hay, tends to keep it vigorous and holds

the weeds and grasses in check. The disk harrow should be weighted

to make it cut deep and should be set about as straight as possible,

so as not to cut off the crowns of the alfalfa plants. Although these

grasses, when growing with alfalfa, actually decrease the total amount

of forage produced, they also decrease the danger of bloating when
the field is pastured by sheep, goats, or cattle. In fact, grasses are

frequently sown with alfalfa for this purpose. Secondly, the first and

last crops of alfalfa mature at seasons of the year when it is very diffi-

cult to make hay on account of the damp weather. This objection is

obviated by using the first and third cuttings for ensilage, soiling, or

pasture.

METHODS OF SOWING.

This must be governed largely by local conditions. Land that is naturally

well drained or that is tiled at least 3 feet deep should be selected for this crop.

If barnyard manure is available, put on from 15 to 20 tons per acre in the fall
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and plow it under 8 to 10 inches deep. In the spring, when the land is in good

working condition, cut it up thoroughly with a disk harrow and work it down
fine. Let it lie for a week or ten days ; then give a good harrowing so as to

destroy all weeds. Sow about 15 pounds of clean seed per acre and cover with

a harrow. If the soil is inclined to be dry, finish with a roller. About the time

the seed is sown, put on 75 to 100 pounds of land plaster to the acre.o

INOCULATION.

The failure of alfalfa west of the Cascade Mountains is frequently

due to the lack of nodule-forming bacteria in the soil. If the land to

be sown has never grown alfalfa before, it is the safest plan to arti-

ficially introduce these organisms. This may be done in two ways

:

(1) From 300 to 500 pounds of soil, the more the better, may be

hauled from a field that has recently produced alfalfa with nodules

on the roots, and scattered evenly over the surface of the new field.

This should be done just before the alfalfa seed is sown and the soil

should be thoroughly mixed with that of the new field by harrowing

or disking. It is quite expensive to inoculate large fields in this way
and there is always a possibility of transferring plant diseases from

one field to another.

Of scarcely less importance is the danger of disseminating noxious weeds

and insect pests through this plan of inoculating by means of natural soils.

Even though weeds may not have been serious in the first field, the great number

of dormant seeds requiring but a slight change in surroundings to produce ger-

mination is always a menace. If soil is to be used, however, whether obtained

from near-by fields or shipped long distances, the evidence should be clear that

the soil is free from the objections mentioned above.

^

(2) Pure cultures of the proper bacteria may be used. The Bureau

of Plant Industry of the United States Department of Agriculture

has isolated the diflerent organisms for the different legumes, is

growing them in pure cultures, and furnishes them to farmers whose

f^oil conditions seem to indicate that inoculation is necessary.

Those desiring inoculating material should write to Soil Bacteri-

ology Investigations. Bureau of Plant Industry. Washington. D. C.,

for an application blank. To avoid delays, requests should be on

file several weeks before the material is to be used.

Should weeds tend to crowd out the alfalfa during the first year,

they should be mown often enough to hold them in cluH'k. The cutter

bar of the mower should be set about 5 inches high in order that the

young alfalfa ]^lants may not Ix^ cut too closely. If the crop mowed
would be snflicient when dry to make a third of a ton or more of hay

(and dried weeds) to the acre, which it usually will be in spots, it

should 1m' r('in(>\(M| from the field; if less than this it may be per-

mitted to lie where it i^ cut.

a Dr. .Tnines WIthyeombe. in Uulb'tiii T«». Oregon Experiment Station.

i* r.irmcrs' Uulletiii No. LMo. I'. S. I>ept. of Agriculture.
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The leaves and stems of alfalfa sometimes turn yellow, and the

crop then assumes a very unthrifty appearance. When this condi-

tion begins to manifest itself the field should be cut immediately,

even though the growth be very small. This will tend to invigorate

the plants and keep them in a growing condition. If the growth is

sufficient the first season, it may be used for either hay or pasture,

but under no circumstances should it be closely pastured the first year.

In the moist climate west of the Cascade Mountains it frequently

happens that alfalfa sends up young shoots from the crown of the

plants before the first growth begins to bloom. AAlien this occurs it

should be cut at once ; otherwise the first crop soon begins to deterio-

rate and the second growth will be seriously stunted. In this region it

is very essential, therefore, to watch alfalfa closely and cut it as soon

as these young shoots begin to appear.

Alfalfa is not a satisfactory pasture crop for cattle or sheep because

of its tendency to produce bloat in these animals when they are

allowed to graze on it, but for horses and hogs, particularly hogs,

there is no better pasture.

TIMOTHY.

Timothy {Phleum pratense) is the standard grass in Oregon and

Washington Avest of the Cascade Mountains. It is shallow rooted

and naturally adapted to moist lands. But the abundant rainfall of

this region, distributed as it is through so many months of the year,

makes it possible for it to succeed on practically all classes of soils

except the sands and gravels. There are individual farmers Avho like

other grasses better, but timothy is the one grass that is universally

known and grown. It has been the standard market hay so long and

has so many valuable characteristics that it will require years for any

other grass, even with superior qualities, to become as popular as tim-

othy in this region.

There are many reasons why timothy enjoys this popularity. It

has the best seed habits of any of our cultivated grasses. The seed is

usually cheap, has a very high percentage of germination when prop-

erly matured, is easily harvested, and retains its vitality remarkably

w^ell. The hay is easily cured, stands handling well, and is relished

by all kinds of stock. Unlike many other grasses, a few days' delay

in the time of cutting makes but little difference in the qualit}' of the

hay—a very important point in a region where showers are not infre-

quent during the haying season.

West of the Cascade Mountains timothy is most frequently grown
with red clover. It is sometimes sown in the fall with winter Avhent

and the clover added in the spring, during February or March, when

the ground is thawing and freezing. Another method is to prepare

the ground in the spring and sow the timothy and clover with or
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without a nurse crop. Still another way is to sow the clover in the

spring with a nurse crop and in September, after the grain has been

harvested, sow the timothy on the stubble. AVhen sown with a nurse

crop, timothy and clover are shaded too much, especiall}^ if the nurse

crop is allowed to mature for grain, and unsatisfactory stands are

often obtained in this way. Perhaps the most satisfactory^ way of

sowing both timothy and clover is to sow them Avithout a nurse crop

in the late summer or early fall on land that is as free as possible

from weeds. Good stands are secured in this way, and they give

excellent yields the first year. Timothy is two or three Aveeks later

than red clover, and when they are grown together for hay either the

timothy must be cut a little inunature or the clover allowed to become

too ripe. For this reason some other grasses are better suited than

timothy for sowing with red clover. When sown alone from to

10 pounds of timothy seed per acre are sufficient. For a seed crop

timothy yields much better when the stand is comparatively^ tliin.

A much finer quality of hay is produced when it is thick. It is the

general rule to cut timothy for hay just at the end of the blooming

period. Cattle prefer the hay when cut at this stage, while horses

seem to relish it better if it is a little more mature.

THE RYE-GRASSES.

English rye-grass {Lolium perenne) and Italian rye-grass {Lolium.

italicnm) are more popular on the Pacific coast west of the Cascade

Mountains than in any other part of the United States. The moist,

mild climate of this region is well adapted to their growth, and they

are very popular with the comparatively few farmers who grow^ them.

Stock seem to jn-efer them to all other grasses, and the herbage they

produce is certainly of a very fine quality. The rye-grasses form a

close sod and stand cropping and tramping well, but they do not

yield so well as some other grasses. They mature early and are well

suited to sow with red clover. They are especially adapted to low,

moist soils, and when grown under favorable circumstances the}^ may
be cut two or three times during a season. Italian rye-grass is prac-

tically an annual. The plants do not all die at the end of the first

year, l)ut they amount to but little after the first season. Although

usually considered ;i pciciiniM]. Knalish rve-ffrass is short-lived and

is very little better thnu Italian rye-grass in this respect. In Eng-
land, where these grasses occupy a similar position in agriculture to

that of tiuiothy in the Fnited States, it is a connnon practice to allow

seed to mature before they an' cut for hay. In this way they reseed

themselves and last from year to year. It is claimed also that this is

a safe thing to do so far as the quality of the hay is concerned.
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The seed of these grasses is usually of good quality and germinates

svell. It weighs from 14 to 20 pounds per bushel. It may be sown

in the spring, but early fall seeding gives the best results ii this

region. When sown alone from 25 to 40 pounds of seed per acre

should give satisfactory stands. The rye-grasses sown with clover

make excellent silage.

ORCHARD GRASS.

Orchard grass {Dactylis glomerata) thrives remarkably well on all

tillable soils west of the Cascade Mountains, except those that are

very wet. It is the earliest grass to start to grow in the spring; it

revives quickly after it is cropped by stock or cut for hay, especially

if the soil is moist; it remains green during the summer and fall,

and is relished fairly well by all kinds of stock; it stands grazing

and tramping much better than timothy, and lasts for a number of

years when given proper care. It is, therefore, eminently adapted

for pasture j)urposes and should form an important part of every

permanent pasture mixture.

Orchard grass makes an excellent quality of hay if cut before or

just after the blooming period. If the cutting is delayed but a few

days beyond this period orchard grass has a strong tendency to

become woody, and the hay is then of poor quality. It ripens with

red clover, and under favorable circumstances it may be cut twice

during a season. It is, therefore, especially well fitted for sowing

Avith red clover when intended for hay. It grows in bunches and

does not make a smooth sod ; for this reason it is seldom sown alone.

Orchard grass is a little early, and is often ready to cut before good

haying weather has begun. This fact and its tendency to become

woody immediately after blooming are the chief drawbacks to its

culture west of the Cascade Mountains. Its earliness is an advan-

tage, however, when it is used for ensilage or soiling.

The seed habits of orchard grass are very satisfactory, and the

yield is from 15 to 18 bushels of seed per acre.. The seed weighs

from 14 to 18 pounds per bushel. When sown alone 20 to 25 pounds

of seed per acre will be sufficient. It is sown either in the fall or

spring. If sown in the early fall, without a nurse crop, it should

make an excellent crop the next year.

MEADOW FESCUE.

Although meadow fescue {Festiica fvatensis) is grown but little

west of the Cascade Mountains, it is highly prized by those who
know it. Like orchard grass, it is adapted to practical^ all of the

tillable soils of the region except those that are gravelly or very wet.

It is a perennial; lasts much better than timothy; is relished by all
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kinds of stock ; makes a good qualit}^ of hay ; and, Avhen once estab-

Jished, stands tramping and grazing well. It does not begin to

grow so early in the spring as orchard grass, but remains green

during the summer and makes a good growth during the fall. It is

especially adajited to a place in meadow and pasture mixtures that

are to occui)y the land for a number of years. One of the leading-

dairymen of the AVillamette Valle.y sows the following mixture in

the spring : Meadow fescue, 10 pounds ; English rye-grass, 10 pounds

;

timothy, 4 pounds ; red clover, 4 pounds, and alsike clover, 2 pounds.

This mixture is used for hay for two years, and then for pasture

three years. Of the grasses in this mixture, meadow fescue is his

favorite.

Meadow fescue may be sown in the early fall or spring. When
sown alone, from 15 to 20 pounds per acre of the best seed should be

used. If the quality of the seed is doubtful, sow more. Kansas

farmers who grow their own seed sow only 12 to 15 j)ounds per acre.

VELVET (JRASS.

The only part of tho United States in which velvet grass occurs to an extent

worthy of notice is on tlie Pacific coast west of the Cascade Monntains. from

northern California to the Canadian line. In that section it is indifferently

called velvet grass and niesqnite. The latter name should never he applied to

this grass, as it is used for several other very different grasses in the Southwest.

It is generally rt^garded as a pest on the Pacific coast, particularly on lands

that are very wet in winter and very dry in summer. This is especially the

case with lH)th sandy and peaty soils on the coast. It is not utilized for feed

in many localities, hut on the extensive areas of sandy land around the mouth

of the Columbia Kiver and at one or two i)oints inland it is the chief reliance,

hotli for liny and pastur<. It yields ordinai-ily a!)ont half a ton of hay per acre.

Tile Imy is remarl<a!)le for its lightness, a ton of it being much more bulky

than .M like weight of other kinds of hay. Horses nearly starve before they

ac(iniie a taste for velvet grass, but when the taste is once acquired they thrive

upon it remarkably well, showing that it is highly nutritious. The whole plant

is covered by a growth of wool-like hairs, from which fact the name is derived.

It is unworthy of attention e.xcept on the classes of soils above mentioned. On
these soils it drives out all other grasses.a

Velvet grass (I/oIcks J/nutti/s) is frequently a jiest in meadows.

The seed mnliiiH's very early, is light, and shatters readily. When
clover, lye-grass. and timothy are ready to cut for hay the seed of

velvet grass is usually mature enough to germinate. The wind blows

the seed, and wherever the hay is hauled or handled the seed is scat-

tered. If* a meadow that is infested with V(>lvet grass is cut a little

earl\- foi" eitlier hay or ensilage, the seed can not be spirad in this

way. \'el\('t gi'ass gives no ti'ouble in tlie second crop of clover.

FiMice i-ows and waste places beside meadows should be mown earl\

oW. .1. Spillmnn, in "Farm Grasses of the United States."
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enough to prevent seed from maturing. If these precautions are

taken the grass can be prevented from becoming very troublesome.

To eradicate velvet grass cut it early, before the seed is ripe, generally from

the 10th to the 20th of June. About the 1st of July give it a thorough but shal-

low disking. Repeat the shallow disking every week until the 1st of August
and then spring-tooth and disk again. This shallow cultivation during the

driest season will kill the roots and leave the ground with a very fine mulch on

top and plenty of moisture in the subsoil. The land may then be reseeded to

clover or planted to any crop desired.^

INDIAN CORN.

The climatic conditions of western Oregon and western Washing-
ton are not well adapted to the growing of corn {Zea mays). The
nights are too cool for its best development, and unless very early

varieties are grown difficulty is often experienced in bringing it to

maturity. Nevertheless corn fills an important place in the crop-

ping systems of this region, particularly on dairy farms; i. e., for

ensilage and for feeding green during August, September, and Octo-

ber. While it may be impracticable to groAV corn for the grain, it

is possible by selecting very early varieties and using seed grown
near b}^ to grow a good quality of ensilage corn. The aim should

be to grow those varieties that reach as near maturity and yield as

much grain as possible. The large southern varieties produce very

little grain here, and are so immature when put into the silo at the

end of the season that too much acid develops.

The following table gives the quantity of water and dry matter

in corn at different stages of growth, as determined by the New York
(Geneva) Agricultural Experiment Station:

Water and dry matter in corn at different periods after tasseliny.

Date of
cutting.

July 30
Aug. 9
Aug. 21
Sept. 7

Sept. 23

Stage of growth.

Fully tasseled
Fully silked-.
Kernels watery to full milk
Kernels glazing
Ripe

Corn per
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table also shows the great waste in feeding corn green instead of

letting it mature properly and making it into ensilage.

In order that ensilage may keep well, corn should be cut about the

time the kernels are well glazed and dented. If it is cut too green,

as stated, too much acid deA^elops; if cut too ripe it does not settle

properly and the air is not sufficiently excluded to prevent s^Doiling.

The ripest corn should always be cut first and placed in the bottom

of the silo, because the great pressure near the bottom will tend to

exclude the air.

If planted on rich, mellow, well-drained land between the middle

of May and the first of June, corn should be ready for feeding green

from about the 1st to the 15th of August. As. previously stated

early varieties should be planted, and seed grown west of the Cascade

Mountains succeeds better than eastern seed.

RAPE.

Rape {Brassica napu.s) has been grown in the AVillamette Valley

with excellent results for twenty years. It is a succulent, nutritious

forage plant, admirably adapted to the moist, mild climate of tli<'

Pacific coast. It stands considerable freezing, and is seldom winter-

killed west of the Cascade Mountains. It does best on deep, warm,

well-manured loamy soils. It succeeds well also on peaty soils, but is

not adapted to very light sandy or heavy clay soils. It is a heavy

feeder, and must not be expected to -succeed on poor, worn-out land.

Rape is an excellent crop for pasture or soiling, i. e., for cutting and

feeding green for hogs, sheep, goats, and poultry. Fed to dairy

cows it causes a large flow of milk, but to avoid tainting the milk

it should be fed immediately after milking, at the rate of 80 to 50

pounds ])er day. in two feeds. On account of danger of bloating,

sheep, goats, and cattle should never 1k' turned on rape for the first

time when they are hungry, or when the rape is wet with dew or rain.

They should have plenty of something else to eat first, and i)lenty of

salt lit iill limes. It is a good i)lan to give them access to hay or a

grass pasture to prevent overloading on rape. AVhen sheep have

l)ec()me accustomed to it they may b(» k^ft on it continually with but

little danger.

Rape is grown and utilized west of the Cascade Mountains in sev-

eral diirerent ways:

( 1 ) W'licii giown for early sunnner use. the largest yields and the

best results are secured by making a succession of plantings at inter-

vals of two oi- three weeks, beginning in tlu^ early spring as soon as

the ground <'an be put into jx'rfect tilth. The ground should be well

numured and the seed nlanted in drills *J4 to ^M\ inches apart at the

rate of about li pounds per acre. A common garden drill may be used
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1

ill planting small areas, but for larger fields a <;rain drill, with some

of the feed hopjx'rs closed to make the rows the desired distance; apart,

answers the j)urpose best. As soon as the plants are sufficiently large

they should be cultivated often enough to control the weeds and keep

the soil in good tilth. The cultivation will retain the soil moisture

and tend to keep the plants growing vigorously. Unless cultivated

during the dry portion of summer, growth almost ceases until the

fall rains come. Rape grown in this way may be used either for

pasture or for soiling.

AVhen rape is used for soiling purposes it should be cut at least 5

inches high, so that the plants will have a chance to grow again. In

from six to eight weeks after planting it should be large enough to

cut: by making a succession of plantings green, succulent feed should

be on hand throughout the summer. If rape is used for pasture, the

best results Avill be secured by having a number of small fields which

are pastured alternately. It may be fed in this Avay also by means of

movable fences. Rape should be from 12 to 14 inches high before it

is used for pasture, and hogs should be prevented from rooting while

in the field. When rape is removed by cutting or pasturing closely,

the evaporation of soil moisture is rapid, and it should be cultivated

as soon as possible if a second growth is desired. If sown in drills,

^tock will w^alk between the row^s while feeding, and much less will

be broken down and destroyed than if they Avere feeding upon rape

that was sown broadcast. A larger yield is also secured by planting

rape in rows and cultivating it.

.

(2) Another favorite way of growing rajie is to soav it broadcast at

intervals in the spring. The land is ploAved and thoroughly Avorked

in the early spring, as soon as it is in good Avorking condition, and
then alloAved to lie until the seeding is done. Just before each piece

is sown the ground is cultivated thoroughly again and from 3 to 4

pounds of seed soAvn and covered Avith a harroAv or cultivator. In-

stead of sowing the seed broadcast it is sometimes planted Avith a

common grain drill. Rape soAvn the 1st of May should be ready for

pasture the 1st of July; if sown the 1st of June, it should be ready

for pasture by the 1st of August. Grown in this Avay rape makes
excellent pasture during the summer, fall, and early Avinter.

(3) Another method of raising rape that is popular Avith many
farmers, especially those Avho raise sheep or goats, is to groAv it Avith

clover. The method of doing this has already been fully described

in the discussion of red cloA^er (page 16).

(4) Rape is sometimes soAvn Avith oats in the spring on a thor-

oughly prepared seed bed. The oats are used for either hay or grain.

The rape groAvs but little until the early fall rains come, after Avhich

it is soon ready for pasture. From 2 to 4 pounds of rape seed per

acre are sufficient AA'hen soavii in this Avay.
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(5) From 3 to 4 pounds of rape seed per acre are also sown with

corn just before the last cultivation. The seed is then covered by
the cultivator and the rape comes on and makes good pasture as

soon as the corn is harvested. It may also be soAvn with potatoes,

but it does not succeed so well with them as with corn, for the digging

of the potatoes destroys much of the rape. Sown after early potatoes

are dug, it gives good pasture during the late fall and early winter.

THE SEED C'KOl'.

Good rape seed is now produced in the Willamette Valley and the

region about Puget Sound, and there is no reason why farmers should

not produce their own seed. Rape is a biennial and does not produce

seed when sown in the spring until the second year. If sown in

September or October it matures seed the following June. Ivape

may be cross-fertilized by kale, cauliflower, and other closely related

plants. It is believed to cross also with wild mustard, and wild

turnips; hence none of these plants should be allowed to grow near

rape that is intended for seed.

For seed, rape should be sown alone, and it is very desirable to

have in it drills in order to cultivate it and keep it free from the

plants mentioned. Rape that is planted in drills in the spring may
be used for soiling during the sunnner and fall, carried through the

winter, and used for a seed crop the second season. If sown entirely

for a seed crop, it may be planted in the fall—September or October

—

after some early crop has been removed. To retard development of

the plants so that the seed will mature after the late spring rains are

over, it slioukl be pastured or cut back about the last of April or the

first of May. If ripe r}q)e gets wet the seed shatters very readily, and

the retardalion of the development of the crop is often very necessary

in ordci- to liave good weather for harvesting the seed.

Rape should be cut for seed Nvlien the first seeds are turning brown.

It may be cut with a binder or a self-raking reaper. It should be

shocked in sucIj manner that it will dry out (juickly. Birds destroy

considerable of the seed; hence it should be thrashed as soon as dry.

If the ci'op is not too extensive a man with a team and sled may drive

froiii shock to shock and thrash it by hand. If a thrashing machine

is used, it should be hauled to the machine in tight-bottomed racks, or

can\as should l)e spread over the racks to catch tlu^ shattered seed.

It is said that a yield of 1,()()() pounds of seed to the acre is not unusual

in the ^^'ill;nnette Valley.

Seed may be purchased of local seedsuien. ^^'hen buying seed,

however, one should always call for Dwarf Essex raj^e. There are

a miinlxT of \arieties of rape, some of which are annuals and are

grown only for bird seed. If these annuals are sown in the spring
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they produce seed the same year and are liabk' to become serious

pests when once introduced. Comphiint has been made that Dwarf

Essex rape becomes a weed, but it is easily controlled. It doc.; not

produce seed until the second season, and if plowed under during the

fall, winter, or spring no seed can be produced.

THOUSAND-HEADED KALE.

Thousand-headed kale {Brasf^ira olerarea) has been grown in the

Willamette Valley for 27 years. It attracted little attention among
tlie dairymen until recent years, but is now rapidly becoming a very

popular fall and Avinter soiling crop. It stands the mild winters

Fig. 2.—A field of thousand-headed kale on Martins Island, near Kalama, Wash. A valuable

winter soiling crop, available from October 1 to April 1.

west of the Cascade Mountains admirably and is hauled from the

field and fed as needed. It does not head up like cabbage, and the

name " thousand-headed " is given it on account of the numerous

branches the plants have when given plenty of room. It is ver}^

much like rape, but the plants are much taller and the leaves are

longer and broader. A field of this crop is shown in figure 2. It is

claimed that kale will yield 30 to 40 tons of greeii* feed per acre

when grow^n under favorable conditions.

Kale is used for table greens, but its chief use on the Pacific coast

is for feeding green to dairy coavs from October to April, for Avhich

it is highly prized. It would undoubtedly be an excellent wintei-
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feed also for hogs and poultry. It does best on well-manured, deep,

rich loams and sandy soils. The only objection to the use of kale is

the difficulty of getting it out of the field when the ground is wet and

muddy. For this reason Avell-drained land should be selected upon
which to plant this crop.

METHODS OF SOWING.

For fall and Avinter use, kale is usually sown in drills on well-

prepared and well-drained soil as soon after the 15th of March as

the season will permit. This furnishes plants for transplanting in

June and July. The land used for transplanting is well manured
and plowed two or three times between the 1st of March and the 1st

of June. With the land in perfect tilth it is plowed again with a

12-inch plow about the 1st of June and the young kale j^lants

dropped into every third furrow about 2J to 3 feet apart. This

places about one plant on ever}^ square yard. The roots of the plants

are placed where the next furrow covers them, leaving the tops

uncovered. The i)lants that are plowed in during the day in this

way are rolled in the evening of the same day to pack the ground.

Two or three cultivations are all that can usually be given, for the

plants will soon touch in the row if they do well. Any plants that

fail to grow may be replaced by hand. Some growers prefer to

plant the seed in hills, and when the plants are large enough thin

them to one plant in a hill. Others put kale out just as cabbage is

usually transplanted, instead of phnving it in. The time of trans-

planting nnist be determined by the size of the plants and the condi-

tion of the land. If the land is wet and subject to overflow the

transplanting may be delayed until during July. If the land is well

drained and the plants are large enough it may be done before the

1st of June. In transplanting, enough plants may be left for a stand

on the land where the seedlings are grown.

FEEniNG.

As previously stated, kale stands in the field during the winter

and is liauled in and fed green as ncnled from about the 1st of

October to the 1st of April. If the growth is forced in the early

spring it can be i'vd much earlier than the 1st of October. To avoid

tainting (he milk, kale is fed just after milking, at the rate of 25 to

50 pounds per day. in two feeds. Some let it wilt before feeding.

Enough may be hauled in at a time to last four oi* live days. Tt

sliould not be thrown into heai)s and allowed to heat. Neither should

it be fed when frozen. On the approach of freezing weather a

supply suflicient to last several days may be ])laced in the barn.

To haul kale from tiie held during wet weailuM* it is best to wear

a gum coat and gum boots. 'J'he i)lants tan then be cut off at the sur-
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face of the ground with an ax, thrown into piles, and loaded on a

wagon with a pitchfork without serious inconvenience to the worker.

Kale grows a great deal during the fall and winter, and much is

lost by feeding the whole plant in the early part of the feeding sea-

son. By using only the lower leaves it is possible to begin feeding

quite early without stopping the growth of the plants. With the

thumb and fingers of the hand extended, one can break off all of the

lower leaves of a large plant with three or four downward strokes

of the hand. This is not practicable, however, during damp weather,

for the leaves would be too wet to handle in this manner.

THE SEED CROP.

An excellent quality of kale seed is produced in the Willamette

Yalley. Like rape, it is a biennial and does not produce seed until

the second year. Richard Scott, a dairyman of the Willamette

Valley, has grown kale for twenty-seven years. He produces seed

about as follows: There is considerable variation in the types of

individual plants. During the first year plants with many rather

narrow leaves that begin spreading from near the surface of the

ground are selected. This type of plant yields more and stands freez-

ing better than a plant the stem of which is bare for some distance

above the ground. These selected plants are transplanted in Febru-

ary in some isolated place to prevent cross-fertilization by undesirable

kale plants, rape, cauliflower, and other closely related plants. It is

believed that kale crosses with wild mustard and wild turnip ; hence

none of these plants should be allowed to grow near kale that is

intended for seed. The seed crop is cut Avhen the first seeds are turn-

ing brown. If the crop is small, it is usually thrashed by hand. A
large crop may be handled the same as a seed crop of rape. Birds

are fond of the seed, and for this reason it should remain in the field

only until dry.

ROOT CROPS.

Since the soil requirements and the methods of culture of mangel-

w^urzels {Beta culgaris var. macrorhiza)^ carrots {Daucas caroUi)^

and ruta-bagas {Brassica campestris) are very similar, they will be

treated collectively. Like rape and thousand-headed kale, they suc-

ceed best where the weather is moist and cool. Hence their eminent

adaptation to western Oregon and Washington. In this region the

yield of these crops is enormous, the ordinary yield being from 20 to

35 tons per acre, while reports of 45 or 50 tons are not infrequent.

Root crops usually succeed best on deep, moist, friable loam soils.

On clay land they grow too slowly, and the soil is also difficult to work.

Ordinarily, land for roots is heavily manured in the fall and then

plowed considerably deeper than for other crops. If the soil runs
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together badly during the Avinter, it is replowed in the early spring.

Instead of the above procedure, the manure is sometimes spread dur-

ing the Avinter, the land plowed deep in the early spring, and a fine,

firm seed bed formed immediately by disking, harrowing, rolling,

planking, etc., as the conditions may require. Between the prepara-

tion of the seed bed in the early spring and planting the seed during

April or early in May the land is cultivated sufficiently to keep the

weeds subdued. Just before planting the seed a thorough cultiva-

tion is given, finishing with a planker or clod masher. This destroys

the weeds, thoroughly pulverizes the soil, and leaves the surface

smooth and in good condition for planting.

Mai>gol-wurzels and ruta-bagas are usually grown in rows from 2*2

to 30 inches apart. When i)lanted in continuous rows, enough seed

is used to insure a good stand.

When sown with a hill-drop-

ping planter, the hills are from

8 to 15 inches apart and 4 or 5

seeds are dropped in each hill.

The rows of carrots are usualh^

18 inches apart and the hills 8

inches.

.Vs soon as the plants can be

seen in the rows, the wheel hoe

is started. AVith the guards of

the hoe next to the row, the cul-

tivation is done as close to the

row as possible without cover-

ing or disturbing the plants too

much. Considerable hand weed-

ing and hoeing between the

hills and along the rows is usu-

ally necessary. When the plants

are >) or 1 inches high, they are thinned, leaving the most vigorous

])laiil in each hill. AMien sown in continuous rows, the thinning

is largely done with a hoe, striking across the row. Subsequent

cultivation should at least be sufficient to keep the weeds under

conti'ol. As much of it as ]-)ossible is usually done with a horse cul-

tivator.

Instead of the conunon and wIuh'I hoes for thinniuix and \veedin<;,

some ])refer to use a "scuffle*' 1kk». (See figs. 8 and 4.) When in

use. (he blade of such hoes is in a horizontal position and is pushed

and ])ulle(l just under the surface of the grouiul. The blade shown
in figure '\ is diamond shaj)ed, al)out 2 inches wide in the middle and

one-half inch widi» at ( ach end, and about S inches loner. About an

Fio. 3.—A "scuffle" hoe devised and used hy
W. J. Lantjdon. Suunicr, Wash., in thinninj^and

weeding root crops. A very effective imple-

ment.
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inch of the tip of one end is turned up at a ri^ht an^^le to form a

guard for workiu*^ close to small plants. The blades of the hoe should

be sharp on both edges, so that it Avill cut each way when pushed and
pulled. In order to make it take hold properly, it may be necessary

to bend the edges of the blade down slightly. To give the handle the

proper angle, the shank should be curved. It should flatten out into

a narrow, thin plate about 2 inches long and fasten to the blade by

means of two rivets. This hoe is not on the market, l)ut may b(» made
by any blacksmith. An old saw makes excellent blades. The shnnk

should be made of Norway iron,

so that it ma}^ be bent to give the

handle the proper angle.

Iluta-bagas are sometimes sown

in drills in the early spring and

transplanted like cabbage. The

plants ma}^ be transplanted like

kale, as the land is plowed. The
roots of the plants are placed

where the next furrow^ will cover

them and the tops are left stick-

ing out. For this method of

transplanting, see the discussion

of kale.

About the 1st of November the

roots are topped, pulled, and

placed in narrow bins in the

barn. Upon the approach of

cold weather they are covered

Avith ha}^ or straw. The tops are

sometimes cut off with a sharp

hoe and the roots then dug with

a potato fork. More generally

they are dug first, the worker

pulling on the top of the root

with one hand as he bears down upon the handle of the potato fork

with the other. The roots of two or three rows are laid too-ether with

the tops one w^ay. The tops are then cut off with a long-handled

knife. Some twist the tops off, claiming that the roots do not bleed

and wdther so much as they do when the tops are cut off. Roots are

grown mostly for Avinter use and are fed up to the 1st of April.

They are generally sliced before being fed to dairy cattle. Some
dairymen feed them whole, claiming that cows can handle large roots

nicely and that, unless the slicing is carefully done, they do not choke

so frequently when feeding on whole roots as they do on sliced roots.
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Fig. 4.—A "scuffle" hoe similar in principle

to that shown in figure 8, devised by A. B.

Leckenby, Seattle, Wash. The blade of

either of these hoes may be made from an
old saw blade.
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The flat or fall turnip {BraHHtcd rapa) is also grown in western

Oregon and AVasliington. Since it matures quickh% grows mostly

above ground, and has a flesh less firm than that of other roots it

does not keep Avell and is adapted only to fall and early winter use.

Its soft flesh and habit of growth above ground make it an admirable

root to be harvested by stock turned into the field. It is usually sown

broadcast im clean land about the 1st of July. It may be sown also

in corn. If intended for winter use it should be gathered and put

into bins before becoming water-soaked from fall rains.

SOILING (green feeding) CROPS.

The mild winter climate and abundant rainfall of western Oregon

and Washington make it almost an ideal region for the production

of soiling crops. By the judicious selection and planting of crops

green succulent food ma}' be provided for the dairy cow during prac-

tically the entire 3'ear. That a much greater amount of feed can be

obtained from the same area of land by this system as compared with

pasturing is a fact well recognized by progressive dairymen. Much
of the tillable land of this region is now very valuable. As values

advance beyond the limit where farm land may profitably be used

for pasture and it becomes necessary for the small farmer to keep the

maximum number of stock upon his few acres of tillable land, the

glowing of soiling crops becomes of vital importance.

Below is given a list of the crops that are used for this purpose.

The dates of planting and the approximate dates upon which these

croi)s may be used are also given. It must be understood, however,

that the variation in seasons prevents one from saying definitely when

a crop will be ready to use. For further information regarding these

crops the leader is referred lo the discussion of each in the preceding

l)ages of this bulletin.

Pales f<n- /ihiiiliii!/ II ml nsiir/ si)Hiii(/ crops in ircslcni ()r<(/«ni ami irrsfrrn

\\'asliin(/lf))i.

Crops.
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SEEDING TIMBER BURNS AND BURNT SLASHINGS.

As previously sta4cd, tleiise forests of evergreen timber cover a

very large portion of western Oregon and western AVashington. Dur-

ing the dry season of the year forest fires overrun large areas, killing

practically all vegetation, and leaving; a loose blanket of ashes on the

surface of the ground. These burnt areas if left unmolested for a

few years usually produce a dense growth of young trees and brush

and are practically worthless for grazing purposes. In clearing land

it also frequently happens that the timber and brush are slashed and
burnt several years before the stumps are removed. By ])roperly

seeding these burnt areas they may be made to produce excellent pas-

ture. Since the stumps are in the ground and there is therefore no

chance to cover the seed, the seeding should always be done in the fall

before the ashes have settled. The first rain that comes Avill then

cover the seed sufficiently to insure good germination.

Since there is little chance to improve or renew the stand on account

of the stumps and timber remaining on the land, only seed of those

plants should be sow^n that last a long time, stand close cropping, and
yet produce as much growth as j^ossible. If the seed is sown in the

unsettled ashes as indicated, little difficulty will be experienced in

getting good stands of Avhite clover, alsike clover, red clover, orchard

grass, meadow fescue, timothy, and English rye-grass. A mixture

of 1 pound of white clover, 3 pounds of alsike clover, 10 of orchard

grass, and 10 pounds of meadow fescue per acre should give satis-

factory results Avhen sown in the unsettled ashes in the earW fall.

Timothy will also do well for this purpose. Red clover and English

rye-grass are each short-lived and should form but a small portion of

the mixture, if sown at all. Timber burns that have been seeded

down in this way should be pastured pretty closely to keep down the

young trees and brush. Goats Avill help to do this better than any.

other kind of animal. The success of seeding burnt areas in this way
has been thoroughly demonstrated in many parts of the region. It

is only a question of sowing the proper seed at the proper time.

O
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LiriTHR OF TRANSMITTAL.

'J,

U. S. Department of Agriculture,
Bureau of Plant Industry,

Office of the Chief,

Washington, D. C, July 20, 1906.

Sir: I have the honor to transmit herewith a manuscript entitled

''A New Type of Red Clover" and to recommend that it be published

as Bulletin No. 95 of the series of this Bureau. This bulletin was
prepared by Mr. Charles J. Brand, Assistant Physiologist in Plant

Life History Investigations, and has been submitted by Mr. A. F.

Woods, Assistant Chief of Bureau, with a view to publication.

Considering the great extent of the area suited to its cultivation,

red clover is the most important forage plant and manurial force in

modern agriculture. Its high value as a feed, its power of renewing

and increasing the fertility of the soil by the fixation of free nitrogen,

its fitness for nearly all rotations, and the fine physical condition

in which it leaves the soil on account of its root development all

contribute to make success in its cultivation a matter of vital

importance to the profitableness of farming in a large part of the

United States.

In the course of his studies on life history, seed production, and
change of seed, Mr. Brand has encountered a European strain of

red clover hitherto not recognized in this country, the seed of which

was obtained from Orel in the "Black Earth" region of Russia,

which promises to prove of exceptional value both on account of

its yielding power and the fine quality of hay which it produces.

In the accompanying bulletin are described the performance and
characteristics of the plant itself, the sections where and the condi-

tions under which its culture may be expected to produce the best

results. The new type is not recommended to take the place of

our home-grown strains, but to supplement them. It is not believed

that it will be so well adapted to all parts of the clover region as to

the Northwest, but it is hoped that it may help to extend the bound-
aries of the present clover-growing area.

The work covered by this report has been carried on in cooperation

with the Seed Laboratory and with the assistance of the Office of

Seed and Plant Introduction and Distribution, through which all

seed used in the experiments was purchased.

The accompanying illustrations are necessary to a full understand-
ing of the text.

Respectfully, B. T. Galloway,
Chief of Bureau.

Hon. James Wilson,
Secretary of Agriculture.
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B. P. I.—216.

A NEW TYPE OF RED CLOVER.

INTRODUCTION.

Ill the course of an investigation now in progress on the hfe history,

seed production, and change of seed of medium red clover ( Trifolium

pratense), there has appeared a hairless Russian variety, new to the

United States, of such unusual promise as to make it seem desirable

to publish the observations thus far recorded concerning it.

At the present time clover culture is carried on in a large, though

quite well-defined area of the United States, often called the clover

region, shown on the accompanying map (fig. 1). Ohio, Indiana,

Fig. 1.—Map of the United States, showing locations of experiments (o), sources of seed (+), and
general boundaries of the clover region.

and Illinois are the most important clover-producing States of this

region, the boundaries of which may be defined about as follows : It

is limited on the north by the forty-fifth parallel of latitude; on the

east by the Atlantic Ocean; on the south by the thirty-fifth parallel,

and on the west by the ninety-seventh meridian. These boundaries

do not, of course, mark the absolute limits of clover culture, and it is

almost unnecessary to say that there are large tracts within this

so-called clover region where attempts to grow red clover are not

9
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10 A NEW TYPE OF RED CLOVER.

attended with success. Furthermore, excellent growth is obtained

in a few regions immediately adjoining this area, and there are also

several sections wholl}^ separated from it where clover is grown with

notable success. Among the latter may be mentioned the Willamette

Valley of Oregon, the Palouse country in eastern Washington, and

also the Gallatin Valley of Montana, where red clover is being suc-

cessfully and profitably grown under irrigation.

A lack of definite information has for a long time existed as to the

exact life history requirements of red clover, the effect and impor-

tance of change of seed, and the relative seed and hay producing prop-

erties of the different varieties in use. It was to add to the sum of

our knowledge on these and other points connected with clover

culture that the present experiments were instituted.

THE IMPORTANCE OF CLOVER CULTURE.

The extraordinary importance of clover in renewing and maintain-

ing the fertility of the soil has been amply demonstrated by the

experience of thousands of American farmers and need not be dealt

with to any length in this connection. It is sufficient to say that the

thoroughly systematic and careful studies of recent years have proved

conclusively that the beneficent effects of clover on the soil are due

to definite symbiotic relationships which exist between the plant

and certain bacteria inhabiting both the soil and the roots of the

plants. Nitrogen, at once the most important and costly of plant

and animal foods, is the element conserved in the soil or supplied

from the air as the consequence of this relationship.

The need for broader knowledge concerning a plant of such vital

importance to our present methods of agricultural practice is espe-

cially great just now when the status of clover culture in a large part of

the clover region is so unsatisfactory. In those sections where the

troubles attributed to ''clover sickness" exist in an aggravated form,

they threaten to make necessary new methods of agricultural prac-

tice in order to maintain farming on its present paying basis. Under
the methods of farming now in vogue, red clover possesses the val-

uable nianurial properties ])reviously referred to in a higher degree

of availability than any other leguminous crop ])lant at present

capable of growth on a scale extensive enough to accom]>lish what is

demanded in this direction in the large area suited to its cultivation.

These conditions make it seem advisable to j)lace immediately at

the disposal of the American farmer any facts likely to contribute to

greater success in clover culture in its present well-defined area or to

aid in its extension into sections where hitherto its culture has not

IxMMi attempted or, if attenq^ted, has been attended with only

(puililied success.
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europ?:an objections to American seed. 11

domestic versus foreign seed.

The opinion has hitherto prevailed that the use of red clover seed

from European sources would prove unsatisfactory and unprofita})le

in this country, both from a hay and seed producing standpoint.

This conclusion no doubt applies correctly to the majority of Euro-

pean varieties of red clover, particularly those from Italy, France,

and some parts of Germany, which appear to be altogether unsuited

to the soil and climatic conditions of the clover-growing area of the

United States.

The term ^^ European clover seed" as used in the United States is a

very loose inclusive one applied indiscriminately to all seed imported

into this country from European ports. It includes not only seed

grown in Europe, but also seed from South America, Canada, and
the United States itself, the seed having been exported in years when
the crop was large and prices consequently low only to be shipped

back again to this country in years when the balance of supply and
demand had shifted in the opposite direction. Inasmuch as red

clover is grown to a large extent in almost all the countries of Europe
and quite careful distinctions are made there between seed from a

number of sources, the general designation of '^ European clover

seed" hitherto used in this country appears altogether unwarranted
and misleading. The same erroneous classification of American red

clover seed is current in Europe, no distinction being made whether
from New York, Tennessee, or Oregon. The following are some of

the numerous regional varieties commercially well recognized in

Europe: Steiermark, English, Bohemian, Russian, Danish, Swedish,

and French. Some of these are again divided into early and late

varieties; for example, Early Russian and Late Russian.

OBJECTIONS OF EUROPEAN GROWERS TO AMERICAN RED
CLOVER.

One of the most frequent complaints made by European growers
against American clover seed is on account of the dustiness of the hay
produced from this seed. This dustiness is due almost wholly to the

hairiness of the plant. That there is a great difference in this respect

between the hair}^ domestic and smooth foreign types is strikingly

shown in Plate II, figs. 1 and 2. The hairy form of plant shown was
produced from American commercial seed, while the smooth one is a

promising Russian clover from the government of Orel, designated
as No. 16. This difference in hairiness is accompanied by other
distinctions, the most important of which from an economic stand-
point is the much greater succulence of the smooth plants and the

consequently finer quality of the hay, the loss due to coarse, woody,
uneatable stems being reduced to almost nothing.
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12 A NEW TYPE OF RED CLOVER.

HAIRY CLOVER A CAUSE OF BLOATING.

Cattle are less liable to tympanites^ bloating, or hoven, if fed on

the hairless Orel clover, as there is considerable evidence to prove

that the hairs of the hairy varieties of clover become aggregated

into balls in the rumen, and these ma}- reach and block the p3dorus

or even the entrance to the stomach, becoming wedged between the

lips of the esophageal groove. Either would tend to bring on

bloating, which is always directly due to the fermentation of food

material and the resulting formation and accumulation of gas.

That cattle prefer the smooth form to the American strains is

undoubted. Mr. John P. Young, in cooperation with whom the

experiments in Nebraska were conducted, states in a recent report

that 'Hhe cattle fairly lick after every spear in one end of the rick

for that Russian strain (No. 16), while the other end remains full of

apparently just as good hay, put up at the same time and in the

same way." (See PL I, figs. 1 and 2.)

SOME GENERAL OBJECTIONS TO THE GROWING OF CLOVER.

Two great objections have long been made against red clover

culture in the area where it can be grown. One is that the hay

crop matures at a time when the farmer's best interests demand
that he be either cultivating his corn or harvesting his small grains.

The other is involved in the fact that perhaps the most satisfac-

tory, or at least the most popular method of seeding clover for hay

or pasture is in mixtures containing either one or several of a number

of grasses, including timothy, bluegrass, rye-grass, orchard grass,

redtop, brome-grass, and others. Of these the most important by

far is the clover-timothy mixture, and against this it has ever been

argued that the clover matures so much in advance of the timothy

that the feeding value of either the one or the other is sacrificed on

account of the time of harvesting. This serious objection can be

overcome in either one of two w^ays—the discovery or breeding of

an earlier strain of timothy or of a later variety of clover.

Another objection to clover growing which is not infrequently

heard is that the crop matures at a time in June when seasons of

rainy weather are of frequent occurrence, making difficult or impos-

sible the proper harvesting and curing of the crop, while beginning

with the latter part of June rainy weather is much less common,
conducing to the successful putting up of hay at this time. A
cursory examination of the weather records of a number of vStates

seems to indicate that th(M-e may be some ground for this objection.

CERTAIN OBJECTIONS OVERCOME BY NEW TYPE OF CLOVER.

The hairless Orel clover overcomes in an elTectual way all the

objections cited by maturing practically two weeks later than the

domestic strains of medium red clover. This factor is of special



EXCELLENCES OF HAIRLESS CLOVER. 18

importance in sections where corn is the chief crop. At the time

when a farmer is compelled to put up his clover hay grown from the

ordinary strains of seed it is, as a rule, of the highest importance

that he be concentrating all of his energies on the cultivation of his

cornfields. The corn is rapidly approaching a stage when it becomes

difficult or impracticable to cultivate longer. Inability to give the

crop the necessary care at this time may mean hundreds of dollars

of loss in a single year.

DISADVANTAGE OF LATENESS OF MATURING UNDER SOME
CONDITIONS.

There is one drawback in the lateness of maturing of the Orel

strain of clover, namely, that it militates against the production of

a heavy second crop. However, in southern Indiana, in a typical

part of the clover section, the Kief and Orel strains gave in the

order mentioned the best yields of seed after recleaning. This is a

point that will receive further investigation to determine as accu-

rately as possible by a study of their limiting conditions the regions

in which the new variety can be profitably grown.

HEAVY YIELD OF FIRST CROP AND ACCRUING ADVANTAGES.

The heavy yield of the first cutting of the hairless clover should

prove indirectly advantageous in wheat-growing sections, espe-

cially in the winter-wheat belt, when it is desired to hasten the

rotation back to wheat, as the increased product from this cutting

would, where feed production was not a paramount necessity, in a

measure justify the immediate or early plowing up of the field pre-

paratory to reseeding to wheat. On account of the dense shade

which this strain gives to the soil by virtue of its heavy growth, the

field is left in unusually fine physical condition for plowing up after

the removal of the first crop. A rotation practice of this kind might

also prove valuable by postponing for several years the clover sick-

ness from which all soils seem destined to suffer sooner or later. In

the Dakotas and some other parts of the Northwest where fall plow-

ing is necessary this method may be especially useful on account of

the fact that as freezing up occurs so soon after the maturing of the

second crop it is likely to be too late to prepare the land in the

autumn for spring seeding.

OTHER POINTS OF EXCELLENCE OF HAIRLESS CLOVER.

In addition to the advantage of the smooth clover already men-
tioned—its exceptionally large yielding power for the first crop

—

the fine quality and dustlessness of its hay also command attention.

In reference to its yielding qualities it will be seen later on that under

comparable conditions in a number of different States it has out-

yielded from a few hundred pounds to almost two tons all of the
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14 A NEW TYPE OF EED CLOVER.

domestic strains that have been under test. This in itself is of

great importance, but the actual gain in value is not adequately

covered by this fact alone. On account of the succulence of the

plants of this promising variety, the general quality and texture of

the hay is so much finer that the percentage of waste, due to refusal

of animals to eat hard, wood}^ portions, is reduced to a minimum.
Some observations on this point indicate that cattle waste from 5 to

10 per cent more of the coarse hay of other strains than of this hair-

FiG. 2.—Plant of TrifoUum pratcnse var. foUosum, showing persisting basal leaves.

(One-sixth imtnral size.)

less clover. The American strains vary considerably among them-

selves in this regard, but none of them compares favorably with

either the Orel or Mogilcff strains, particularly the former.

EFFECT OF PERSISTING BASAL LEAVES ON QUALITY OF HAY.

A point of considerable importance as regards the excellence of

the hay j)roduced by the hairless Orel clover No. 16 rests in the fact

that it leafs much more profusely than the American forms. This

may be seen by reference to the frontispiece (PL I, figs. 1 and 2).
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POSSIBLE ADVANTAGE OF LATENESS. 15

Another feature in this connection, which is better illustrated than

described, is shown in figure 2. Many leaves borne on the long

stalks arising from short steins near the crown of the root persist in

a growing condition until the plant is quite mature, and are cut with

the hay. In the specimen from which the illustration was made
the main stems were cut off, leaving only the basal leaves. Much
of the leafiness observable in Plate I, figure 1, is due to the persist-

ence of these leaves. Compared with that from American strains,

a large percentage of the hay is made up of this tender leafy mate-

rial, which improves its quality and increases its palatability. The

American strains also produce these leaves, but not in such profu-

sion, nor do they persist. (See PL I, fig. 2.) As a rule they become

brown and dead, and if the^ weather be wet, decayed, and almost

all fall off before the hay is made.

It is hoped that the smooth Orel clover will prove of permanent

value especially in North Dakota and South Dakota, where clover

culture is but little practiced and where on account of the waning

productiveness of the soil, due to continuous cropping with wheat

and other cereals, this crop is much needed for renewing and main-

taining soil fertility.

LATENESS OF HAIRLESS CLOVER WITU REFERENCE TO INSECT
RAVAGES.

A recent circular^ prepared by the Bureau of Entomology calls

attention to certain insects which destroy the clover seed crop and

suggests as a method of preventing their ravages the clipping of the

clover in May in order to cause blossoming to come on at a later

date, when the danger from injury by these insects has passed. It

is possible that the natural lateness of this new type of clover may
accomplish this same result, thus doing away with the necessity for

early clipping, which would probably make impossible the securing

of more than one crop in any year.

A point of considerable interest and importance in reference to the

general question of the harm done by insects was noted on the

plants at Wapakoneta, Ohio. Grasshoppers were quite numerous

and destructive in that section during the summer of 1905. The

hairless Orel clover, known as No. 16, was not included in the ex-

periment, but another smooth type from Kief, Russia, was tested at

this place. It was found that the grasshoppers preferred the hairless

clover to such ian extent that they destroyed almost ever}^ plant of

it, but did not molest the hairy American plants on the neighboring

plats.

a ''Some Insects Affecting the Production of Red Clover Seed." By F. M. Webster.

Circular 69, Bureau of Entomology, U. S. Department of Agriculture, 1906.
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16 A NEW TYPE OF RED CLOVEK.

Despite the numerous advantages possessed by this variety, it is

not believed that it will supplant our domestic form, but rather, on

account of its maturing between two cuttings of the latter, supple-

ment it, especially when continuous green feeding is necessar}^ or

desirable.

EFFECT OF LATENESS OF MATURING WHEN SEED PRODUCTION
IS DESIRED.

In many sections the lateness of this hairless strain of clover prom-

ises to be a drawback when it comes to seed production, as in years

when it is desired to secure seed it may be possible to secure onty

either a light crop of hay from an early cutting, a small aftermath,

or a considerable amount of pasturage.

SECTIONS PARTICULARLY SUITED TO THE CULTIVATION OF THE
NEW TYPE.

In such a region as the Willamette Valley of Oregon, or in an}"

other section where the best methods of management indicate that

only one crop, either of hay or seed, and a light aftermath, or some

good pasturage can be advantageously expected from clover fields,

the extraordinarily heavy first crop, and the free seeding capacity of

the late hairless clover make it especially desirable; and under such

circumstances as these it can be recommended to take the place of

our domestic form.

SEED OF NEW TYPE INDISTINGUISHABLE FROM ORDINARY FORM.

Another difficult, though not insurmountable, obstacle to the gen-

eral use of this variety lies in the fact that the seed itself is indistin-

guishable from that in common use. However, as soon as there is a

supply of seed and a demand for it, trustworthy dealers will no doubt

furnish seed upon which dependence may be placed. The Depart-

ment of Agriculture has at the present time only sufficient seed of this

variety for experimental purposes and none for general distribution.

Farmers })urchasing seed from foreign sources purporting to l)e of the

sauio kind are urged to take precautions against allowing any foreign

weed pests that may be readily imported with the seed to gain a foot-

hold in their fields. A number of the State experiment stations and

the Seed Laboratory of this De})artment make purity and germination

tests without charge; hence, a farmer l)efore purchasing seed should

avail of these facilitic^s for insuring himself against introducing into

his farm dangerous weeds or from buying seed of low germinating

power.
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In the following pages are given in detail the data concerning each

of the strains experimented upon, special attention being given to the

hairless Orel clover.

PLANS OF EXPERIMENTS, ORIGIN OF SEED, AND METHODS OF
PROCEDURE.

For the present experiments about thirty regional varieties " of

red clover seed were secured from as many domestic and foreign

sources. Each station and individual cooperator has been furnished

with a series including from 16 to 21 of these strains, and these are

being grown side by side, in most cases on acre plats, under as nearly

uniform conditions as possible. The varieties came from sources

having a great diversity of climatic and soil conditions and methods
of cultivation, and are now being grown under a range of conditions

representing scarcely less diversity than those under which they

originated. Twenty States are represented in the whole experiment,

but of this number it is proposed to deal here only with those localities

where the promising Russian variety before mentioned is being

grown: Minnesota, North Dakota, South Dakota, Nebraska, Indiana,

Ohio, and Ontario.

The circles on the sketch map of the United»States (fig. 1) show
the approximate location of each of the stations, while the crosses

indicate the general region of each State from which the strains of

known American origin were secured.

In the case of domestic varieties, every effort was made to secure

seed that had been grown in the region of origin for a period of years

and whose ancestry could as a consequence be followed to some extent.

In most instances the American strains used are directly traceable to

the identical field which produced them, and soil samples have been

secured for examination and comparison with the soils into which

they were transplanted. In the present bulletin only those varieties

grown in comparison with clover No. 16, the promising Russian

variety, will be discussed. All of the seed used in the work was
secured by the Office of Seed and Plant Introduction and Distribu-

tion, the foreign seed through Dr. E. A. Bessey and that of home-
grown varieties through the writer.

a The term ''variety" is not used in its strict botanical significance, but is employed

to designate seed from more or less widely separated som'ces.
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18 A NEW TYPE OF KED CLOVER.

The following table shows the region of origin of each strain grown

in the different localities :

"

Table I.

—

Source of dover seed used in experiments and the localities in which it vms tested.

Source of seed.

Where tested.

1. Commercial seed (Western Bulked) + +
2. Western Ohio + +
3. Northern Indiana 4- +
4. Southern Indiana 4- +
5. Illinois + 4-

6. Missouri + +
7. Iowa + +
8. Commercial seed (not inoculated) + +
9. Commercial seed (inoculated) 4- +

10. Michigan + 4-

11. Nebraska + 4-

12. Eastern Ohio + +
13. Kentucky + +
14. Tennessee + 4-

15. Kief, Russia + 4-

16. Orel, Russia + 4-

17. MogilelT, Russia + +
18. Courland, Russia + 4-

19. Wisconsin v "•" •"

20. Oregon 4- +
21. Pennsylvania + —
22. New York ' - +

+
4-

+
4-

4-

4-

+
4-

4-

4-

+
4-

+
+
4-

4-

+
4-

4-

+
+

+
+
+
+
+

+
+
+
+
+
-f

+
4-

+
+
+
-i-

+



SOIL AND CLIMATE OF OREL. 19

and all the American strains, but earlier than Xo. 16, to which later

experiments may show it to be superior under certain climatic and

soil conditions.

Of the other three Russian varieties, Nos. 17 and 18 were secured

from the following sources: No. 17 (S. P. I. No. 10533) was grown by

M. Legsdin, near Shlobin (52° 50' N., 30° E.) in the valley of the Dnie-

per, in the southern part of the Mogileff government, and was pur-

chased from Mr. Ileinrich Goegginger, of Riga. No. 18 (S. P. I. No.

10534) was obtained through Fr. Lassman, of Riga, and was pro-

duced near Neuhof (24° 35' E., 56° 53' N.), in the Baltic Province of

Courland, on the estate of M. Sellin.

SOURCE FROM WHICH RUSSIAN SEED NO. 16 WAS OBTAINED.

The seed of the promising hairless clover No. 16 (S. P. I. No. 10532),

to which it is desired to call special attention, was obtained by Dr.

E. A. Bessey through H. Goegginger, of Riga, and was produced on

the estate of a German grower near Yeletz, in the eastern part of the

Orel government. The grower made a practice of saving his own
seed, and hence this strain had been grown on the same estate for a

number of years.

According to Mr. Goegginger, the government of Orel furnishes the

best red clover seed obtainable in Russia. Its chief crops are winter

ry-e and oats, and it is in rotation with these that the clover is grown.

A small quantity of winter wheat is also grown.

THE SOIL AND CLIMATE OF OREL.

Yeletz is situated about longitude 38° E. and latitude 52° N., and

lies well within the famous '^ Black Earth" or Tchernozom region of

Russia. This region, comprising about 250,000,000 acres of the

most fertile soil in the world, resembles strikingly in many features

of both soil and climate our ow^n Great Plains region. According to

Sibirtzew " the Tchernozom extends from the Austrian and Rou-
manian frontier in a general east by northeast direction, forming a

great band, varying in width from 250 to 650 miles, across the whole

empire. The climate of this wonderfully fertile area is typically

continental. The average mean annual rainfall of this region varies

ordinarily between 16 and 22 inches and the temperature ranges from
30° F. or more below to more than 100° F. above zero.

According to Murchison, Verneuil, and Ke^^serling,^ the black soil

of the eastern part of the Orel government is especially rich in marl

and limestone. In the light of our knowledge on the general bene-

ficial effects of liming, it appears altogether probable that this factor

a Etude des Sols de la Russie. Compte Rendu Congres G^ologique International, St.

Petersburg, 1899, pp. 73-125.

b The Geology of Russia in Europe and the Ural Mountains, London, 1846, Vol. II, pi. 6.
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20 A NEW TYPE OF RED CLOVER.

may contribute to a considerable extent to the success of clover

growing in this area.

Orel occupies an elevated position in comparison with the govern-

ments which border it on the south; on this account its climate

resembles more strikingly that of the states that bound it on the north.

Its relatively high altitude, exposing it completel}^ to the winds, is the

cause of tbe more or less sudden changes in temperature to which this

area is subject. These changes are induced by the warm winds wliich

come from the south, southeast, and east, and by the cold winds from

the north, northwest, and west. The mean annual temperature at

Orel, the nearest point to Yeletz for which complete meteorological

observations could be found, is 40.9° F. The seasonal means are as

follows: Spring, 38.48° F.; summer, 66.11° F; autumn, 43.08° F.;

winter, 15.08° F. The absolute maximum temperature thus far

observed is 97.5° F., while the absolute minimum is —29.2° F. An
average for a period of years shows 107 clear days, 127 with rain or

snow, and 131 variable. The normal annual precipitation is 20.2

inches. The rivers of the Orel government are covered with ice on

an average for 119 days during the year—from the first part of

December until early in April. The climate will thus be seen to be a

relatively temperate, continental one, resembling that of central

Russia in general, but having somewhat more variable atmospheric

conditions which often prove unfavorable to agriculture. Devastating

storms are not infrequent in summer, while snowfalls accompanied or

followed by high winds are common in winter.

From this brief characterization of the climatic conditions of the

region from which Russian seed No. 16 was obtained, its likeness to

that of our own northwestern prairie country can be easily seen, and

added reasons for the promise of this strain of red clover in the North-

west are readily discernible. A beneficial change of seed has been

accomplished between two regions having typically similar climatic

conditions and soils that are singularly alike both in mechanical

structure and chemical composition. The presence in l)oth of a

relatively large quantity of lime in a perfectly combined state is per-

ha])s one of the most important similarities between these two widely

se])arated soil areas.

The following table summarizes the more salient climatic features

of Orel and the regions of America where clover No. 16 has already

been grown and where, on tlic ])asis of the showing made in the grow-

ing season of 1905, the best results may be expected from its future

cultivation:

95



PURITY AND GERMINATION OF SEED USED. 21

Table li.

—

Temperature and rainfall of Orel, Russia, and certain localities in America.
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Table III.

—

Purity and germination of red clover seed distributed in the spring of 190^.

No. Source of seed.

Commercial seed (Western Bulked)
Western Ohio
Northern Indiana
Southern Indiana
Illinois

Missouri
Iowa
Commercial seed (not inoculated)
Commercial seed (inoculated)
Michigan
Nebraska
Eastern Ohio
Kentucky
Tennessee
Kief, Russia
Orel. Russia
Mogileff . Russia
Courland, Russia
Wisconsin
Oregon
Pennsylvania
New York

•

Purity. «\-^°-

Per cent.

99.58
98.42
97.7
98
99
96.8
98.4
99.28
99.28
99.58
96.66
99.56
99.48
97.98
98.4
95.5
98. 34
97.62
98.6
99.68
97.58
92.54

Per cent.

94.25
75.62
88.2
94
92.87
88.27
82.75
95.2.5

95.1
94.62
85.37
99.12
73.87
92.5
86.75
87.87
91
58.2
84.7
91.51
91

92.57

DETAILED DESCRIPTION OF EXPERIMENTS.

As previously stated, all of the seed used in these experiments was

produced in the crop year 1903 and all of the experimental areas

under discussion were sown in the spring of 1904. The observations

made in each State will be discussed separately.

THE EXPERIMENT IN NEBRASKA.

LOCATION.

The work in Nebraska was carried on in cooperation with Mr. John

P. Young, on his farm near Oakland, Burt County. This place is

situated at about latitude 41° 50' N. and longitude 96° 26' W., in

the Elkhorn Valley, near the present western limit of successful clo-

ver culture.

SOIL.

With the exception of a streak of limited extent, where the sub-

soil crops out, the soil of the clover field is a silted sandy loam of

dark gray color and of such structure tliat with insufficient moisture

it becomes aggregated into a hard, almost impenetrable mass. After

rains it becomes very plastic and tenacious, very much resembling

clay in this respect. On account of this character a large part of

the soil of the Klkhorn Vall(\v has become known under the name
''clayland. '" This soil is further distinguished by a comparatively

large percentage of well-distrii)uted calcareous matter. This is a

factor of great importance to successful clover culture, and no doubt

lielps to account for some of the heav^y yields obtamed in this soil.
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THE EXPERIMENT IN NEBRASKA. 23

DRAINAGE.

On account of a moderate slope in two directions the drainage of

the experimental plats is excellent, none of them being so situated

as to be in danger of suffering injury on account of standing water.

The field contains 21 acres and was divided into as many equal parts,

one being devoted to each of the regional varieties under test. In

1902 the field bore a crop of oats and in 1903 of corn.

PREPARATION OF LAND AND SEEDING.

In preparing the seed bed for the clover, the land was double disked

with a pulverizing machine and well leveled with a common harrow.

Oats were used as a nurse crop, one half of all plats being sown to

the Early Champion variety, the other half to the Kherson oats, a

variety of Russian origin that has proved exceedingly valuable in

Nebraska. The oat crop was harvested just after the middle of July,

the Kherson variety yielding 35 and the Early Champion 25 bushels

to the acre.

The clover was sown at the same time as the oats. Seeding began

on April 15, but on account of unavoidable delays due to inclement

weather was not completed until April 21. • The seed was sown at

the rate of 10 pounds to the acre, and by April 25 seedling plants

had appeared on all the plats. After July 23, when the removal of

the oat crop was completed, the clover had the whole use of the

land. By the time for the cutting of the oats the clover had made
a sufficient growth to be slightly clipped by the harvesting machine.

Except for a light pasture with calves in November no further treat-

ment was given the crop during the growing season of 1904

GENERAL WEATHER CONDITIONS DURING 1904.

The general condition of the w^eather throughout the season was
favorable to securing a good ^^ catch" of clover. There was plenty

of rainfall during the season as a whole and no extended or injuri-

ous periods of drought occurred, although during September the dry-

ness was sufficient to cause the soil to become very hard, as is char-

acteristic of it when even moderately dry conditions prevail long

enough.

COMPARISON OF STRAINS OF CLOVER ON ENTERING THE WINTER OF 1904.

According to notes taken by Mr. Young about the middle of Novem-
ber, 1904, there was a great degree of diversity in the general thrifti-

ness of the various strains of clover when they entered the winter.

In view of the data secured in 1905 the fact that the Iowa plat rep-

resented the normal or mean condition of all plats, the Nebraska
strain standing next below it, is significant. In the data for the crop

year 1905, given in Table VI, it will be noted that Nebraska seed
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24 A NEW TYPE OF RED CLOVER.

gave the lowest yield and Iowa seed next to the lowest. Taking

Iowa as representing the average condition, the departure of each of

the strains from the average is shown by the following table

:

Table TV.—Comparison of stand obtained frora seed from various localities on plats at

Oakland, Nehr., autumn of 190J^.

Above normal.
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on June 20; that of the latter, June 21. Unlike the Baltir- strain,

the Orel clover was the latest of all in coming into bloom, as well as

the latest in coming to proper maturity for harvesting. It was har-

vested on July 11. It will be seen from this that a period of exactly

three weeks elapsed between the date of cutting of the earliest and

the latest strains. This fact is ol direct importance under some con-

ditions, as will be pointed out later.

WEATHER DURING GROWING SEASON OF 1905.

The weather during those months of the growing season preceding

the cutting of the hay crop was in all respects favorable. The growth

of the clover began in March, which month had a mean temperature

of 44.8° F., more than 8.4 degrees below the normal. The mean
temperature for April was 48.4° F., which is 3.2 degrees below the

normal for that month. The precipitation aggregated more than 5

inches, 2 inches above normal. The temperature for May, 58.9° F.,

was 2.4 degrees cooler than the established normal for that month,

while the precipitation, 4.76 inches, was practically normal. The

June temperature of 70° F. was very near the normal, but the rain-

fall for that month, 2.75 inches, was more than 3 inches less than

normal. None of the plats seemed to have suffered any injury de-

spite the seeming dryness of the month. In July again the tempera-

ture was normal, while the rainfall was about 2 inches below normal.

EARLINESS OF VARIETIES AND ORDER IN WHICH THEY MATURED.

On account of their reaching maturity at practically the same

time, the strains were harvested in the following groups. The varie-

ties in each group are arranged as nearly as possible in the order of

their earliness. The groups themselves are given in the same order,

the earliest being first

:

Group I.—Courland, Russia; Nebraska; Pennsylvania.

Group II.—Missouri; Iowa; Kentucky; Wisconsin.

Group III.—Eastern Ohio; Oregon.

Group IV.—Tennessee; Kief, Russia.

Group V.—Illinois; northern Indiana; Michigan; southern In-

diana; northwestern Ohio.

Group VI.—The commercial samples, Nos. 1, 8, and 9; Mogi-

leff, Russia; Orel, Russia.

Despite the fact that the earliest and latest maturing kinds are of

Russian origin, it will be noted that the American strains present

almost as great diversity in this regard. However, leaving out of

consideration the commercial samples whose region of origin is un-

known, the latest of the American strains of known origin is that

from northern Ohio, which was grown west of Toledo near the north-

ern boundary of the State. This strain came into bloom only nine
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days later than the earhest of the American kinds,that from Nebraska.

It will be seen from this that the range of maturing time of the Amer-
ican strains that are traceable to their region of origin as compared

with the Russian varieties is very short indeed.

The table given below shows the date of full bloom of the ear-

liest and latest American and Russian varieties:

Table V.

—

hate offvll bloom of earliest and latest American and Russian strains of clover.

Earliest Russian.
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The first crop only was harvested for hay, the second })eing left

to go to seed. The seed production of the various strains will be

made the subject of further study.

The product of the plats sown with Western Bulked, Illinois, Iowa,

Michigan, Nebraska, and Oregon seed was slightly reduced by a streak

of subsoil which cropped out in these plats and on which the stand

was not so perfect as on the other parts of the field. The resulting

difference would amount to but a small percentage and would not

modify materially the results as tabulated.

The Missouri plat was slightly injured in the spring by the work
of ground moles, but seemed to have fully recovered from the injury

before the cutting of the hay crop.

The only plat upon which any dodder appeared was that sown
with the seed from Tennessee. It was promptly subdued and prac-

tically no harm resulted from it.

Although it would be unsafe to generalize from the results of one

year's observation, it is interesting to note the fact that the seed

produced in Nebraska and Iowa gave the lowest yields. This may
be partially explained by the inferiority of the stand caused by the

clay streak referred to above. However, it appears to the writer

that this explanation is inadequate in view of the fact that the com-

mercial samples which were grown on adjoining plats show no cor-

responding reductions in yield. As noted above, the Michigan,

Illinois, and Oregon plats were crossed by the same streak of clayey

subsoil.
YIELD OF THE OREL CLOVER COMPARED WITH OTHER STRAINS.

The total yield of all plats was 108,220 pounds, or about 54.1 tons.

The highest yield w^as that of the hairless Orel clover, 7,100 pounds

per acre; the lowest was from the Nebraska seed, 3,590 pounds, while

the average for all plats was 5,153 pounds. It is interesting to note

that three of the four Russian strains yielded considerably above the

average for all plats.

The Orel clover No. 16 yielded 3,510 pounds of hay to the acre

more than the Nebraska clover, giving a product almost double

that of the latter. It produced more than 1,000 pounds more than

its nearest competitor, one of the commercial samples, and almost

a ton above the average for all plats.

THE EXPERIMENT IN SOUTH DAKOTA.

LOCATION.

The work for South Dakota is being carried on in cooperation with

Flam Brothers on their farm near Bigstone, Grant County. Bigstone,

which is situated 54° 10' north latitude, 96° 26' west longitude, is
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in the northwestern part of the State. This station represents fairly

well the conditions typical of eastern South Dakota and western

Minnesota.

As in the case of Nebraska, the experimental plats were each an

acre in extent, and the series of 22 varieties used was identical with

the one grown in Nebraska, except that seed from New York was
added.

SOIL AND DRAINAGE.

The field is a piece of bottom land bordering on a small creek.

The soil, which is derived from the washing down of the surrounding

prairie upland, is a black, sandy loam. The sand varies from me-
dium to line. The soil is productive, yielding excellent crops of wheat,

oats, barley, corn, and millet. It is quite rich in calcareous matter.

No definite rotation of crops including a legume has been practiced,

and this is the first time the land has ever borne a crop of clover.

On account of the excellent natural drainage due to the permea-

bility of the soil and the elevation above the level of the creek it

has not been necessary to resort to artificial drainage on tlie tract.

PREPARATION OF LAND, SEEDING, AND SUBSEQUENT TREATMENT.

No chemical fertilizers have ever been used on the field. In the

spring of 1903 the tract was given a heavy dressing of barn^'ard

manure, which was thoroughly worked in by the preparation given

the land and by the cultivating of a corn crop planted that year.

In the preceding year, 1902, the tract had grown barley and millet.

In preparation for the clover and the accompan^^ing nurse crop

of barley the land was deeply plowed in the fall of 1903, and in the

spring of 1904 was harrowed until the seed bed was in suitable condi-

tion. The seeding of the barley, which was drilled in, took place

during the last days of April. It was harvested in July, the field

yielding an average of 50 bushels machine measure to the acre.

The clover was sown broadcast on May 5, and then lightly harrowed

in. Before the tenth of the month, the first sprouts had appeared on

each of the 22 plats.

After the removal of the nurse crop, no subsequent treatment was
given the field during the growing season of 1904. Despite the fact

that an unusual growth was made by the clover before wintering

in, it was neither clipj)ed nor pastured, on account of the uncer-

tainty as to the effect this would have on the plats coming through

the winter. The growth left on the Held formed an excellent binder

for holding the snow. This gave the ])lants a good protection from

the cold during the winter, which in this latitude is very rigorous.

Observations made in Octo})er, about the time of the frost which

terminated growth for the season, showed, as in the case of Nebraska,
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considerable variation in the habit and development of the various

plats, but on none of the plats was there any evidence of any failure

to secure an excellent stand,

WEATHER CONDITIONS DURING 1904 AND 1905.

The state of the weather throughout the season was exceedingly

favorable, there being plenty of moisture at all times. This is

a factor of no small importance, especially at the critical period

following the removal of the nurse crop. The loss sustained by the

various strains on account of winterkilling during the winter of

1904-5 was comparatively small and probably did not reach more
than 5 per cent in any case. The Missouri and Tennessee clovers

were the worst sufferers in this respect among the American forms.

The loss by winterkilling had no perceptible effect on the yield so

far as could be observed ; at least, the heaviest losers on this account

w^ere by no means those giving the lightest yields.

The weather for the months of April, May, June, and July, during

which the growth of the hay crop took place, was decidedly abnormal

for this section. The mean temperature for each of these months
was below normal from 2.5 to 4.6 degrees. The precipitation, as is

generally the case in comparatively cool seasons, was far above

normal for each of these months, except April, when it fell below

normal.

The weather records at Milbank, 1 1 miles distant, give the following

data for these months in 1905:

Table VII.—Temperature and rainfall at Milbank, S. Dak., during the growing season of1905.

Month.

April
May.
June.
July.

Temperature.

Mean tor
month.

F.
42.2
52.4
03 1

67.4

Departure
from nor-

mal.

F.
-2.7
-4.6
-2.5
-3.1

Precipitation.

Total for
month.

Inches.
1.25
7.35
8.60
5.27

Departure
from nor-

mal.

Inches.
-0.96
+ 4.50
+ 4.82
+2.65

As in the case of Nebraska, there was great variation in the dates

of first and full bloom; but inasmuch as careful notes of the actual

dates were not kept, through inadvertence, it is impossible to report

in detail on these points.

The first sample to come to the proper maturity for harvesting

was that from Oregon, followed soon by the New York and Pennsyl-

vania plats. A period of very rainy weather which followed the

cutting and curing of these plats made it impossible for a time to

proceed with the harvest, and on the night of July 3 came a veritable

95



30 A NEW TYPE OF RED CLOVER.

cloudburst, more than 5 inches of rain faUing. The neighboring

creek overflowed its banks, inundating the whole bottom and sub-

merging the ;lover plats with from 6 inches to several feet of water.

This misfortune threatened to make impossible the securing of

further data concerning the varieties. However, the excellent drain-

age of the field saved it from serious injury, and at the end of a week

it was possible to proceed with the harvest.

The following table shows the yield of cured hay produced by

each of the strains used in the experiment at this place:

Table VIII.

—

Comparative yield of hay of various strains of clover at Bigstone, S. Dak., in

1906.

No.

2
3
4
5
6
7

8
9
10
11

Source of seed.

Commercial s c ed (W e s t e r n
Bulked)

Western Ohio
Northern Indiana
Southern Indiana
Illinois

Missouri
Iowa
Commercial seed (not inoculated)

.

Commercial seed (inoculated) . . .

.

Michigan
Nebraska

Yield
of hay.

Pounds.

4,400
3,500
2,510
2,710
3,990
4,450
4,130
3,998
4,312
4,400
4,500

No.

12
13
14

15
16
17
18

19

20
21

22

Source of seed.

Eastern Ohio
Kentucky
Tennessee
Kief, Russia
Orel, Russia
Mogileff, Russia.

.

Couriand, Russia.
Wisconsin
Oregon
Pennsylvania
New York

Yield
of hay.

Pounds.
4.t^o
3,420
3.970
4.080
5. 610
4.030
3,280
2.970
4.560
1.800
2.400

COMPARISON OF YIELDS.

The low ^nelds of the samples of clover from western Ohio and

northern Indiana are due to the injury they received from the

flooding previously mentioned. A ''run," or former creek bed,

which extended diagonally across these two plats was transformed

into a torrent and did considerable damage to both of them. With
these exceptions the injury by water was equal on all plats. The

comparatively low yield of the New York and Pennsylvania strains

may be explained, in part at least, by the fact that the west side

of the field, along which these w^ere sown, had not been under culti-

vation as long as the remainder of the field and hence was not so

well su])dued.

The total yield of cured hay from the 22 acre plats w^as 87,982

pounds, an average of 3,99<S pounds, or nearly 2 tons, to the acre.

Leaving out of consideration tlie ])lats that suffered from aj^parent

external injuries, the plat sown with Wisconsin seed gave the lowest

yield of the domestic varieties, while that sown with seed from

eastern Ohio gave the highest yield. The yield of the former was

2,970 ])()unds, something more (lian 1,()()0 pounds below the average

for all plats, while that of the hitter, 4,640 pounds, was about 650

pounds greater than (lie average.

As was the case in the experiments at Oakland. Nebr., the hairless

Orel clover No. 16 gave not only the heaviest yield among the

95



THE EXPERIMENT IN MINNESOTA. 31

Russian strains, but it outyielded every other variety used in the

experiment. It produced 5,G10 pounds of cured hay to tlie acre,

which is more than three-fourths of a ton (1,612 pounds; better

than the average for all plats, almost 1,000 pounds more than the

best American strain (that from eastern Ohio), and more than a

ton and a quarter (2,640 pounds) more than the lowest yield of the

domestic strains growing under like conditions (that from Wisconsin).

In addition to its great yielding power, the other excellent qualities

of this strain as observed in Nebraska were reproduced in South

Dakota. The marked absence of hairiness on both stems and leaves,

the erectness of habit, the profuseness of leafage, the comparative

lack of waste on account of hard, woody stems, and a number of

other desirable qualities were all strikingly apparent.

THE EXPERIMENT IN MINNESOTA.

LOCATION, SOIL, AND DRAINAGE.

The experiments in Minnesota were carried on on the University

farm at St. Anthony Park, with the cooperation of the division of

agriculture of the Experiment Station and School of Agriculture.

The work here was instituted under the direction of Prof. W. M. Hays,

and is now being carried forward w4th the assistance of Mr. A. D.

Wilson, of the station staff. St. Anthony Park is located midway
between Minneapolis and St. Paul at about latitude 44° 58' N. and
longitude 93° 90' W. f

In this experiment two series of plats were used on rather widely

separated fields. The plats of one series were one-twentieth of an

acre in extent, and the product of these w^as used in determining by
weight the amount of green matter produced by each strain. The
plats of the other series had an area of one-fourth of an acre each,

and were devoted to securing data as to the production of cured hay.

According to Hays and Boss'' both the soil and immediate subsoil

of the University farm are of medium texture, containing clay and
sand mixed in such proportions as to facilitate a rather free absorp-

tion of the rainfall which penetrates to a considerable depth and is

well conserved in seasons of moderate drought. At a depth of 5

or 6 feet, however, the mixture of clay and sand gives way to gravel

and sand. This furnishes excellent underdrainage in years of

abundant or superabundant rainfall, but is a serious draw^back in

years of drought, as it tends tow^ard the dissipation of a part of the

water supply of the crops through this deeper porous subsoil. The
surface drainage, as well as the underdrainage, of both areas used in

this experiment was excellent.

a Bulletin No. 62, Agricultural Experiment Station, University of Minnesota, March, 1899.
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PREPARATION OF LAND, SEEDING, AND SUBSEQUENT TREATMENT.

Field F, which was used in making the green-matter determina-

tions, was sown to Canada field peas in 1902, and in 1903 was used

in the variety testing of cereals. The field was fall-plowed in 1903

and in the spring was disked and harrowed preparatory to seeding

with clover. Spelt was used as a nurse crop. The clover seed and

the spelt were mixed and sown with a drill.

Field W, from which the data as to field-cured ha}^ was secured,

bore a crop of fodder corn in 1902, and was manured and again sown

to fodder corn in 1903. In preparation for the clover it was thor-

oughly disked and harrowed. The clover seed was drilled in to a

depth of from 1^1 to 2 inches, having been first mixed with the Min-

nesota No. 169 wheat, which was used as a nurse crop.

No treatment such as pasturing or clipping was given the field

after the removal of the spelt and wheat.

WEATHER CONDITIONS DURING 1904 AND 1905.

The weather throughout the season of 1904, despite the fact that

the temperature in most months was a little below normal, was

quite favorable to securing a good ''catch" of clover. The last

killing frost in spring occurred on May 15, and the first in autumn
on October 6. There was a plentiful supply of moisture at all times,

the precipitation of every month during the growing season exceed-

ing the normal.

According to notes taken shortly before the first killing frost of

autumn, there was a fair stand on all plats at that time. The weakest

strains were those from Tennessee, Orel, and Kief, while among the

most vigorous were those from Ohio, Indiana, Wisconsin, and Iowa.

The winter of 1904-5 was rather severe on the whole, the means
for both January and February being several degrees below normal.

The minimum temperature recorded was 26° F. below zero.

No marked loss due to winterkilling was noted on any of the

varieties under experiment, but on account of the coolness of April

practically no growth was made until tlie last week of the month.

COMPARATIVE CONDITION OF DIFFERENT STRAINS OF CLOVER IN THE SPRING OF 1905.

On May 13 observations were made on tiie comparative condition

of the stand on all the plats. According to these, of the seeds from

domestic sources the strains from eastern Ohio, northern Indiana,

and the commercial sanii)l(\s made the best showing at this time.

The poorest of the domestic strains at this time were those from

Tennessee, Missouri, Nebraska, Michigan, and Illinois. The best

of the Russian strains were Nos. 15 and 17, from the Kief and Mogileff

governments, respectively, while the poorest were Nos. 16 and 18,

from Orel and Courland.
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The best strain of known origin according to the observations of

May 13 was that from eastern Ohio, while the poorest was that

from Courland.
YIELDS OF (iREEN MATTER.

The following table shows the yield and other data with refer-

ence to the series of plats used in determining the amount of green

matter produced to the acre

:

Table IX.

—

Yields of clover on Field F used in making green-matter determinations,

St. Anthony Park, Minn., 1905.

No.

1

2
3

4

5
6
7

8
9
10
11

12
13

14

15

16

17

18
19

20
21

Source.

Commercial seed (Western Bulked)
Western Ohio
Northern Indiana
Southern Indiana
Illinois

Missouri
Iowa
Commercial seed (not inoculated) .

.

Commercial seed (inoculated)
Michigan
Nebraska
Eastern Ohio
Kentucky
Tennessee
Kief, Russia
Orel, Russia

Mogilefif, Russia..
Courland, Russia.
Wisconsin
Oregon
Pennsylvania

Date of
first

bloom.

June 12
June 13
June 11

June 9 .

June 10

June 12

June 13
....do...
June 12
June 11

June 10
June 11

June 12
June 11

June 10
June 15

June
June 15
June 12

June 13

June 12

Date of full

bloom.

June 28
June 27
June 26

do
do....:
do
do

June 28
do

June 27
June 28
June 27
June 25
June 27
June 25
(Practically no
blossoms.)

June 30
June 27
June 28 ,

June 27
do

Date
cut.

June 28
....do..
....do..
....do..
....do..
....do..
....do..
....do..
....do..
....do..
....do..
....do..
....do..
....do..
....do..
....do..

.do.,
-do.,
.do.,
.do.,
.do..

Average
height
when
cut.

Green
matter
to acre.

Inches.
30
31

30
30
30
28
28
27
28
28
30
30
20
30
29
30

31

28
28
27
26

Pounds.
21,500
20.900
22,000
20,400
21,000
19,400
21,200
20,100
19,900
18,900
21,300
21,700
21,400
18, 000
21,000
24,100

24,400
20,000
21,900
20,000
20,600

COMPARISON OF CLOVER NO. 16 WITH OTHER STRAINS.

An inspection of Table IX shows that clovers Nos. 16 and 17,

from Orel and Mogileff, respectively, were the heaviest producers

of green matter, the yield of the latter being the greater. In this

connection it should be noted that No. 17 was harvested after coming
almost into full bloom, while No. 16, according to notes taken on
the date of cutting, had practically no blossoms. From this it seems
probable that the Orel clover was harvested fully two weeks before

it had reached the same state of maturity that had been attained

by the other strains. Despite this fact it was outranked in yield

only by the strain from Mogileff, which lacked but two days of being

in full bloom. There can be no doubt that the Orel strain would
have given a yield of several thousand pounds more to the acre

had it been allowed to reach the stage of maturity at which it is

customary to cut clover for hay.

The Orel clover exhibited the same fineness of texture, absence

of hairiness, erect habit of growth, succulence, etc., that were ob-

served on the plats in Nebraska and South Dakota. These qualities
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are not by any means common to all of the Russian strains with

which experiments have been made. Another strain not used in

the States under discussion, obtained from Ufa, in the cold, almost

snowless steppe region of eastern Russia, resembles No. 16 very

strikingly. Nos. 15 and 17 resemble the foregoing in some of their

qualities, but like No. 18, which in these respects is practically

identical with the American strains, they are readily distinguishable

in the field.

The lowest yield was given by the seed from Tennessee. The

strains that produced less than 20,000 pounds of green matter are

the Tennessee, Michigan, Missouri, and commercial sample No. 9.

The largest yield produced by seed from domestic sources was

22,000 pounds in the case of No. 3 from northern Indiana.

YIELDS OF FIELD-CURED HAY.

Table X shows the yield to the acre and other data regarding

Field W, which was devoted to determining the comparative pro-

duction of field-cured hay.

Table X.

—

Yields of clover on Field W, used in determining the production ofjield-cured

hay, St. Anthony Park, Minn., 1905.

No. Source.
Date of
first

bloom.

Cominprcial seed (Western Bulked) June 13 .

Western Ohio do...
Northern Indiana June 15 .

Southern Indiana June 14.

Illinois June 11 .

Missouri do. .

.

Iowa J une 13 .

('ommercial seed (not inoeuhited) June II

Comniereial seed (inoculated) June 12

Michigan June 10

Nebraska
i

June 15

Eastern Ohio June 12

Kentucky I
June 11

14 Tennessee ' do . .

.

15

IG

17
18
19

20
21

Kief, Russia.
Orel, Russia.

MogileflF, Russia .

.

Courland, Russia.
Wisconsin
Oregon
Pennsylvania

Total.

June 13

June 1()

.

June 15
June 13
June 12
June 13

June 10

Date of lull

bloom.

June 28.
June 27.
June 28.
J une 27

.

June 26.

Date
when cut.

June 30

.

J une 29

.

....do...

....do...
June 30.

June 25 do. .

.

June 20 1 June 29.
June 28 June 30.
June 29 1 do...

June4B.
....do...
....do...
....do...
....do...

June 27.
do..

June 2().

June 27.
June 25.

June 28 1 June 30.
(Few bios- do. .

.

sonis.)
June .30 '....do...
June 27 ! do. .

.

June 2(1 1 June 29.
do I June 30.
do June 29.

Average
height
when
cut.

Field-
cured
hay to
acre.

Inches.
30
31

30
30
30
28
28
27
28
28
30
30
30
30
29
30

31

28
28
27
2()

Pounds.
4.320
4.248
4,468
4,800
4.068
4,400

120
420
394
109
308
800
120

3. (i40

4.020
5.320

5.000
3.780
3. 7eiO

4,460
4,480

91,035

ORDEU IN WlIK II TIIK V.VUIOUS STRAINS MATURED.

A varia])ility similar in some respects to that observed in Nebraska

may hv nolc^l with reference to the lengtli of time required to mature

the dillerent strains. On the University farm they reached the
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proper stage for harvesting in the groups given below, those maturing

earliest being given first:

Group I.—Missouri; Tennessee.

Group II.—Illinois; Iowa; Wisconsin; Oregon; Pennsylvania;

eastern Ohio.

Group III.—Kentucky; western Ohio; southern Indiana;

Courland; Nebraska; Michigan.

Group IV.—Northern Indiana; commercial samples 1, 8, and

9; Kief.

Group v.—Mogileff. .

Group VI.—Orel.

COMPARISON OF YIELDS OF FIELD-CURED HAY.

The lowest yield of the domestic varieties was 3,640 pounds, pro-

duced by the Tennessee seed, while the highest was 4,800 pounds,

produced by the seed from eastern Ohio and southern Indiana. No.

18, from Courland, gave the lowest yield of the Russian sorts, 3,780

pounds, while No. 16, from Orel, gave the largest return of any variety

in the test, 5,320 pounds. No. 16 was harvested on June 30, when it

was still very immature, having but few blossoms. Inasmuch as

increase in substance is progressing most rapidly in the period lead-

ing up to and just preceding full maturity, it is very probable that

the Orel clover would have given a considerably higher yield had it

been allowed to mature properly. Judging from the performance of

this variety at other stations it should have been cut from ten to

twelve days later than was the case. This fact should be borne in

mind when noting that No. 16 yielded only 520 pounds more than its

nearest competitor, 1,176 pounds more than the average for all plats,

and 1,600 pounds more than the poorest strains.

THE EXPERIMENT IN NORTH DAKOTA.

LOCATION, SOIL, AND DRAINAGE.

The experiment in North Dakota was conducted on the Experiment
Station farm, near Fargo, in cooperation with Prof. J. H. Shepperd,
who has been assisted by Mr. 0.0. Churchill.

On account of the fact that a larger area w^as not available, the test

was made on half-acre plats. With one or two exceptions the same
series of varieties was used as in Nebraska, South Dakota, and Min-
nesota.

The field used has a wonderfully uniform soil, consisting of jet

black clay loam several feet in depth. It is rich in organic matter
and in lime, both in the form of carbonate and sulphate. The sub-

soil is a silty clay of grayish-brown color, which extends to a depth of
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about 6 feet. The surface soil seems to have a shght admixture of the

heavy, black, waxy, clay soil locally called ''gumbo." The general

soil of the field is quite typical of the best soil in the Red River Valley.

Continuous cropping with wheat has seriously depleted most of

the soils of this valley, and they no longer produce the abundant

yields that characterized them from ten to twenty years ago. No
systematic rotation of crops containing a legume is in general use,

and to this may justly be attributed the gradual running down of

yields of the cereals which have hitherto been cultivated almost exclu-

sively. The growing of clover is an undeveloped industry in North

Dakota. This is due in great part to the fact that wheat farming

has hitherto been so profitable, and to the further fact that until

recently a general impression has prevailed that clover growing could

not be carried on with success. The work of the State Experiment

Station during recent years has amply demonstrated that eastern

North Dakota, at least, may be considered as peculiarly adapted to

clover culture. The writer has never seen anywhere in the clover-

growing regions of the United States a finer field of clover than that

on which this experiment with regional varieties was conducted.

(PI. Ill, fig. 1.)

The drainage of the experimental tract is, in common with most of

the soils of the Red River Valley, rather poor. This applies to both

surface drainage and underdrainage, and is due to the practically

''dead level" of the country, which gives the rivers draining the area

a very slight fall, and also to the impermeability of the soil to water.

In this connection a fact of some interest and possible importance

was noted during the summer of 1905, when on account of the wetness

of the season it was impossible to harvest a large percentage of the

wheat crop of the valley. The clover field, on account of the mag-

nitude of the transpiration of this crop, repeatedly became dry

enough to cut after a few days of sunshine, while the neighboring

fields of ripened wheat never dried out sufficiently to permit of their

being harvested. In regions having heavy soils, where the most rigid

conservation of moisture is not necessary, this fact may furnish an

added reason for every farmer's sowing clover seed at the rate of from

three to six pounds per acre with all of his small grains.
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PREPARATION OF LAND, SEEDING, AND SUBSEQUENT TREATMENT.

In regard to the crops previously grown on the field, preparation

of the seed bed, nurse crop used, and notes concerning the growth of

the strains during the first year, the data below are given from Profes-

sor Shepperd's annual report for 1904."

The land used for this trial produced a crop of corn in 1902, barley in 1903, and clover

trial plats were seeded with wheat as a nurse crop in 1904. The field had been fall-plowed

in 1903. It was disked on May 10 and harrowed twice with a peg-toothed harrow on

May 11. The land was very wet in the spring and after the excess of water finally evap-

orated a period of very dry weather caused the soil to bake. The seed bed was far from

being in an ideal condition on May 12, the date upon which the wheat was seeded. The
wheat was sown at the rate of 5 pecks per acre with Fife seed. Four days later the clover

seed was sown by hand at a rate slightly less than 10 pounds per acre. The clover seed

was covered by harrowing with a peg-toothed harrow.

Notes recorded June 15 state that the wheat was showing a good stand and that the

clover plants had appeared above the surface. On the above date it was observed that the

clover was showing especially well upon the higher places in the almost level field.

On the dates July 25 and 26, the wheat, which was just forming kernels, was cut for

hay and removed from the field. The sickle bar was set as high as the machine would allow

and left the stubble about 5 inches high. The best of the clover was so high upon that date

that it was clipped off by the sickle.

On August 2 Missouri (No. 6), Eastern Ohio (No. 12), Russian (No. 15), and Wisconsin

(No. 19) made a much better showing than the plats from other sources of seed. Obser-

vations recorded on September 10 show especially favorable to Missouri (No. 6) and Wis-

consin (No. 19), while Illinois (No. 5) and Russian (No. 15) were also reported as showing

well.

WEATHER CONDITIONS DURING 1904 AND 1905.

On September 10, 1904, immediately after which date a killing

frost occurred, there seemed to be a sufficient growth of clover and
of wheat stubble to form a moderate winter protection for the clover

plats.

With the exception of August, which had a total precipitation of

only 0.69 inch, there was an abundance of moisture throughout the

growing season. The mean temperature during June, July, and
August was from 2 to 5 degrees below normal.

The winter of 1904-5 was quite severe, but in spite of the long-

continued cold and low temperatures no loss due to winterkilling was
observed on any of the plats.

According to notes taken on May 1 the strains from Mogileft",

Courland, Michigan, Kentucky, and Tennessee, in the order given,

showed the poorest stands. The best stand of all was on the Illinois

plat, which was closely seconded by those sown to seed from eastern

Ohio and Nebraska.

a Fifteenth Annual Report, North Dakota Agricultural Experiment Station, pp. 96-97.
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The following table shows the comparative A^eld of each variety

under experiment, also date of first bloom, full bloom, and cutting,

and average height of plants when cut

:

Table XI.

—

Yield, time offirst and full bloom, height, and date of cutting of clover at Fargo,

N. Dak., 1905.

No.

1

2
3
4
5
6
7

8
9
10

11

12

13
14
15
16
17

18
19
20

Source.
Date of first

bloom.

Commercial seed (Western Bulked) . June 20.

Western Ohio do.

.

Northern Indiana do.

.

Southern Indiana do .

.

Illinois do.

.

Missouri do .

.

Iowa
I

do .

.

Commercial seed (not inoculated) . .| do.

.

Commercial seed (inoculated) ' do.

.

Michigan • do .

.

Nebraska
J

do .

.

Eastern Ohio ' do
Kentucky
Tennessee
Kief, Russia
Orel, Russia
MogilefT, Russia.

.

Courland, Russia.
Wisconsin
Oregon

.do.

.do.

.do.

Date of full

bloom.

Julys Julys.
July 7 ..do..

Date when
cut.

.do.

.do.

.do.

.do.

.do.

.do.

.do.

.do.

.do.
-do.
.do.
.do.
.do.

do..
do..
do..
do..
do-.
do..
do..
do..
do..
do..

July 10.

.....do..
do.

(No blossoms when cut.) do.
(Few blossoms when cut.)

|

do.
June 20

;

July 7 do.
do ! do do.
do I do do.

Average
height

when cut.

Inches.
30
27
29
29
28
29
29
30
30
32

28
32
27
30
28
34
28
30
28
28

Yield.

Pounds.
5.220
4.

4.

4.

4.

5.

3.

4.

4.

3.

.950
484
,860
,830
510
.960
680
140
rso

5.080
5.370
4,610
5.090

200
062
350
470
380

4,300

COMPARISON OF YIELDS.

The heaviest yields of American strains of clover of known origin

were secured from the Missouri and eastern Ohio samples, followed

rather closely by those from Tennessee and Nebraska. The lightest

yields of the American strains were obtained from seed from Michigan,

Wisconsin, and Oregon.

The Russian strains were among those giving the lowest yields,

the Orel clover yielding next to Michigan seed, the lightest crop.

Clover No. 18, the earliest in maturing, produced the largest crop

of the Russian sorts.

The low yield of clover No. 16 is adequately accounted for by the

fact that in order to insure the securing of seed of this variety the

plat was cut two weeks before it had properly matured. Plate ITT,

figure 1 , shows the Orel clover, imnuiture and without blossoms, in the

forcirround, the more mature Russian form from Kief in the near

l)ackground, and the fully matured Tennessee plat in the farther

l)ackgr()und.

Mere, again, the hairless form exhibited all of the desirable forage

(|ualiti(\s noted at the other station.^, and but for being harvested

so exceedingly early would no doubt have shown the same yielding

((ualities as elsewhere.
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The following table summarizes the yields of each of the varieties

grown in the experiments described above:

Table XII.

—

Comparison of yields offield-cured clover hay at all northwestern stations, 1905.

No,

1

2
3

4

5
G
7
8
9

10
11

12
13
14
15
16
17

18

19

20
21

22

Source.

Commercial seed (Western Bulked)
Western Ohio
Northern Indiana
Southern Indiana
Illinois

Missouri
Iowa
Commercial seed (not inoculated) .

.

Commercial seed (inoculated)
Michigan
Nebraska
Eastern Ohio ,

Kentucky
Tennessee
Kief, Russia
Orel, Russia
Mogileflf, Russia
Courland, Russia
Wisconsin
Oregon
Pennsylvania.
New York

Nebraska.

Pounds.
5,700
4,980
4,780
5,020
4,990
5,010
3, 750
5,950
0,040
5,570
3,590
5,080
5,540
4,670
5,840
7,100
5,750
4,570
4,950
4,930
4,460

South
Dakota.

Pounds.
4,400
3,500
2,510
2,710
3,990
4,450
4,130
3,998
4,312
4.400
4,500
4,640
3,420
3,970
4,080
5, 610
4,030
3,280
2,970
4,560
1,800
2,400

Minnesota.

Pounds.
4,320
4,248
4,468
4,800
4,068
4,400
4,120
4,420
4,394
4,109
4,308
4,800
4,120
3,640
4,020
5,320
5,000
3,780
3,760
4,460
4,480

North
Dakota.

Pounds.
5,220
4,950
4,484
4,860
4,830
5,510
3,960
4,680
4,140
3,750
5,080
5,370
4,610
5,090
4,200
4, 062
4,350
4,470
4,380
4,300

OTHER EXPERIMENTS IN WHICH CLOVER NO. 16 WAS INCLUDED.

In addition to the Northwestern States already mentioned, to

whose conditions the hairless clover seems best adapted and where

its performance has been described in some detail, this form was also

grown in the following sections:

(1) In Ohio, in cooperation with the Agricultural Experiment
Station, on the farm of Mr. E. D. Mclntyre, near Wooster. The
work here was under the direction of Prof. C. E. Thorne, director of

the station.

(2) In Canada, on the farm of the Ontario Agricultural College

and Experiment Station. The work here was done under the imme-
diate direction of Prof. C. A. Zavitz, experimentalist.

or In Indiana, in cooperation with Mr. Theo. H. Reed, on the

farm of Mr. L. B. Harris, near Rushville, Rush County. This county
is in the heart of the heaviest clover-seed-producing section in the

United States and, according to the census of 1900, produced more
clover seed than any county in the country.

At Wooster the Orel clover gave one of the highest yields, while

at Rushville it produced one of the poorest crops of all the varieties

tested, which was probably due to the fact that it was harvested

before maturing. Although its forage qualities and botanical char-

acters were identical with those exhibited at other stations, this

variety does not seem to be particularly adapted to the conditions

existing in Ohio and Indiana.
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In Ontario, however, the Orel clover and a somewhat similar form

from Ufa gave the heaviest yields. The data for this station are so

complete that the}^ are given in full in the following table. A num-
ber of varieties were here included that were not used in experiments

in the States previously described. The- data for these are also

included. The experiment was made on small plats, from which the

acre yields have been computed. (See PL III, fig. 2.)

Table XIII.

—

Yield and other data for clover grown at GueLph, Ontario, in 1905.

No.

9
10
11

12

13
14
15
16
17
18
19
20
21

22
24
25
28
29

Source of seed.

Commercial seed (Western
Bulked).

Western Ohio
Northern Indiana
Southern Indiana
Illinois

Missouri
Iowa
Commercial seed (not inocu-

lated).
Commercial seed (inoculated)
Michigan
Nebraska
Eastern Ohio
Kentucky
Tennessee
Kief, Russia
Orel, Russia
Mogileff, Russia
Courland, Russia
Wisconsin
Oregon
Pennsylvania
New York
Vitebsk, Russia
Perm, Russia
Ufa, Russia
Kief, Russia

Date of Date of

first bloom, full bloom.

June 15, .

.

June 16.

June 15.

June 13.

do..
do..

June 15.

do..

July 2.

do..
June 13.

do..
do..

Juno 14.

do..
June 17.

June 18.

June 17.

June 14.

June 13.

do..
do..

June 16.

June 14.

June 16.

June 18.

June 16.

June 28..
June 27..

do...
do...
do...
do...

June 30..

^ I

height
^"^- when cut.

July 13....

July 3...

June 30.
June 29.
June 30.
July 3...

do..
July 7...

June 29 do..
June 26...! June 29.

June 27..-! June 30.

do do.

.

June 28... July 5...

June 29. do.

.

June 30...' July 11..

Julv 14.... July 16..

July 2 ' July 13..

June 29... July 5...

June 27... July 6...

June 28... do..
June 26... Julv 2...

June 29... July 7...

do ' July 6...

do July 12..

Julys
i

July 17..

July 2 1 July 11..

Yield
of green
matter
to acre.

Incites.

30

30
26
26
27
27
27
29^

28J
27^

27i
26
27^
29^

27i
2^
30 1

29 '

28i
29J
27i
29i
30A
31'

26

29i

Pounds.
18,040

18,120
19,080
18,400
18,240
16,280
16,880
18,080

18.360
18,200
18.920
17, \m
17,120
17,680
15,560
20.800
19, 320
23,280
17, 240
16.880
19,000
19.280
19.360
18.840
21,040
20.240

Yield of
cured hay
to acre.

Pounds.
3,633

2,760
2,960
2,440
2.720
2,640
2.320
3,520

3,520
2,240
2.720
2.320
2.840
2,800
2,800
4, .360

4.080
2,880
2.960
2,680
2,960
3.640
3.200
.3.(i80

4,520
3,440

Here, ajrain, as was the case in the Northwest, the hairless Orel

clover was the latest variety in maturing, and in yield it was surpassed

only by the strain from I^fa. The Michigan seed gave the lowest

yield of all, 2,240 pounds, while the New York seed gave the highest

of the American strains of known origin, 8,640 pounds.

Clover No. 16 yielded 2,120 pounds more than the poorest and 720

pounds more than the best domestic strain, and it produced 1,600

pounds more than the average of all plats.

The same characters and (pialities previously noted in this variet}'

were found constant in this exj^eriment.

The record of mean temperatures and precipitation at Guelph for

the months of the growing season of 1005 up to and including the

time of harvesting th(* liay crop, in comparison with the normals for

the same months at Orel, follows:
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Table XIV.

—

Temperature and rainfall for certain months during 1905 at Guelph, Ontario,
compared with the normals for the same months at Orel, Russia.
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texture, and glabrous throughout except at the apex, which is some-

times tipped with a few slender hairs. In the American form the

under side and margin of these bracts are covered with many fine

hairs.

The stipules also show some constant dissimilarities. On plants

of equal age the stipules of the American strains are larger, hairy on

the back, margins, and tip, and in the cured hay are harsh and woody;

in the Orel clover they are smaller, of finer texture, much less prom-

inently veined, and hairless except at the tip, where there is usually

a tuft of hairs. According to a comparison of a large number of

measurements of the stipules and petioles of the basal leaves of both

forms, although the stipules of No. 16 are shorter, the petioles are

longer. In the former the stipules constitute about 8 per cent of

the total length; in the latter, about 15 per cent. The average length

of the stipules in both No. 16 and the American forms was found to

be 22 mm. and 24 mm., respectively, and of the petioles 270 mm.
and 160 mm., respectively. The same proportion was not found to

hold true in regard to the leaves of flower-bearing stems. In these,

both the stipules and petioles, comparing similar parts of plants of

about equal development, are shorter in the hairless form. The

average lengths of stipules and petioles in the latter are 20 mm. and

104 mm., while in the domestic form they are 22 mm. and 114 mm.,

respectively. (See PI. II, fig. 1.)

The calyx of the smooth clover is sparingly covered with short,

appressed hairs, while in the hairy American form it is densely cov-

ered with more erect hairs, which are in general from H to 2^ times

longer. The calyx in both forms is five-toothed, one tooth being

considerably longer than the other four. In the American form the

long tooth appears to be always more than twice as long as the four

short ones, which are of about e(pial length, while in the variety

foliosum the long tooth seems never to be as much as twice as long

as the others.

The few hairs that occur on the Orel clover, no matter upon what
portion of the plant they are found, are comparatively very short

and always appressed to the part bearing them, while in the domestic

clover they are numerous, in young plants matted (see PI. II, fig. 2),

and extend at right angles from the organ on which they are borne.

LATER OBSERVATIONS.

Notes taken during May ami »hine of 1906 on th^ j)lats in Nebraska

and North Dakota, now in their third year, tend to confirm the obser-

vations recorded for all stations during the growing season of 1905.

In only one case was the seed ])roduction of clover No. 16 satisfactory

under the method of taking two full crops. This was in southern

Indiana, where its yield was fully up to the average for other varieties.
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At Carlton, Oreg., on Mr. F. J. Canlield's farm, another late Russian

strain, resembling No. 16 in many respects, gave a very satisfactory

yield of seed. In this case only one crop, the seed crop, wsit. har-

vested, the field having previously been pastured quite closely with

hogs and sheep until early summer. Although cut at the same time

as the earlier strains, the late Russian form indicated such promising

yielding qualities as to insure a large crop of seed with proper handling.

The need for having all strains ready to hull at the same time made
necessary the too early cutting of this strain, which w^as obtained from

Ufa and has been previously referred to in connection with the experi-

ment in Ontario.

From the observations made on the seed production of clover No.

16, it is evident that the chief obstacle to the successful introduction

of the new variety into commercial culture rests on the fact that seed

true to type will be difficult to secure, and when it has been secured it

will require some time before a sufficient quantity will have been

propagated to sow any considerable area. For this reason it is sug-

gested that growers securing seed of this variety from any source

whatever should devote the greater part of their field to seed produc-

tion. On account of its lateness it may not be possible, except in

southern parts of the clover region, where the seasons are long, to

secure both a hay and a seed crop in any one year. Therefore growers

in the North and Northwest are advised not to attempt to secure two
full crops, but rather to mow a light crop of hay late in May—say,

between May 20 and June 1—and then allow the field to go to seed. In

sections where the practice of pasturing is permissible it may prove

more profitable to pasture the fields until about May 25 instead of

taking off an early cutting. The date of this cutting or of the pastur-

ing will of course vary in different sections.

On account of the persistence of the leaves and the general charac-

ter of plant, the straw that remains after hulling clover No. 16 should

furnish considerably more feed than that of the hairy type of clover.

The fact that the seedlings of the new clover are almost absolutel}^

free from hairiness may prove a help in determining the genuineness

of any sample. Where seed is purchased long enough in advance of

seeding to make it possible, the germination test could be prolonged in

pots for thirty days with a view to examining the seedlings. By this

time the ordinary clovers are very hairy, while No. 16 remains almost

perfectly smooth.

The Department of Agriculture is making an effort to secure a new
importation from the same source as the original seed used in these

experiments. This seed when obtained will be planted for the most
part in large fields in order to secure a supply for use in distribution

and for experimental work.
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A very interesting fact in connection with the 3-year-old plats

of the Orel clover, indicating either unusual cold-resisting qualities or

a tendency to become perennial, was noted both at Fargo, N. Dak., and

at Oakland, Nebr. In both of these cases the new t^^pe has the best

stand remaining of all the 20 or 21 strains used in the experiment; in

fact, at Oakland. No. 16 is the only plat on the field that has a full

stand.

In a report dated June 25, 1906, just received from Mr. John P.

Young, he states that with the exception of Russian clover No. 16 all

of the plats have but a light sprinkling of plants from the old seed, and

he is of the opinion that the majority of these were produced from seed

matured in the autumn of the seeding year 1904. On a large portion

of the field not more than one or two plants appear on 10 square feet of

ground. Returning again to the Orel clover, Mr. Young refers to its

upright habit, abundant foliage, soft velvety texture, and the prefer-

ence that cattle show for it, and states that ''it is the only strain on

the whole field that has a full stand from the first seeding."

This tendency to become perennial, the absence of hairiness, and the

other desirable qualities mentioned b}^ Mr. Young continue to distin-

guish the new^ form from the ordinar}^ type of red clover now in use.

SUMMARY.

Red clover, on account of its great value as a forage plant and

because of its power of renewing and maintaining the fertility of the

soil, is one of the most important crop plants of modern agriculture.

In the course of an extensive experiment with seed from different

sources there appeared a variety, hitherto not used in the United

States, possessing certain advantageous qualities which make it desir-

able to introduce it into American farming.

The seed of this variety was secured from the " Black Earth" region

in the eastern part of the Orel government of Russia. The soil and

climate of this section resemble strikingly those of our own north-

western prairie country, particularly Nebraska, Minnesota, and the

Dakotas.

This variety is distinguished by the dustlessness of its hay, due to

almost complete absence of liairiness from all ])arts of the plant, by its

heavy yields for the first cro]), by its leafiness and the })ersi8tence of

the basal leaves, by the succulence of the stems, which improves

greatly the quality of the hay and reduces the waste due to wood}',

uneatable portions, by greater palatability than hay from domestic

seed, and by the fact that it comes to proper maturity for harvesting

from ten days to two weeks later than the ordinary American red

clover.
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Except in certain sections and for certain purposes this variety is

not recommended for supplanting domestic red clover, but rather for

supplementing the latter.

Although the hairless Orel clover can be readily distinguished from
the American form on the field, there is no apparent difference in the

seed. The Department of Agriculture has at the present tim_e no seed

for general distribution, the supply on hand being sufficient only for

purposes of experimental propagation.

Before purchasing seed from foreign sources, purporting to be of

this variety, farmers are urged to take special precautions against the

introduction of dangerous weed pests and to assure themselves as far

as possible as to the genuineness of the seed.
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DESCRIPTION OF PLATES.

Plate I. Frontispiece. Fig. 1.—Plant of hairless Orel clovtr, almost mature. Fig. 2.

—

Mature plant of American red clover.

A portion of the plant from which figure 1 was made has been deposited in the

United States National Herbarium (No. 409983) as a tjrpe specimen of Trifdium

pratense xa.T. foliosvm. Formalin material from the same plant is preseived in the

Laboratory of Plant Life History.

Plate H. Fig. 1.—Stems, stipules, and bases of petioles of American and of hairless Orel

clover (1^ times natural size). Fig. 2.—Young plants of hairless Orel clover and

American red clover, .showing smooth and hairy types (five-eighths natural size).

The photographs from which Plates I and II were made are of seventeen-months-

old plants of the .second crop, grown on the farm of the Minnesota Experiment

Station, at St. Anthony Park.

Plate III. Fig. L—Large plats used in clover experiments, North Dakota Agricultural

College, Agricultural College, N. Dak. (Negative by O. O. Churchill.) Fig. 2.—Small

plats used in experimental work, Ontario Agricultural College and Experiment Station,

Guelph, Ontario. (Photograph furnished by Prof. C. A. Zavitz.)
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LETTER OF TRANSMITTAL.

U. S. Department of Agriculture,

Bureau of Plant Industry,

Office of the Chief,

Washington, D. C, September 25, 1906.

Sir : I have the honor to transmit herewith a paper on " Tobacco

Breeding," by Messrs. A. D. Shamel and W. W. Cobey, of the Plant

Breeding Investigations of this Bureau, and would recommend
its publication as Bulletin No. 96 of the Bureau series.

The tobacco-breeding Avork of the Bureau of Plant Industry has

now been under w^ay for several years, and results have been obtained

which have attracted widespread attention and proved of very

great value to practical tobacco growlers. This bulletin is intended

to summarize the results secured up to date and to place the

knowledge obtained before growers in such a form that they will

be able to understand it and apply it in the practical work of im-

proving their crops. The experiments have shown that tobacco can

be improved in many important ways, and the methods by which

such improvements can be produced are here described in detail.

The illustrations form a very important part of the publication

and are necessary to enable the grower to understand clearly the

character and improvements discussed in the text of the bulletin.

Respectfull}^,

B. T. Galloway,

Chief of Bureau.

Hon. James Wilson,

Secretary of Agriculture,
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B. r. I.—234.

TOBACCO BREEDING.

INTRODUCTION.

The growing importance of the tobacco industry may be realized

from a brief summary of the estimates of the value of the crop in the

United States in the season of 1906. About 796,099 acres of tobacco

were grown, producing an average yield of 857.2 pounds to the acre,

or a total of 682,428,530 pounds. The average value of the crop was
10.0 cents a pound, or a total of about $68,232,647. While it is

almost impossible to comprehend the magnitude of the value of the

manufactured products of tobacco, a glance at the total figures may
convey some idea of the development of this great and distinctively

American industry. In 1900 the total value of the manufactured

products of tobacco was $283,076,546. These products may be divided

into three general classes, of which the values were as follows : Cigars

and cigarettes, $160,223,152; chewing, smoking, and snuff products

$103,754,362; stemmed and rehandled tobacco, $19,099,032. In the

manufacture of these products 142,277 people were emplo3^ed, who
earned a total wage of $49,852,484. In addition to the tobacco grown

in the United States there was imported into the United States in the

year ended June 30, 1906, $4,143,192 worth of tobacco in a manufac-

tured condition and $22,447,514 worth of unmanufactured prod-

ucts, making the total value of the importations during this period

$26,590,706. During the same time the exports of manufactured

tobacco were valued at $5,410,480, and of unmanufactured tobacco

at $28,808,367. In 1891 the tobacco industry furnished almost

$50,000,000 revenue to the Federal Government, and the revenue from
this source now amounts to about one-eighth of the Government's

total net receipts.

The United States now grows by far the largest quantity of tobacco

produced by any country in the world. AATiile tobacco was grown by
the first settlers in the colonies and was one of their principal cash

crops, the extensive development of this industry has been a matter of

comparatively recent years. The introduction of tobacco into the

different sections of the United States, with their widely varying

7
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conditions of soil and climate, has resulted in the production of types

adapted to the soils and conditions of these sections, as well as supply-

ing a product for the varied manufactures now demanded by the

consumers of tobacco. Improvements in methods of culture, curing,

and fermentation have resulted in the production of tobacco having

an increased value, but the most important factor in the development

of more valuable tobaccos has been the production of improved

varieties b}" seed selection and breeding. The i^roduction of these

improved varieties adapted to local soil and climatic conditions has

made possible the rapid development of the industry and enabled the

United States in a comparatively short time to rank as the foremost

tobacco-producing country in the world.

The prosperity of the tobacco industry as a Avhole and of the

growers in particular depends on the development of improved

varieties of tobacco adapted to the demands of manufacturers and

consumers. There is no crop which responds so readily to breeding as

tobacco, as has been proved by the experiments of the writers, and it

is further true that without careful selection and breeding there is

no crop which so quickly deteriorates in yield and quality. The

extent of the areas in tlie United States in which the conditions of

soil and clim.ate are suitable to tobacco culture is almost unlimited,

so that it seems possible that by giving attention to the production of

varieties adapted to those conditions this country can continue to

produce an increasingly large yield of valuable tobaccos.

The experiments of the writers have shown that it is possible to

increase the yield and imi)rove the quality of the crop by seed selec-

tion and breeding. The methods of breeding worked out in the

course of these experiments are simple and practical and can be

carried out by every grower with little or no extra cost in the pro-

duction of the crop. The fact that tobacco is perfectly self-fertile

and that self-fertilized seed produces more uniform and better

developed plants than seed resulting from cross-fertilization withiii

the variety makes it ])ossible by the adoption of proper methods of

saving seed to make rapid progress in the improvement of the crop.

Improvement in the shape, size, and quality of leaves or increase

in the number of leaves borne by the individual plants, all of

Avhich can be attained by breeding, means increased j^rofits to the

growers and manufacturers, and therefore is of vital interest to al)

who are interested in the production, manufacture, and consump-

tion of this crop.

The ]>roduction of new vari(»ties of tobacco by hybridization and

selection is a most important phase of tobacco breeding. The new

hybrids of native Xe\, England varii^ties with standard f(^reign-

grown varieties, combining certain valuable characters of both par-
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ents, described in this bulletin, are good illustrations of the use of

breeding in the improvement of the tobacco crop. The mal'ing

and testing of hybrids are matters of experiment and require con-

siderable time and expense, but experience has shown that the

results justify the necessary expenditure.

The production of improved breeds of live stock and varieties of

fruits and cereals, in fact, of all crops, might be cited to prove the

importance of applying the principles of breeding to the tobacco

crop. It is only recently that systematic breeding experiments have

been undertaken. It is hoped that the results of the experiments

cited in this bulletin will serve as a means of creating general inter-

est in this subject and of inducing investigators, breeders, and grow-

ers to turn their attention to the further improvement of their crops.

Tobacco growers in the sections where these experiments have

been carried on have generally adopted the improved methods of

bagging carefully selected seed plants and of separating the seed,

and they are using the improved varieties of tobacco produced in

the course of these investigations. In most of these districts cer-

tain men have become interested in the careful and systematic breed-

ing of tobacco.

THE GREAT VARIABILITY OF TOBACCO PLANTS.

Under the intensive system of cultivation necessary for the pro-

duction of profitable crops of tobacco, the condition of the soil,

the fertilization, and the cultivation are fairly uniform so far as

individual fields are concerned. In those tobacco-growing sections

where the best grades are produced it is a common practise to grow

tobacco year after year on the same field without rotation, instances

being known where more than fifty consecutive crops have been pro-

duced on the same field. This system of cropping enables the grow-

ers to become thoroly familiar with the character of the soil in all

sections of the fields, so that any inequality in fertility can be reme-

died by the judicious application of manures or commercial fertili-

zers, or by methods of cultivation. Notwithstanding these favorable

circumstances for the production of uniform plants, a careful study

of the plants in these fields reveals a great lack of uniformity as

regards all characters. This lack of uniformity is particularly

noticeable with respect to the variation in number, size, venation,

shape, and habit of growth of the leaves borne by individual plants,

the time of ripening of the leaves on the same plant and on different

plants, the number and size of the suckers, and the structure and

arrangement of the flowers and flower heads. From the practical

standpoint, there is no more important problem in tobacco culture

than the production of uniform crops. A lack of uniformity in the
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10 TOBACCO BREEDING.

croj) not only results in a low yield, as a whole, and more especially

of the best and most profitable grades of the cured and fermented

product, but also increases the cost of sorting out the different

tj^pes of leaves into their respective grades for market, the expense

of which must be borne directly or indirectly by the grower.

The principal cause of the lack of uniformity in tobacco is cross-

fertilization. In tobacco, as in all other crops, seed resulting from
cross-fertilization produces many plants unlike either parent. There-

fore such seed is undesirable for the general planting of a crop

where uniformity is so important a factor. Where the tobacco seed

j)lants are grown without protection from cross-fertilization some

of the flowers are cross-fertilized by insects or other agencies. De-

sirable plants may thus be crossed with undesirable plants in the

same field or in adjoining fields, and the plants grown from the seed

thus jDroduced are usually extremely variable, some of them resem-

bling the desirable plants from which the seed was harvested, others

resembling the inferior plants from which the pollen was carried

for crossing, while the remainder are of an intermediate t^^pe, un-

suited to the purpose for Avhich the crop is grown, and therefore

causing a loss to the grower. The writers have observed number-

less cases in different tobacco-growing sections where several dis-

tinct and worthless new types appeared u\ the fields, the plants of

which were grown from carefully selected seed. These imdesirable

types could only be accounted for by the accidental crossing of the

seed plants the year preceding or at some previous time. The cross-

ing of individual plants of the same strain, even if both are desirable

plants, results in undesirable variations, many of which are appar-

ently reversions to earlier and unimproved types of tobacco.

In those varieties of tobacco in which the buds are removed long

before the flowers open on all of the plants except those saved for

seed production, or where early topping is practised, the opportunity

for the crossing of the flowers borne by the seed plants with other

plants in the same field is almost wholly limited to the seed plants.

However, it frequently occurs that late or diseased plants, or pos-

sibly sucker branches that have been overlookt, develop flowers

which open at just the right time to allow insects to carry the pollen

from these flowers to the seed plants and thus effect cross- fertiliza-

tion. There is little doubt that many of the plants of irregular and
unusual types are produced as a result of this kind of cross-fertiliza-

tion.

An ini]){)rtant cause of variation in tobacco plants is the use of

innuature seed. Many growers cut off or harvest the seed heads

before all of the seed jmxIs have turned brown; hence, before ma-
turity. The writers have observed hundreds of instances where the
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GREAT VARIABILITY OF TOBACCO PLANTS. 11

seed plants have been cut off while many of the flowers were still in

bloom. On such seed heads seed pods in all stages of maturity can

be found. Some of the pods are fully ripe and contain mature seed,

while others have not fully developed. Much of the seed is imma-

ture and contains little food for the nourishment of the plantlet.

These seed heads are frequently thrashed out with a flail or the pods

are crushed by the hands in order to shell out the seed. In this way
the immature seed is mixt with the ripe seed soAvn in the seed

beds. In the seed beds the immature seed frequently sprouts earlier

than the mature seed, and the early seedlings grown -from such seed

are naturally used for transplanting in the field. Such plants have

a great tendency to vary, in some cases being very early, and as a

rule having leaves that are small, coarse, and wholly undesirable for

any purpose. These weak, immature tobacco seeds, according to

careful and extensive observations by the writers, produce plants

which are more subject to certain diseases, particularly the mosaic

disease, than are plants grown from mature seed.

The excess of plant food in the soil where heavy applications of

barnyard manure and commercial fertilizers are used is usually

thought to produce variations in the plants. This variation is usually

shown by an increase in the size of the leaves, which is generally

correlated with changes in color, flavor, and other characters. In

these cases there is usually a tendency for the type of plant to break

up, so that the uniformity of the crop is disturbed. Where it is

necessary to use large quantities of fertilizers in the growing of a

profitable crop, the inclination to variation induced by this intensive

system of cultivation must be controlled by the most rigid selection

of seed from the type of plants best adapted for the purpose for

which the tobacco is grown.

The change of soil and climatic conditions, particularly the taking

of tobacco seed from southern or tropical conditions to the north,

is a fertile source of variations in tobacco. The fixation of a uniform

type in this case requires several years of acclimatization, supple-

mented by selection of seed from the desirable plants.

In the production of improved varieties of tobacco by breeding, va-

riation in type can be secured by crossing, and by continued saving of

self- fertilized seeds from plants most nearly reaching the growers'

ideal of perfect plants uniform types can be fixt. Growers will fre-

quently find plants that are markedly better than the rest of the' plants

in the field, so that by selecting these desirable variations a steady im-

provement in the yield and quality of the crop can be effected. Vari-

ation, therefore, is a basis for selection in an experimental way, but

in practise every effort must be put forth in order to secure uni-
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12 TOBACCO BREEDING.

formity of the plants in the field and thus produce the most profit-

able crops.

The variations in tobacco plants may be divided into two general

classes—variation in type and individual variability within the type.

The causes of the variations in type, or striking variations, include

crossing and change of soil and climatic conditions, particularly the

change of seed from the Tropics to temperate regions. The causes

of individual variations within the type include the fortuitous va-

riations or inherent tendency to variability, methods of soil fertili-

zation and cultivation, maturity of seed, and various local conditions.

With an understanding of these conditions the grower can to a great

extent control the degree of variability by methods of saving seed,

systems of cultivation, and other practical methods of culture.

THE INTRODUCTION AND ACCLIMATIZATION OF VARIETIES.

The introduction of the seed of standard foreign-grown varieties

of tobacco has been the source of increased wealth and prosperity

in certain tobacco districts of the United States. In other regions

such importations have resulted in great financial loss to the grow-

ers, which in most cases has been due to a lack of knowledge of the

effect of the change of soil and climatic conditions on the particular

type of tobacco grown. The writers have had an imusual opportu-

nity in the course of their work to observe the behavior of crops

grown in different tobacco-growing sections from imported seed, and

have conducted extensive experiments in taking seed from one dis-

trict to another, with a view to securing definite information on

this subject for the benefit of the growers. The results of these

observations are presented here for the guidance of tobacco growers

who desire to use foreign-grown seed or who wish to change their

seed.

The western Florida and southern Georgia Sumatra tobacco in-

dustry is an illustration of the successful introduction of a foreign-

grown variety of tobacco. Tobacco growers in this region secured

small samples of the seed of the Sumatra variety of tobacco fn^m

the island of Sumatra. At first small experimental crops were

grown and seed saved from the best plants in these crops. In the

course of this experimental cultivation it was noticed that the

plants grown under the partial shade of trees in freshly cleared

fields j^roduced liner and more desirable leaves for cigar wrappei*s

than the plants grown in the oikmi. This fact led to the erection of

an artificial shade over the fields, made of slats laid on a suitable

framework. This method of growing tobacco was introduced about

18i)r) by Mr. I). A. Shaw, of Quincy, Fla. Later, other groNTers
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INTRODUCTION AND ACCLIMATIZATION OF VARIETIES. 13

used a coarse cheese cloth as a substitute for the slats. The shade

method of growing tobacco in this region has developed rapidly,

and at the present time several thousands of acres of tobacco are

grown under either slat or cloth shade, and the industry has become

established on a profitable and successful basis. During this time

considerable attention has been paid to the production of a uniform

type of tobacco adapted to the climatic and soil conditions of this

section by the saving of seed from carefully selected plants of the

Sumatra variety.

When Sumatra seed was first introduced into Florida the variety

broke up into a number of diiferent types, some of which were de-

sirable, while others were undesirable. By reason of the small crops

grown from such seed, the loss to the growers from the production

of undesirable types of plants was not very great. The growers

naturally saved for seed those plants which jjroduced the most de-

sirable types of tobacco, and as a result of continued selection of

this kind a fairly uniform type of tobacco which was adapted to

the local conditions in this section was secured. As the demand for

this Florida-grown Sumatra tobacco developed, resulting in in-

creased acreages, seed was at hand which was thoroly acclimatized

for planting the larger area devoted to this crop. From time to

time the tobacco planters in this region have obtained small quanti-

ties of seed from Sumatra, but in such cases this seed has been

grown in a very limited way in very small fields until it has been

acclimatized and uniform types have been secured by seed selection.

About the time of the Cuban revolution it became apparent that

the supply of Cuban-grown tobacco for the use of cigar manufac-

turers in the United States might become limited by reason of the

unfavorable conditions for tobacco growing then prevailing in Cuba.

Under these circumstances it was thought to be a propitious time

to introduce the growing of Cuban tobacco into southern Florida,

where the conditions of climate and soil were believed to be similar

to those of Cuba. Considerable public interest was aroused in this

project, and as a result large quantities of Cuban-grown seed were

secured and planted in certain sections of Florida. The crops raised

from this seed proved to be a disappointment to the growers. The
change of soil and climatic conditions resulted in the breaking up
of the type of the Cuban variety into a large number of sorts, some
of which were desirable, while others were undesirable. Many of

the plants developed a branching habit of growth, bearing very

small, undesirable leaves of poor quality, resulting in a very low

yield of an inferior tobacco. One of the main causes of failure

was the lack of understanding on the part of the growers of the

effect of the change of conditions on the type of tobacco and their
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14 TOBACCO BREEDING.

neglect to appreciate the necessity of securing strains of plants by
seed selection of the desirable types adapted to the particular con-

ditions of soil and climate in southern Florida. If the acclimatiza-

tion of these strains had been accomplished by seed selection in

small fields, with little loss to the growers, the strains could have

been grown on a more extensive scale with better chances of success.

In order to illustrate the necessity for the acclimatization of a

variety of tobacco before it is grown on an extensive scale, the

successful experiments of the Bureau of Soils in the introduction of

Cuban tobacco in Texas may be cited. After a previous unsuccess-

ful attempt by farmers in Texas to grow Cuban tobacco from

freshly imported Cuban seed the Bureau of Soils began systematic

experiments in growing small fields of tobacco and saving the

seed of the most desirable plants according to the method described

in this bulletin. In these crops certain plants were found which

l^roduced leaves possessing the flavor and aroma desired in a high-

grade filler tobacco. The seeds from these plants were saved under

bag, and their product has been found to possess the desirable char-

acters of the parent plants. This tobacco has been sold at profitable

prices, and the area devoted to the growing of this crop is being

gradually extended in order to meet the demands of the manufac-

turers for this grade of filler tobacco. In northern Florida the

tobacco growers, as a result of their experience with the imported

Sumatra seed, experimented in growing, in the open, small fields of a

cigar filler tobacco of a variety the seed of which was originally

introduced from Cuba. This variety of Florida filler tobacco is

now being grown extensively and profitably in that section.

The best illustration of the effect of a change of climatic and

soil conditions upon the character of a variet}- of tobacco is found

in the experience of tobacco growers in the Connecticut Valley in

the planting of Florida-grown Sumatra seed and seed of the

Sumatra variety imported from the island of Sumatra. As dis-

cust in an article upon the improvement of tobacco by breeding

and seed selection in the Yearbook of the Department of Agriculture

for 1904,« tobacco growers in the Connecticut Valley in the seasons

of 1001 and 1902 grew extetisive crops from seed introduced from

Florida and Sumatra. In a careful examination of these fields it

was found that the change in conditions had resulted in the breaking

up of the type of the variety, so that several distinct types of tobacco

were found growing in the same fields. Some of these types of

plants produced well-rounded leaves, with fine venation and the

elasticity, strength, gloss, grain, and other cliaracters necessary in

a Shainol. A. I). Yearbook of the Departnieut of Afjric'ultiire, 1004. pp. 435-452.
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INTRODUCTION AND ACCLIMATIZATION OF VARIETIES. 15

a high-grade cigar wrapper tobacco. However, many of the types

of phints produced long, narrow, coarse, pointed leaves, wholly

iinsuited for cigar wrapper manufacture. In the case of another

inferior type it was found that the leaves would not burn, altho

the remaining characters were those of a desirable grade of tobacco.

It was impossible to sort out this type, even by the most careful

inspection of the crop, and, as a result, when the manufacturers

wrapt cigars with leaves of this type and found that the wrapper

w^ould not burn, the quality of the entire crop was condemned.

Certain other types of plants produced leaves of such thin texture

or light body that when wrapt on cigars and allowed to dry out the

w^rapper frequently broke, or when
the consumer carried the cigars in

his pocket the w^rappers were easily

injured.

One of the most striking types of

plants produced in the crops grown
from this imported seed was the

Belgian type, an illustration of

which is shoAvn in figure 1. In this

case the plants bore leaves measur-

ing from 30 to 46 inches long and
only from 5 to 10 inches wide.

These leaves, as shown in figure 2,

were very pointed in shape, with

coarse, angular veins, and as the

cured tobacco lacked the appearance

necessary for a cigar-w^rapper to-

bacco its production Avas a total

loss to the growers. The variation

in type was accompanied by differ-

ences in time of maturity, so that

the cost of the grooving and har-

vesting of these crops w^as greater than in the case of uniform

crops. The mixture of types was accompanied by great variation as

regards the individual plants of each type. In many cases plants

bearing 25 leaves were found growing by the side of plants pro-

ducing 10 leaves. Marked variations in size and shape of leaA'es

and in the number of suckers borne by the individual plants were

observed, and as a result it was found that the comparatively small

number of desirable types could not make up for the loss in the pro-

duction of undesirable and worthless grades of tobacco. As a nat-

ural consequence of this condition the extensive culture of this vari-

ety of tobacco from imported seed has been abandoned, and the grow-
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Fig. 1.—Belgian type of Connecticut Suma-
tra tobacco plant. These long, narrow

leaves with oblique veins, coarse texture,

burn very poorly, and after curing light

green color are almost absolutely worth-

less for cigar-wrapper purposes. This type

appeared in crops grown in the Connecti-

cut Valley from Florida-grown Sumatra

seed.
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ers now have small fields and are selecting those plants producing

the most desirable grade of cigar-wrapper tobacco with a view to

securing strains which are adapted to the conditions of the Connecti-

cut Valley. In the experimental fields of the Bureau of Plant Indus-

try, covered with cloth shade, where seed of de-

sirable plants has been saved imder bag for three

seasons, uniform strains, which are absolutely

free from the unusual or distinct types observed

in the fields from which the original selections

of seed were made, have been produced.

A few of the growers of the Sumatra variety

in the Connecticut Valley introduced Cuban-

grown seed and used it for planting their general

crops. In these fields the breaking up in type

was not so noticeable as in the case of the Suma-
tra variety, but the effect of change of conditions

in the variety was shown in the production of

so - called freak plants. These plants had a

branching, or suckering, habit of growth, bearing

very small, sharply pointed, coarse leaves that

were worthless for cigar-wrapper purposes. In

a careful stud}^ of the plants in these fields it was

found that at least one-third of the entire crop

consisted of these freak 2:)lants.

In one of these fields the writers made selec-

tions of seed plants of the most desired type,

bearing the size, shape, and general character of

leaves adapted for cigar wrappers. This seed

was saved under bag, and a similar plan has

been followed up to the present time.

In Plate I, figure 1, the original crop raised

from freshly imported seed from which the seed

selections were made is shown. In Plate I,

figure *i, is shown a crop grown on the same field

Fig. 2.—Typical leaf of

Belgian type of tobacco,

showing the character-

istic shape, venation,

and other characters of

this variety which are

wholly unsnited for ci-

gar-wrapper manufac-

ture. The presence of

such types of leaves re-

duces tlie value of the

crop and is (U'triniental

to the reputation of the

variety of tobacco in

which they are pro-

duced.

after two generations during wliich the seed was

saved under bag. As can bo seen from the

illustrations, this method of seed selection and

bagging has produced a unifornl type of to-

bacco without the freaks and other undesir-

able types of the original crop. It is fortunate that on this farm

the planter saved seed in the oj^en for his own use from the same

field. The cro]i grown from such seed was visited during the season

of 1905 by (he writers, in comi)any with Dr. II. »T. Webber and several

tobacco growers, and was found to contain a hirge proportion of

freaks; in fact, about the sauu^ iirojiortion as the crop grown from
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freshly imported seed. In other words, the seed saved under bag pro-

duced uniform strains adapted to soil and climatic conditions in this

section, while seed saved in the open and subject to cross-fertilization

with freaks and other undesirable types produced about the same pro-

portion of freak plants as the crops grown from the freshly imported

seed.

The writers during the past season planted in Florida Connecticut-

grown seed of the Sumatra variety. It was found that Avhile there

was a noticeable change in the shape of leaf and in some minor char-

acters in the Florida-grown tobacco, there was no violent breaking

up of type or indication of unusual variability. This experiment

and other observations have led the writers to believe that the effect

of changing seed from the north to the south is not accompanied by
such marked changes as when seed is taken from tropical conditions

to northern latitudes.

In summing up the observations on this subject it can safely be

said that it is a dangerous policy to plant large crops of tobacco

with imported seed or with seed from a very different section. In

most cases it has resulted in failure and caused considerable loss to

the growers. The general crops should be planted from seed pro-

duced under the same conditions as the crop which is to be grown. If

it is necessary to change the seed or desirable to test imported vari-

eties, it should be done on a small scale, followed by a most careful

selection of seed plants, and the seed should be saved under bag, safe

from cross-fertilization.

THE STRUCTURE AND ARRANGEMENT OF FLOWERS.

A careful study of the tobacco flower is one of the most essential

factors in the beginning of tobacco breeding. Successful results,

particularly in the production of new varieties, can seldom be ob-

tained until one becomes familiar with the structure of the parts of

the flower and the manner in which these parts perform their sev-

eral functions. A full realization of the ease with which crossing

takes place can only be obtained in this way, and, as has been pre-

viously stated, the prevention of promiscuous cross-pollination is

of first importance in the production of a desirable and uniform type

of tobacco.

The tobacco flowers are arranged upon a branching determinate

flower head, which appears when the middle leaves are about half

grown and continues to develop and produce new flowers during the

rest of the life of the plant. Figure 8 is a diagrammatic sketch of

a tobacco flower, showing the parts of the flower and the general way
in which pollination takes place. The calyx (a) is the outer, green,

five-parted, fioral envelop at the base of the flower which serves to
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18 TOBACCO BREEDING.

protect the flower in the bud. The coroHa (h) is the delicately

colored floral envelop inclosing the reproductive organs of the flower.

Its color tends to attract insects, which are the principal agents in

cross-pollination. Next inside the corolla are the five stamens, which

are the male reproductive organs of the flower. Ea'ch stamen consists

of the filament (^), supporting the anther (j) in which the pollen

grains (k) are produced. The central organ is the pistil, or female

part of the flower. The terminal enlarged portion (g) is the stigma.

The pollen grains (k) adhere to the

^ surface of the stigma ((/) and germi-

nate, sending an extremely minute tube

(Z) down thru the central conductive

tissue (A) of the style (/). This tube

extends into the cavity of the ovary (d)

and finds its way into the ovule (n)

thru a small duct or micropyle (w),

Avhere fertilization takes place. Other

ovules (e) are fertilized by other pollen

tubes. These ovules develop into seeds

after fertilization. The ovary is two-

celled, with a fleshy central placenta

(c) on which the ovules are borne. The
early capsules mature always before

flowering ceases. The shape of the deli-

cately colored corolla is somewhat tubu-

lar, or, perhaps, more nearly like an

elongated funnel. It is comparatively

small from the basal end to a point

about two-thirds the distance to the ter-

minal end of the flower. At this point

it enlarges suddenly to more than twice

the size of the basal part of the tube

(fig. 3). It is composed of 5 petals,

which coalesce to form the corolla tube,

and sej^arate only at the extreme end.

The tobacco flower is synunetrical. The number of sepals and

stamens is always the same as the number of petals, but these floral

circles do not remain constant, varying rather indefinitely in different

strains and even among individuals of the same strain. Trimerous

flowers, or flowers with three parts in each flower circle, have been

found growing on tlie same ])l:uits with pentamerous flowers, or

those having five floi-al parts. This is the exception, however, and

not the rule.

The tobacco flower is naturally self-fertile, and plants grown from
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Fig. 3.—Diagrniunmlic sketch of tobacco
flower.
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self-fertilized seed are always stronger and more vigorous than those

from cross-pollinated seed when the crossing is within the variety.

In Sprengel's discourse on the cross and self pollination of plants

the statement is found that " nature seems to have wished that no

flower should be fertilized by its oAvn pollen." Later, Darwin stated

that " nature abhors perpetual self-fertilization," but, unlike Spren-

gel, recorded a number of exceptions to this rule, and tobacco was

among them. The experiments of the writers conclusively substan-

tiate the findings of Darwin in this connection. They have found

self-pollination in the case of tobacco to be most desirable in all cases.

A very interesting phenomenon of growth takes place in the fila-

ments of the stamens immediately after the opening of the flowers,

which can be taken* as an evidence of the natural self-fertilizing

habits of the plants. An examination of the flower just previous to

the time of opening will reveal the fact that the pistil is longer and
extends up beyond the stamens, but when the anthers open and the

stigma becomes receptive a very rapid growth of the filaments takes

place, which causes the open pollen sacks to be pushed up past the

stigma, and in almost all cases they come in direct contact with the

stigma in passing upward. This gives an opportunity for at least

a portion of the pollen grains to adhere to the viscous surface of the

stigma and for self-fertilization to take place, as shown in figure 3.

It is just before this process occurs or w^hile it is in progress that

there is danger of, or opportunity for, cross-pollination. The open
flower contains a small drop of nectar at the base of the corolla tube,

which is sought by honeybees, bumblebees, and humming birds, as

well as by many species of minute insects, all of which carry pollen

from flower to flower and from plant to plant in their constant search

for the honey-like substance secreted in the corolla tube. In passing

in and out of the flowers the bodies of the bees and other insects and
the beaks of the humming birds become dusted with pollen, which is

transported by them to the pistils of the next flower visited. The
ovules are as readily fertilized by pollen from the surrounding-

plants as by the pollen from the flower in Avhich they are produced.

This continuous crossing necessarily results in the introduction and

intermixture of poor and undesirable varieties in our best strains of

tobacco.

The observations of the writers plainly show the absolute necessity

for protecting the flow^ers of the seed plants from cross-pollination.

Careful experiments have demonstrated that in many instances the

stigma of the tobacco flower remains in a receptive condition for

three or four days. This condition results in a twofold disadvantage

when no protection is used against cross-pollination. In the first

place, it affords abundant time and opportunity for complicated
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crossing, for each flower is visited many times a da}^ by various in-

sects and often by humming birds; and, secondly, it brings about con-

ditions favorable for the production of seed of weak vitality. Pre-

vious experimenters have pointed out the fact that the best seed is not

produced as a result of premature or late pollination, either of AvhicH

is likely to occur in the case of tobacco flowers under natural con-

ditions. When fertilized only by pollen of the same flower, the

pollination takes place at exactly the right time, or when the stamens

push past the receptive stigma, which results in the production of a

superior grade of seed.

The readiness with which tobacco flowers can be cross-fertilized

greatly facilitates the opportunity for producing new and valuable

varieties by artificial cross-

ing. In the course of the

experiments here recorded

it has been found per-

fectly possible to combine

certain desirable qualities

found in different strains

and at the same time to

eliminate some of the un-

desirable characters by pro-

ducing h3^brids between

strains of tobacco.

The method of cross-pol-

lination used in the experi-

ments of the writers is to

remove all capsules, open

flowers, and flower buds

from the flower head ex-

cept those which are in the

proper stage of develop-

ment to open within the following twelve or fifteen hours. In

preparing these remaining flowers thf*}^ must be carefully opened

and emasculated by the use of a scalpel, small scissors, and a fine pair

of forceps, as illustrated in figure 4. Great care must be taken in re-

moving the anthers before they have dehisced, in order to avoid

injury to the stigma. The emasculation should be done in the after-

noon, after which all of the flowers must be carefully covered with a

thin ])a]:)er bag as a j)rotection against insects or other agencies

whereby i)()llen might be transferred to theui. In the forenoon of

the folh)wing day the emascuhited flowers should be ready for polli-

nation, but the exact time for ap])lying the poHen must be determined

in the ca.se of each individual flower by the a})pearance of the viscid,

sticky fluid on the surface of the stigma. The pollen from the male
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Fig. 4.—Three tobacco flowers at proper stage for emascu-

lation, and the scissors and forceps used in emasculat-

ing flowers. The corolla of the central flower has been

opened in order that the anthers may be conveniently

removed. The flower on the left has been emasculated

preparatory to cross-pollination.
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parent plant can be best applied to the stigma of the female with the

point of a scalpel or other sharp instrument. When applied with a

brush there is danger of some of the pollen grains adhering to the

hairs of the brush after each operation, resulting in considerable

mixture of pollen, but where the scalpel is used there is no difficulty

in removing all the pollen after each operation. The paper bag

must be replaced over the flowers as soon as they have been pol-

linated, and must be allowed to remain until the seeds have set and

all danger of crossing has past.

In crossing it is not essential that both of the parent varieties be

grown in the same community. Pollen from tobacco flowers when
thoroly dry will keep for several weeks or longer without deteriora-

tion. The writers have sent pollen thru the mails a distance of more
than a thousand miles with perfectly satisfactory results. When
not intended for immediate use, it should be harvested when perfectly

dry and carefully tak.en off the anthers after they have dehisced

and become dried out. These dry anthers may be put in small

vials, and the pollen kept long enough for all practical purposes,

provided the vials are carefully corked and kept dry.

The large number of seed produced in a single pod and on a single

plant makes it possible to obtain definite results from selection or

hybridization in tobacco much more quickly than in the case of most

other j^lants. Careful counts show that from 4,000 to 8,000 seeds are

produced in a single pod of normal size, and an estimate of the aver-

age number of pods on each plant shows that the ordinary tobacco

plant produces from 500,000 to 1,000,000 seeds. In many cases the

writers have secured from 1 to IJ ounces of seed from a single plant

when the seed has been saved under bag according to the method out-

lined in this bulletin. This large number of seeds gives an excellent

opportunity for testing each selection or cross on a large scale. The
quantity of seed produced varies inversely with the number and size

of leaves on the plant. The production of a large number of good-

sized leaves is almost invariably accompanied by the production of a

small quantity of seed.

On account of the large quantity of seed produced by a single

plant under normal conditions and the fact that the various charac-

ters of a tobacco plant are inherited so strikingly and uniformly b}^

its progeny the following year when the seed is saved under bag, pro-

tected from cross-lertilization, it is possible for the tobacco grower

to secure uniformity with a considerable degree of improvement in

type, quality, and yield by one year's selection. One plant often fur-

nishes enough seed for an entire crop, and the plants raised from this

seed always produce a very uniform lot of tobacco when cross-fertili-

zation is not allowed to take place.
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THE NECESSITY FOR INBREEDING.

In the season of 1903 the writers, in company with Dr. H. J. Web-
ber, visited the tobacco fields of the Connecticut Valley in response to

a request of the growers for assistance in the production of uniform
strains of tobacco by breeding and seed selection. During the survey

of this region with a view to gaining an idea of the variability of the

varieties of tobacco, it was determined to inaugurate a series of ex-

periments in a practical way for the investigation of the methods of

saving seed.

In view of the results of the investigations of Darwin and others

on the comparative vigor of growth, seed production, and other char-

acters of tobacco jDlants raised from seed obtained by cross and by self

fertilization « the seed of select plants of the different types of tobacco

was protected from cross-fertilization by inclosing the flower heads

with a light but strong form of paper bag. Other seed plants were

saved without such protection, as is ordinarily done by the tobacco

growers. The seed harvested from these seed plants was saved sepa-

rately, stored in small glass vials adapted to this purpose, and labeled

according to the system now in use by the breeders in the plant breed-

ing investigations of the United States Department of Agriculture.

The record of the number of leaves, size, thickness, shape, and color of

leaves, number of suckers, height of plant, habit of growth of leaves

and plants, time of maturity of leaves and seed, and other characters

was kept according to the system used by Doctor Webber, modified

hj the writers for use in keeping a pedigree of tobacco varieties.

. The seed of the 2:)lants finally selected for experimental purposes

was sown in ordinary seed beds, separated into many small sections

by thin board partitions, each of which was capable of holding 500

seedlings. The seedlings from these separate seed-bed plats were

transplanted to separate rows or plats in the experimental field, each

row or plat being carefully labeled so that the plants could be traced

directly back to the original seed plants. The manuring, or fertili-

zation, and preparation of the soil in the experimental field and the

transplanting, cultivation, and harvesting of the plants were all

conducted with the greatest possible care to give all of the rows or

plats equal oj^portunity for growth. For instance, the seed of all of

the plants of a variety was sown the same day, and at the jumper

time the seedlings of this variety Avere all transplanted the same day.

At the time of harvest the leaves of the individual rows or plats were

primed or the plants cut on the same day, and the leaves or plants

were hung in the curing shed, so as to get as nearly uniform condi-

oDar\vin. (Minrlos. Cross and Self Fertilization in the Vosetable Kingdom.
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tions for curing as were consistent with the practical handling of the

crop. The leaves of plants selected for seed were harvested sepa-

rately and labeled so that the product of each plant could be intelli-

gently used in comparative tests of the cured and fermented crop.

This labeling process involved considerable extra work and attention

in the field, curing sheds, and Avarehouses, but was absolutely neces-

sary for a definite selection of seed plants for the next season's use,

based on the character of the fermented tobacco.

The rows or plats of plants grown from seed of individual plants

saved under bag, i. e., self-fertilized seed, showed remarkable uni-

formity in type, size, shape, and appearance of leaves, habit of

growth, and all other characters, and conformed closely to the type

of the parent plants from which the seed was saved.

Plate II, figure 1, shows a type of parent plant and Plate II,

figure 2, the progeny of this plant, raised from self-fertilized seed.

From this illustration it can be seen that the transmitting poAver of

tobacco is most strongly marked and the progeny of plants raised

from inbred seed remarkably uniform in all characters, e\ery plant

closely resembling the parents. In the hundreds of tests of this char-

acter which have been carried on by the writers during the past three

seasons, not only in the Connecticut Valley but in Maryland and
Florida, the benefits to be derived from using inbred tobacco seed

haA^e been confirmed and emphasized. It is true that some plants

haA^e the power of transmitting their characters to their progeny
more strongly than others, but on the Avhole every case under obser-

vation has offered additional evidence of the value of the practise of

saving tobacco seed under bag, free from possible cross- fertilization.

The continued saving of self- fertilized seed for three seasons

has furnished no evidence of a decrease in the rate of groAvth or

constitutional vigor of tobacco plants as a result of this practise.

On the other hand, by reason of the selection of the best plants in

the different varieties every season there has been a marked increase

in the productiveness and the general vigor of constitution of the

varieties under consideration. This conclusion is emphasized by the

vigorous and productive strains of Connecticut tobacco shoAvn in

Plate III.

Self-fertilization is the closest possible degree of inbreeding, and
it is the general impression that this practise is usually associated

Avith a loss of vigor of groAvth, Avith a predisj^osition to disease, and
other undesirable results. In tobacco, so far as our experience goes,

this does not happen, and the exact opposite of this condition obtains,

viz, that inbreeding is beneficial to the general development of the

variety.

It is unfortunate that it is impossible to present tabular data at
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the present time showing the behavior of plants raised from arti-

ficially cross-fertilized seed within the variety in comparison with

plants raised from self-fertilized seed. The principal object of this

work has been the achievement of practical results, so that the

opportunity for scientific observations and experiments has been

necessarily limited. However, the writers have had the privilege

of making careful observations on the results of saving seed from

plants grown under large field tents and comparing the plants raised

from such seed with the plants raised from self-fertilized seed.

Under these tents there is little opportunity for cross-fertilization

with other varieties, except thru the small doors opening into these

tents, which are kept closed all of the time when persons or teams

are not actually passing thru them, so that there is little likelihood

of bees or other insects passing in and out. The probability' is that

the cross-fertilization that takes place is wholly between the plants

saved for seed in these tents or with other plants under these shades

that are in bloom at the proper time for cross-pollination.

The comparison of the plants raised from seed saved under these

field tents and exposed to cross-fertilization with the surrounding

plants and of plants of the same variety raised from seed protected

from cross-fertilization by paper bags shows that self-fertilized

seed produces more uniform, vigorous, and productive plants than

the open-fertilized seed, which is to a greater or less extent cross-fer-

tilized between plants of the same variety.

It appears that the cross-fertilization of tobacco seed, even tho it

occurs between good individuals, has a tendency to seriously break

up the type. Along with the variability of type induced b}' cross-

fertilization, it frequently happens that many freak plants resembling

the wild species appear; these can only be explained with our present

knowledge of the subject as reversions. Such freak plants are not

usable for profitable manufacture, and consequently are a source of

loss to the growers.

The size and weight of seed from the inbred plants are equal to

end in most cases greater than the seed saved from open-fertilized

plants. In a series of comparative tests of the two kinds of seed

in the case of four varieties grown in the Connecticut Valley it was

found that the inbred seed was heavier and largel* than the cross-

fertilized seed. The total (luantity of seed harvested from the

open -fertilized ])lants usually exceeded that of the inbred plants.

This was due to the fact that in the case of the inbred plants more

of the seed-bearing branches were removed than where the plants

were allowed to set seed under natural conditions, in order to adapt

the seed liead f'oi* (h(* best possible development under the j^aper

l)ags. Where an (Mpial number of seed pods was examined for
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yield of seed the inbred seed equaled or exceeded in quantity the

cross-fertilized seed in the variety. In the case of hybrid^ or in

the crossing of two distinct strains or varieties the yield of seed,

as well as rate of growth of the hybrid plants, was greater than that

of the inbred seed and plants. It is true that some of the improved

inbred strains produce but little seed compared Avith unimproved

types of the same variety. Inbred strains have been selected for

increased yield and number of leaves, which seem to be correlated

with lessened seed i:)roduction. The same correlation holds true

where open -fertilized strains have been selected for increased num-
ber and total yield of leaves.

The rate of germination of the inbred in comparison with the

cross-fertilized seed was thought to be slower in some of the experi-

ments carried on in the season of 1904. However, further compari-

sons have failed to bear out this conclusion, and it is the belief of

the writers, based on careful observations on this subject, that the

inbred seed sprouts as rapidly as the cross-fertilized seed. It seems

probable that in the cases observed by growers in 1904 a ditference

in moisture content of the rotted apple-tree fiber, the medium used

for sprouting, was the cause of the ajDparent differences in time of

sprouting. So far as the writers' observations go, the inbred seed

produces more rapidly growing plants than the open-fertilized seed,

and consequently earlier plants for transplanting. There is no doubt,

further, that the inbred seed produces a larger j^roportion of seed-

lings for transplanting at one time than the open-fertilized seed,

which is an important matter to the tobacco groAver, who is fre-

quently forced to w^ait for seedlings on account of the lack of uni-

formity of plants in beds sown wdth open- fertilized seed.

Darwin's conclusions on the comparison of tobacco plants raised

from inbred and cross-fertilized seed for three years are as follows :«

Taking the plants of the three generations altogether, the crossed show no
superiority over the self-fertilized, and I can account for this fact only by sup-

posing that with this species, which is perfectly self-fertile without insect aid,

most of the individuals are in the same condition as those of the same variety

of the common pea and of a few other exotic plants which have been self-fer-

tilized for many generations. In such cases a cross between two individuals

does no good ; nor does it in any case, unless the individuals differ in general

constitution, either from so-called spontaneous variation or from their pro-

genitors having been subjected to different conditions. I believe that this is

the true explanation in the present instance, because, as we shall immediately

see, the offspring of plants which did not profit at all by being crossed with a

plant of the same stock profited to an extraordinary degree by a cross with a

slightly different subvariety.

" Darwin, Charles. Cross and Self Fertilization in the Vegetable Kingdom,
p. 210.
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These conclusions of Darwin were based upon greenhouse and gar-

den tests, where, of course, it was not possible to study and compare

the characters of quality or the value of the tobacco from the inbred

and cross-fertilized seed. The observations of the Avriters upon to-

bacco grown in the field under normal conditions in the different

tobacco-growing sections bear out the conclusions of Darwin on this

subject, and show^, further, that the inbred seed produces more profit-

able crops of tobacco than the seed resulting from open or cross fer-

tilization within the variety.

THE IMPROVEMENT OF THE SHAPE OF LEAVES.

The shape of the leaves is a very important factor in determining

the value of all classes of tobacco, and is of first and particular im-

portance in cigar-Avrapper varieties. Many varieties which possess

some of the most desirable characteristics of high-grade wrappers are

totally valueless for this purpose on account of the narrowness of the

leaves. From such leaves it is impossible to cut cigar wrappers eco-

nomicall}^ The manufacturer of cigars demands a leaf which is wide

and well rounded at both ends. This shape admits of the best op-

portunity for cutting into wrappers of the desired shape and size

with the least possible waste, while the long, pointed leaf will yield

very few wrappers, and a very considerable proportion of it must be

consigned to the waste pile.

The long, pointed leaf is not only undesirable because of its shape,

but the texture toward the basal end is poorly adapted for cigar

wrappers and the grain is usually unevenly distributed. In such

cases a large part of each leaf can be utilized only for binders or

low-grade fillers. A striking example of leaves of this character

may be found in the case of many strains of Connecticut and of

Pennsylvania Broadleaf varieties. When working these varieties

the manufacturer expects to cut wrappers from the middle portion

and tips of the leaves only, while the remainder of the leaves, often

half or more, must be used as binders or for filler purposes. A
wider leaf and one which is more nearly round would yield many
more wraj^pers to the pound and would be proportionately more

valuable.

In addition to being wide, with well-rounded tips, the best wrap-

per leaves must have small, fine veins which are widely separated

and which form an obtuse or right angle with the midrib. The

veins in narrow leaves extend along down the leaf toward the tip,

are coarse, and present a very unattractive a})i)earance when wrapt

on cigars, while in the case of wide leaves the veins usually extend

out toward the edge of the leaf and are almost j^erpendicular to the

midrib, smaller in size, and wider apart. In some of the strains of
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Broadleaf tobacco which have been improved by careful seed selec-

tion and breeding the veins are sufficiently wide apart to allow

wrappers for cigars of standard size to be cut between the veins.

Such wrappers have a very smooth, attractive appearance on cigars,

and where they can be cut in this way the waste material from
each leaf is exceedingly small. Figure 5 illustrates the superior

value of the wide over the narrow form of leaf for cutting wrappers

economically. Attention is also called to the character of venation

Fig. 5.—Diagrams showing the superiority of broad over narrow leaves for cigar-wrapper purposes: A,

broad leaf; wrapper cuts numbered 1, 2, 3, 4, 5, 6, 7, and 8. B, narrow leaf; wrapper cuts numbered
la, '2a, 3a, and 4a. Waste indicated by hatching. Not only do the broad, round leaves yield more
cigar wrappers, but on account of the venation and other characters they produce wrappers of

superior quality.

in the two leaves shown. It will be observed that the veins extend

out almost directly toAvard the edge of the leaf from the midrib in

the case of the wide leaf (A),_while in the case of the narrow leaf

(B) the veins run upward, and, consequently, when used as wrap-

pers injuriously affect the appearance of cigars.

The variability of the plants in the field in respect to shape of

leaf is found upon close observation to be more striking than the

variability in many other characters. The variability of strains of
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tobacco grown from the seed of the same variety and under similar

conditions as respects shape of leaves is shown in Plate IV. It is

very important that this variability be reduced to the minimum,

and the writers have found that it is possible to greatly reduce the

variability by systematic seed selection. Plants producing leaves

which are very long and narrow are frequently found growing be-

side others with well-rounded leaA-es of a desirable length. Plants

bearing leaves of the ideal cigar-wrapper shape and those that Avere

totally worthless on account of their shape, as well as many grada-

tions between these extremes, have been found growing side by side.

In the case of a field of Florida tobacco grown from freshly im-

ported Sumatra seed a similar variability was observed in the sum-

mer of 1905. The production of leaves of undesirable shape results

in a direct loss to the grower and manufacturer alike. The cost of

production to the grower is no greater where the leaves are all of

uniform size and shape, and the cost of grading is greatly reduced.

In nearly all varieties of cigar-wrapper tobacco, most of the leaves

are small and narrow near the basal end and this portion of the

leaf is seldom wide enough for wrapper purposes. Figure 5, A,

shows a leaf wide at both ends, from which wrappers may be cut

down to the extreme basal end, thus avoiding the waste which can

not be avoided in the form of leaf shown in figure 5, B. It is im-

l)ortant to produce the form of leaf shown in figure 5, A, not only

because it will yield more wrappers to the pound and necessitate

very much less waste in cutting, but because more wrappers to the

acre may be obtained.

The variability in the shape of leaves on the same plant is often

very marked, and may be as readil}^ corrected l)y j^rojier methods

of seed selection as the variation among the individual plants in

the field. The size and shape of the individual leaves on almost

all plants vary more or less, but on some much more than others.

An occasional plant will be found on which the leaves are compara-

tively the same size and shape from the top to the bottom of the

plant, while in other cases there are marked differences in this

respect. Where this uniformity is found the top leaves are seldom

as thick or heavy as where there is a lack of such uniformity, and

therefore a larger percentage of the leaves is adapted for cigar-

wrai)i)er purposes.

By selecting for seed the plants possessing leaves of thc^ u\o>t

desirable shape from top to bottom and protecting them from cross-

fertilization, it is ])()ssibl(» to j)r()(luce a crop which will be uniformly

like the j)arent i)lant. It can be j)lainly seen that this will result

in a larger yield to tlio acre of uiuch more valuable tobacco Ix^causi^

of tlic uniformly well-shaped leaves, best adai)ted to cigar-wrapper
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purposes, and this may bo accomplished Avith no additional expense

to the grower.

The shape of the leaf in certain types of smoking tobacco largely

determines its adaptability to both soil and market conditions. In

Maryland it has been found generally true that a broad leaf gives

best results on very light sandy soil, and is best adapted to the

demands of the German market, while a somewhat narrower or

longer leaf is more desirable on heavy clay soil; from this latter

type the highest grades of red tobacco are produced to meet the

requirements of the markets of France. In the case of Maryland
tobaccos the shape of leaf is usually correlated with the number of

leaves, there being more leaves to the plant Avhere they are narrow

than in cases wdiere they are broad. The writers have observed many
exceptions to this rule and have found that by keeping this point in

mind when selecting seed plants it is possible to find round-leaved

plants producing a large number of leaves, and to procure varieties

from these plants which w^ill produce a large number of uniform

leaves and at the same time a grade of tobacco which will be adapted

to the demands of the market for which it is grown.

It is within the power of the tobacco grower to produce the shape

of leaf best adapted to the purposes for which his tobacco is grown,

and to continually improve the shape and gradually bring it up to

the ideal of a perfectly shaped leaf, by carefully selecting seed

plants year after year which produce leaves most nearly approach-

ing this ideal. In all cases if uniform types are to be produced

cross-pollination must be prevented, in order that the progeny the

folloAving year may inherit only the characters of the desirable

parent plants.

THE MODIFICATION OF THE SIZE OF LEAVES.

The modification and control of the size of tobacco leaves is of

almost equal importance to the improvement of their shape, and

the size is so intimately associated with the shape that both features

can be dealt with along the same lines in the improvement of

tobacco by breeding and seed selection.

The purpose for which the crop is groAvn must ahvaj^s determine

the most desirable shape and size of the leaf, and the individual

grower must decide for himself what size and shape Avill be best

adapted to the local market demands. The importance of producing

a comparatively definite and uniform size of leaf is Avell recognized

by the manufacturers of all classes of tobacco. In the case of the

Maryland Smoking tobacco grown for export purposes it is difficult

to procure a leaf which is too large for the highest market demands,
especially when it is grown for the French market. In most cases
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the leaves are too small. This defect may be remedied to a con-

siderable extent by selecting for seed those plants which have the

largest leaves, and at the same time this will result in a material

increase in the yield of the crop. A^^hen groAvn for plug wrappers,

the size of the leaf is as important and worthy of as careful con-

sideration on the part of the grower as when grown for cigar wrap-
pers. In the manufacture of certain brands of plug tobacco the

entire side of the leaf is used for one wrapper, which method is

often preferable to using large leaves which have to be cut into two
or more wrappers. Where this system is followed, leaves are de-

manded which are comparatively narrow and of sufficient length to

cover the standard size of plug with the least possible waste.

A careful study of the size of wrapper desired by the manufac-

turer will give the grower a ver}^ definite idea of the most desirable

size of leaf to produce, and by selecting plants having this style of

leaf for seed the grower is enabled to produce uniformly the type of

tobacco which will be best adajoted to his market conditions.

In cigar-wrapper varieties of tobacco the size is of as much impor-

tance as the shape of the leaf. A short, wide leaf is always the kind

most in demand, and has the advantage of being much less suscepti-

ble to injury in the curing barn. The manufacturers of certain

brands of cigars prefer to cut only two wrappers from each leaf,

and for this reason demand a very small, round leaf. Most man-
ufacturers prefer a leaf sufficiently large for cutting two or more
wrappers from each side, for the reason that nearly all classes of

cigar-wrapper tobacco may be used more economically in this way.

The size of Sumatra leaf most desired at present is about 16 inches

long and sufficiently wide to admit of the most economical cutting.

When leaves become very much larger than this there is danger of

coarse venation, altho this can be very largely controlled by select-

ing for seed only those plants which produce leaves that have small,

fine veins.

The question of venation is very intimately associated with both size

and shape of leaf, and a certain correlation seems to exist between

these characters. The writers have been able to produce types hav-

ing leaves of desirable shape and size in which the venation is fine

and in every way desiral)le. The experiments that have been con-

ducted with this end in view prove beyond a doubt that these im-

portant characters may be successfully correlated and largely con-

trolled bv methods of selection and saving seed.

In curing tobacco in the barn the size of the leaf has been found to

be an important factor. This has been clearly shown in the breeding

experiments in the Connecticut \'alley during damp curing seasons.

One of the objects sought in Connecticut has been to secure a shorter
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and rounder leaf than is now being produced in the Havana Seed and

Broadleaf varieties. Numerous crosses have been made and hybrids

produced with this end in view, and considerable progress has been

made in securing a rounder leaf in the native varieties hj careful

seed selection. It has been invariably observed that these round-

leaved varieties and strains have suffered much less injury from

pole-sweat than the old standard varieties. This difference is attrib-

uted to the fact that in the case of the old long-leaf varieties the

leaves after wilting hang down close around the stalk and adhere

to one another, thus preventing the proper circulation of air when
it IS most needed for successful curing; while in the shorter, round-

leaf types, the leaves stand out from the stalk, do not adhere closely

together, and admit air freely to all the leaves on the plant, thus

preventing in a large measure the injurious effects of pole-sweat or

house-burn. The importance of the size of leaf from this standpoint

can not be too strongly emphasized. The loss in the Connecticut

Valley, as well as in manj^ other sections of the country, due to pole-

sweat often takes away the profit of the crop and is keenly felt by

tobacco growers. The best crops are occasionally totally ruined by

pole-sweat after they have been grown successfully and put into the

barn in good shape. Therefore it can be plainly seen that the pro-

duction of shorter, rounder leaved varieties in sections of the country

where pole-sweat is disastrous will result in great profit to the tobacco

growers and packers. Crops wdiich have been badly injured in the

barn are a source of endless trouble, and are very expensive to sort

and pack successfully.

For cigar-filler purposes a comparatively small, short, and thick

leaf is demanded. The small leaves are usually thicker and have

better body and a very much better aroma and flavor than large, thin

leaves. It has been definitely demonstrated from observations made

by experimenters on the island of Cuba and from the observations of

the writers made in certain filler districts of the United States that

the best and most aromatic fillers are always obtained from plants

producing comparatively small leaves. Plants which in a way seem

to represent dwarf types or strains almost invariably produce leaves

which have a much higher aromatic flavor than can be obtained from

plants of the same variety producing larger and finer leaves.

In an attempt to improve the aroma of some of our domestic filler

types thru breeding and selection the Department of Agriculture is

endeavoring to produce new types of Cuban tobacco with veiy small

leaves, with the-belief that such types will have a superior aroma and

will excel the filler grades which are now being grown in this coun-

try. These experiments have not advanced far enough to admit of

any very definite conclusions, but they have indicated very clearly
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that it is possible to produce better fillers by originating and per-

petuating small-leaved varieties of tobacco. The yield from such

types has been comparativeh^ small, but by setting the plants closer

together it is believed that there Avill be verv little decrease in the

yield to the acre in the jiroductioa of small leaves uniformly thruout

the crop.

The great variation in the size of leaf which is found in nearly all

tobacco fields makes it possible to breed up and fix varieties which

will produce uniformly the size of leaf most desired to meet special

market demands. Plants producing small leaves are found growing

along with those producing large leaves when all are, as far as we

know, of exactly the same variety and grow under equal and uniform

conditions. This variation is undoubtedly due to promiscuous acci-

dental cross-pollination which has taken place in preceding genera-

tions. This variation in size as in shape of leaf also occurs much
more strikingly on some individual plants than on others. Plants

may be found in all tobacco fields with leaves of comparatively the

same size and shape from the top to the bottom of the stalk, while in

the majorit}^ of instances they are much smaller near the base and

top than the middle of the stalk. By selecting seed plants that pro-

duce leaves which are uniformly of the desired size and shape from

top to base of plant and by covering the flower heads with light

paper bags, leaves very uniform in this respect may be grown the

following vear from seed saved in this manner.

Any tobacco grower will recognize immediately the advantages to

be gained by producing types of tobacco in which the leaves on all

of the plants are uniform in size and shape and where the leaves on

the individual plants are likewise uniform in this respect from the

top to the bottom of the ])huit. The yield of the crop will be mate-

rially increased, as will the value of the tobacco, while the cured

product from such fields will be much more uniform in the packing

house and the cost of handling proportionately reduced. The writers

have already secured striking uniformity in some of the best strains

of cigar and smoking tobaccos gr(nvn from seed which they have se-

lected carefully and systematically for three years, and have found a

considerable increase in the yield and value of the crop grown from

such varieties.

A recognition of (he importance of producing this uniformity is

emphasized by the great nmnlnM- of demands made upon the writers

for seed of these improved strains. It is easily within the power of

tobacco growers to improve^ their ])resent strains of tobacco in the

shape and size of leaf, as well as in other characters, by selecting

for seed the plants which are most nearly perfect in these respects

and by saving the seecj under bag according to the methods outlined
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in this bulletin, in this way preventing intermixture with undesirable

strains by accidental cross-pollination.

THE CONTROL OF THE NUMBER OF LEAVES ON INDIVIDUAL
PLANTS.

The variation in the number of leaves borne by individual plants

is just as marked as the A'ariation in size and shape, but the size and

shape are not always correlated with the number of leaves. In a gen-

eral way it has been the observation of the writers that in cigar-

wrapper tobaccos the plants which produce the best-shaped leaves

usually produce more than the average number of leaves. The varia-

tion in the number of leaves on individual plants grown in the same

field may be almost invariably attributed to the lack of systematic

seed selection, to crossing, and to the use of a large proportion of

light, weak seed in planting. The variation may be correlated with

the height of the plants or the length of the internodes, or both.

Different strains of the same variety are extremely variable in resjDect

to the number of leaves produced, and until pure strains are devel-

oped no very great degree of uniformity in the number of leaves

borne by individual plants in the crops ma}^ be expected. The pro-

duction of strains true to type and uniform in the number of leaves,

as well as other characters, is made jDossible by the careful selection

of seed.

The control of the number of leaves is directly associated with the

yield of the crop, and bears a very important relation to success in the

handling and curing processes. The possibility of procuring a larger

number of desirable leaves on each p^nt thru careful selection of

seed is no longer doubtful, as is clearly borne out by experiments in

tobacco breeding. An increase in the production of leaves borne by

individual plants has been effected without any increase in the height

of the plants and with no detriment to the quality of the tobacco.

The reduction in the height of the plants is especially important in

Sumatra tobacco grown under shade. It is difficult to prime or pick

the top leaves from plants over 7 or 8 feet high, and it would not be

advisable for the grower to produce plants which must be topt

above that height. The most convenient height for a tobacco shade is

about 9 feet. A tent higher than this Avould be difficult to build, and

would be more liable to damage from severe windstorms; hence the

necessity for keeping plants below this height by growing more

leaves on each plant or by producing plants bearing shorter inter-

nodes. The Sumatra and Cuban varieties have a tall habit of

growth, with long internodes, but respond readily to methods of

breeding in the production of shorter stalks and shorter distances

between the leaves.
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In all the varieties of tobacco which the writers have improved by

seed selection and breeding the internodes are short and the number

of leaves proportionally greater in the improved strains. In a care-

ful count of the number of leaves to the plant in a good field of

Sumatra tobacco the average was found to be between 19 and 20,

while the records made in the breeding plats of strains of tobacco

originally grown from the same seed as the general field where these

leaves were counted show that the number of leaves was increased by

two years' selection to an average of between 23 and 24. The breed-

ing plats and the general field were grown under exactl}^ the same

conditions in order to eliminate any influences outside of the results

of careful seed selection for the production of a greater number of

leaves. The leaves produced on the plants giving an increased num-

ber were equal in size and more desirable in shape than those from

stalks producing a smaller number.

The increase in yield due to the production of a greater number of

leaves on individual plants and to shortening the internodes may be

secured by systematic seed selection with no additional cost to the

grower. Aside from the increase in yield, the quality of the leaf when

there is a large number of leaves borne by the stalks is usually better

than when the stalks produce but few leaves. This is particularly

true in cigar and high-grade smoking tobaccos. None of the im-

proved types of Sumatra tobacco have leaves sufficient^ close together

to cause any deterioration in the quality or texture of the leaf during

the curing process. In the case of certain types of export and plug

tobaccos and in some of the northern-grown cigar-tobacco varieties

an increase in number of leaves is not desirable, for the reason that it

is conducive to polo-sweat when the crop is being cured. It is further

true in the case of these varieties that if the number of leaves is in-

creased without shortening the internode, the plants will become too

tall for expeditious handling. Therefore, it is necessary in certain

varieties of tobacco to keep the leaves down to a certain definite num-

ber, with a desirable length of internode.

It is entirely j^ossible for the grower to control largely th<» number

of leaves by careful seed selection and in this way pro(hice uniforndy

the plants which give the number desired. Care must always be taken

in selecting for a large number of leaves not to increase the number

at tlie expense of leaf uniformity. Only plants having leaves uni-

form in size and shaj)e should be selected for seed ])urposes, and this

selection nuist be kept up with unreniittent persistency from year to

year in order to hold constant the cliaracters of improved strains of

tobiU'co after they have Ihhmi ])r()duced.

A large number of leaves to the j)lant is almost invariably closely

correlated with a nmch lessened tendencv to sucker and with de-
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creased seed production. The plant food in such cases goes to the

leaves, where it is most needed, and not into the production of suckers

and of seed, which would be a loss to the grower. A large growth of

leaf greatly retards the growth of suckers, and in some instances types

have been produced which were comparatively suckerless—i. e., types

which produced only very few and small suckers. These types are

desirable not only from the standpoint of an increased leaf produc-

tion, but the expense of suckering is in a large measure eliminated.

The habit of growth of the leaves, whether erect, or at right angles

to the stalk, or drooping, greatly influences the number of '' sand " or

ground leaves obtained from the crop. When the leaves are drooping

or pendent on the stalk the tips of a number of the lower ones come in

contact with the ground and are often covered with sand or beaten

and bruised by heavy rains, and are therefore partially or totally

damaged. This loss of the low^er leaves of the stalk can be very

largely overcome by carefully selecting for seed those plants on which
the leaves have an upright or erect habit of growth. This very

important point in the habit of growth of the plant is often over-

lookt, but can be easily controlled by systematic selection. In view
of the fact that the sand leaves are not nearly so valuable as those

which have not been injured in this way, it is highly desirable that

this habit of groAvth of the plant be kept constantly in mind when
selecting plants for seed purposes.

The number of leaves on plants of a drooping habit of growth is

sometimes greater than where the leaves grow erect or in an upright

position, but where a large number of the lower leaves are badly

damaged a larger number of the best grade of wrappers may be ob-

tained from plants producing a somewhat smaller number of leaves,

but all erect. Individual plants producing a large number of the

desirable erect leaves may be found, however, and such plants should

be saved for seed under bag in order to propagate the strain the fol-

lowing year.

THE PRODUCTION OF NONSUCKERING TYPES.

The number and size of suckers borne by individual tobacco plants

are subject to considerable variation. In making selections of seed

plants in many tobacco fields the writers have found plants bearing
from 8 to 12 large suckers, and in the same fields other plants pro-

ducing only one or two small suckers. In Plate V are shown two
plants growing side by side in the field, at about the same stage of
maturity, one of which bore five large suckers, while the neighbor-
ing, plant bore only one small sucker. Instances of this kind are
common in most tobacco fields. As can be seen in the illustration the
nonsuckering plant has a larger number of more rounded leaves
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than the suckering j^laiit, Avhich condition is usually true in all such

cases.

The production of many large suckers is usually correlated with

the development of few, heavy, dark, and usually narrow, pointed

leaves. This condition is explained on the ground that the large

sucker branches take from the jolants the elements of plant food

which otherwise would be utilized in the development of many
broad, round leaves. The possibility of securing nonsuckering types

of tobacco was suggested in the course of a series of experiments in

the improvement of cigar-wrapper tobaccos. In the selection of seed

plants great care was exercised to pick out those bearing the largest

number of rounded leaves with fine veins. In the course of the

study of the progeny of these plants it was observed that few suckers

were produced by the most desirable types of plants. The continued

observations on this subject have confirmed the conclusions that

there is a correlation between the number, shape, and character of

the leaves borne by individual plants and the number and size of

suckers produced by these plants.

The number and size of the suckers produced by the plants in all

tobaccos is an important practical i:)roblem from several standpoints.

Owing to the dwarfing and otherwise injurious effect of the suckers

it is necessary to remove them by breaking them off', or to " sucker
''

the j)lants, as the process is commonly called. There is great danger

of breaking, tearing, or injuring the leaves during fhe suckering

process, and this causes much loss in cigar-wrapper varieties, as the

injured cigar-wrapper leaf is rendered practically worthless. A care-

less laborer frequently causes great loss to the grower during the

process of suckering the phints. Owing to the fact that the suckers

do not develop on all of the plants at the same time and consequently

can not all be removed at once, it is necessary to go over the field

several times during the season in order to remove all of them.

The cost of suckering is one of the important items of expense in

the cultivation of tobacco. Therefore the production of nonsuckering

types is an economic problem of great importance, not only by

reason of the reduction in the cost of growing the crop, but from the

fact that the nonsuckering ty])es usually pnKluce a larger yield of a

more desirable (juality of tobacco than the suckering tyj)es.

It has been found possible to produce uniform strains of different

varieties of tobacco having but few and small suckers by saving the

seed from nonsuckering ])lants under bag. As an illustration of the

j)0ssil)ility of the growers ])roducing such types the experience of one

of the writers in the imiiroveuient of the Connecticut Rroadleaf

tobacco may be cited. In these experunents desirable plants were

selected for seed in [\H):\, producing round leaves of fine, silky texture
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and few suckers. The crops raised from this seed were found to

produce but few suckers, the progeny of the different phuits varying

somewhat in this respect. From the strains producing the best type

of leaves and bearing the least number and smallest size of suckers

nonsuckering plants were again selected and the seed saved under

bag in 1904. In the season of 1905 it was found that the progeny of

these selections were almost free from large suckers. In one strain

in particular only a few very small suckers, none of w^hich grew more

than 4 inches in length, were produced. The plants raised from

ordinary seed of the same variety in the same field produced many
large suckers, and as usual it was necessary to sucker the crop several

times during the season. The remarkable difference in the sucker-

ing and nonsuckering habit has become so well fixt in this particular

strain that a limited distribution of the seed was made for testing

during the season of 1906.

It has been suggested that by saving seed from sucker branches

strains of tobacco are developed Avhich produce an increasingly large

proportion of suckers; in other words, that sucker seed tends to

produce suckering types of tobacco. In experiments with plants

raised from seed saved from the central flower cluster the writers

have observed little or no difference. As a rule, however, it has been

f6und that the seed pods in the central flower cluster contain more

large and heavy seed than the pods borne by the sucker branches, so

that where seed is not carefully separated in order to secure only

heavy seed for planting it is probably the best practise to save seed

from pods borne by the central flower cluster of the seed head.

THE PRODUCTION OF EARLY VARIETIES.

Early maturing varieties of tobacco are of particular importance

to northern tobacco-growing districts. Owing to the fact that

frost kills the plants it is necessary for northern farmers to grow
varieties which will mature betw^een the time of the last frost in

the spring and the first frost in the autumn. After the tobacco

crops have been harvested and hung in the barns the curing processes

are carried on most favorabl}^ during warm weather. The length

of time required for the completion of the curing varies Avith the

variety grown, the purpose for which the tobacco is to be used, and
the weather. Under normal conditions, however, the natural curing

period extends from four to eight wrecks. It can readily be seen,

therefore, that early-maturing varieties are likely to have more
favorable conditions for curing than late varieties, as has proved

to be the case in the experience of the tobacco growers in northern

districts. ^
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Another fact of importance in this regard is the likelihood of

late-maturing varieties being injured in the field by autumnal storms.

The earlier the crops can be harvested, the less is the probability

of injury by severe rain, wind, or hail storms. In one district of

the Connecticut Valley in the season of 1905 a severe hailstorm at

about the usual time of harvest completely destro3^ed all except the

early-maturing tobacco, which had been harvested and hung in the

curing sheds. This experience is common to other northern tobacco

regions and emphasizes the value of early-maturing varieties.

The uniformity in time of maturing of the individual plants in

the fields is an important practical matter. In those districts wdiere

the tobacco crop is harvested by cutting off the plants near the

ground all of the plants in a given section of the field must be cut

off at one time. The immature plants can not be left to ripen and

the early-maturing plants can not be harvested before the rest of

the plants in the field. Overripe or underripe tobs^cco is likely to

be of poor quality. In cigar-wrapper varieties the overripe leaves

lack elasticity, gloss, and strength. The underripe leaves are likely

to have uneven color and are susceptible to injury by various fun-

gous and bacterial diseases. It is very important, therefore, that the

individual plants in the field ripen uniformly, so that they can be

harvested at one time without loss or injury.

The lack of uniformity in the maturity of leaves borne at the base,

middle, and top of the plants is a cause of loss in value of the crop to

the growers. As a rule the bottom or so-called " sand " leaves ripen

first, the middle leaves next, and the top leaves last. In the varieties

of cigar-wrapper or smoking tobaccos, especially where the entire

plant is harvested at one time, the overripe sand leaves and the im-

mature top leaves on such variable plants are inferior in value to the

middle leaves. As stated, the color of these sand and top leaves is

usually poor and undesirable, and there is also generally a corre-

vSponding inferiority in the texture and quality of these leaves. A
careful study of the plants in tobacco fields at the time of the harvest

has shown that individual plants bearing leaves that ripen uniformly

from the bottom to the top of the plants can be found. In the experi-

ments with the production of improved types of Connecticut Sumatra

and Connecticut Cuban tobacco it was found that by selecting these

uniformly ripening i)lants and saving the seed under bag uniform

strains of these varieties could be produced.

The conunon i)ractise of harvesting these varieties is to prime or

pick off the lower ripe leaves first; then a few days later prime the

middle leaves, and linally harvest the top leaves. In the case of the

improved strains selected with the object of obtaining uniformly

martiring plants j)ractically all of the leaves can be primed at one
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time. This improvement not only reduces the cost of harvest, but

results in a more uniform crop of tobacco.

The differences in rate of growth of the individual plants in to-

bacco fields, resulting in varying times of ripening of the plants, is

illustrated in Plate VI, figure 1. This degree of variability could be

found in all the tobacco fields visited by the writers. In Plate VI,

figure 2, are shown two rows of plants of the same variety treated

exactly alike from the time of sowing the seed to harvest, one gi'own

from the seed of the late and the other from the seed of the early

plant shown in Plate VI, figure 1. The difference in time of ripening

in this case was seven days; in other words, the early strain was
ready for harvest one week before the late strain.

The experiments Avhich have been conducted for the purpose of

improving the different varieties of cigar wrapper and filler varieties

and of smoking varieties of tobacco have demonstrated that it is

possible for tobacco growers to improve the earliness of maturity of

their varieties wherever such improvements are desirable. This

improvement can be practicall}^ carried out by a careful study of the

habits of growth of the plants in the field and the selection of the

earliest and best plants for seed, saving the seed of these plants with

precautions to prevent cross- fertilization. The production of earlier

varieties requires several years of systematic selection and must be

accompanied by a careful study of the quality and character of the

product of the early strains. The practical limitation of earliness

or the process of shortening the period of maturity depends on the

effect of such change on the quality and yield of the early varieties.

Other things being equal, early-maturing varieties of tobacco are

desirable, especially in northern sections, and can be produced by

the growers thru the systematic selection of early seed plants. Uni-

formly maturing plants in a field and uniformly maturing leaves on

the same plant are of great importance and can be produced by

similar practical methods of seed selection.

THE IMPROVEMENT OF THE BURNING QUALITY.

The nature of the " burn " presents to the grower of cigar, ciga-

rette, or pipe tobacco a most vital question, and, in the case of poor-

burning tobaccos, an obstacle which is very difficult to overcome. xVll

previous researches looking toAvard the solution of this problem have

been confined to studies of the conditions of soil, fertility, cultiva-

tion, and fermentation, and their relation to the character of the

burn of the tobacco, and thru the efforts of those who have care-

fully investigated these subjects improvements have been made in

the burn of most of the varieties of tobacco. A thoro understanding

of these phases of this question, how^ever, does not wholly solve the
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problem, nor does the improvement in methods of culture exhaust

the possibilities in the production of uniformly good-burning tobacco.

There are no cases on record of previous efforts having been made

to improve by breeding and seed selection the combustibilit}^ of the

varieties of tobacco. Believing it possible to produce better burn-

ing varieties in this way, the writers have endeavored in the course

of their experiments during the past three years to produce strains

of cigar-wrapper varieties which will burn more freely and uni-

forndy than those which are grown at present.

Sufficient progress has been made to show very clearly that the

variability in burn of tobacco produced l)y different plants is not

altogether due to favorable or unfavorable conditions of soil, vari-

ations in kind or quantity of fertilizers, or to methods of fermen-

tation, but that the individual j^lants themselves possess some innate

character which bears a marked rehition to the nature of the burn

of the leaves. It is not definitely known whether this is due to the

capacity of different plants to take up and assimilate the chemical

constituents of plant food in different proportions or whether it is

due to the difference in the physiological constitution of the leaves.

To the practical tobacco grower it is of little interest to know the

exact reason for this variability, but it is of most vital interest to

him to kno^^ that it does occur, and that the good or poor burning

quality of the i)lant is uniformly transmitted to its progeny, so that

the nature of the l)urn can be largely controlled by seed selection.

A difference in the soil or fertilizer, or in the treatment of the crop,

always has a greater or less influence on the burn of tobacco, and

nuist be taken into consideration; but in ordinary crops of tobacco,

Avhere all conditions are as nearly equal as possible, this marked vari-

ation in the burning quality of the individual plants still occurs.

The Avriters have found plants belonging to the same variety

ofrowiuiT side bv side under uniform field conditions which showed

the widest variation in the nature of the burn. The product of one

type of ]ffant would burn freely and evenly, while that of another

type had a very j)()()r combustibility. This variation in burn can

not be explained on the ground of any difference in soil or cultural

treatment, but can only be understood by assuming that there are

innate differences in the individual i)lant's in this respect. The

writers have ])roved beyond a doubt that this innate character d(X»s

exist and is hereditary. Experimental plots of tol)acco grown fi'om

the seed of the good and j)0()r bui'uing plants have shown that this

character is extremely unil'onn in tlie progeny, provided other con-

ditions ai-c (M|u:ii. riatc \' 1 1 >iio\vs two rows of tobacco growing

side bv side, one of which |)roducc(l a tobacco that burned very sat-

isfactorily, while the j)roduct of the other was very deficient in com-
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bustion under ordinary conditions. Taking this variability as a

basis, it has been possible to produce by careful seed selection strains

of tobacco possessing greatly improved burn without any change in

the soil or in the method of handling the soil or the crop.

In the case of one variety of Sumatra tobacco to Avhich the great-

est objection was its poor burn, strains have been produced in the

course of these exj^eriments which burn in a perfectly satisfactory

way without coaling or flaking. Even the top leaves in these par-

ticular strains have a free, even burn and good capacity for holding

fire.

The production of improved burning strains requires more de-

tailed experimental work than the improvement of shape, size, or

number of leaves. No field character of the plant has been closely

enough associated or correlated with the nature of the combustion

of the cured leaves to make possible the selection of the best burning

plants in the field. Consequently they can only be determined by

actual burning tests of the tobacco after it has past thru the proc-

esses of curing and fermentation. For this reason the leaves of each

seed plant must be carefully harvested separately and labeled, in a

manner to correspond with the label designating the seed saved from
the same plant. It is always desirable that each priming of leaves be

numbered or marked so that it may be identified after curing

and fermentation. This enables the experimenter to make a test of

the uniformity of the burn of the top, middle, and bottom leaves of

each individual seed plant. There is considerable variability in the

degree of uniformity of the burn of leaves borne on different parts

of the plant, and therefore it is desirable to secure seed from plants

which show a good burn in all the leaves, m order to produce a strain

with uniformly good combustion. The leaves of all the seed plants

should be cured and fermented under conditions as nearly normal as

can be obtained in order to admit of a fair competitive test and to

eliminate the possible influence of irregular conditions.

Where large numbers of samples are to be tested specially con-

structed apparatus is necessary to secure accurate results. A simple

form of apparatus has been devised by Dr. W. W. Garner, of this

office, for making these comparative tests. It consists of a series of

glass tubes so arranged that each tube will smoke a cigar in very

much the same manner as it is smoked by an individual, but with

more regularity and uniformity. This apparatus is operated by

means of an intermittent flow of water which subjects all the cigars

to exactly uniform conditions. A carefully adjusted aspirator draws
the proper intermittent current of air thru the cigars, and is so con-

nected with the tubes that exactly the same strength of current is

drawn thru each cigar. A paper has been prepared by Doctor Gar-
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ner ^ which describes this apparatus and method of laboratory tests

of the burn of tobacco in detail. By smoking several cigars at the

same time by the use of this device it is possible to make very close

and accurate observations on the rate and evenness of burn, color of

ash, and other characteristics of the tobacco from different plants.

Cigars are prepared for this test from all the samples to be tested

from the different plants and are allowed to dry out under natural

but uniform conditions. The method employed by the writers in

determining the comparative combustibility of the leaves from each

seed plant is as follows:

One cigar is made wholly from the leaves of each plant, using the

top leaves for filler, those next to the top for binder, and one side of a

middle leaf for the wrapper. The other half of the wrapper leaf

is reserved for a supplementary test, which will be described later.

The object in making the entire cigar from the same plant, whether

it is a filler or a wrapper type, is to eliminate the possible influence

of any other tobacco upon that which is being tested. After the

cigars have dried sufficiently, they are placed in the apparatus for

smoking and all drafts excluded from the room to secure absolute

uniformity of conditions. While the cigars are burning they are

scored on the several points which go to make up a good or poor burn.

The differences in character of burn of tobacco from the different

plants when smoked under these uniform conditions is very surpriz-

ing, and shows clearly the variability of the qualit}^ of burn in

tobacco produced by different plants grown under uniform conditions.

The rate of burn is carefully determined, and the degree of uni-

formity or evenness noted. Some cigars will burn down on (me side

and go entirely out on the other, while others burn completely and

evenl}^ Some will burn much more rapidly than others and with

greater evenness. In man}^ cases the wrapper puckers or swells just

ahead of the fire, and often a shiny, metallic, black ring will appear

just back of the burning tobacco. Sometimes both of these phe-

nomena are present, and in this case the black ring, which indicates

what is known as a metallic burn, appears between the fire on the

cigar and the ring caused by the puckering or swelling of the leaf.

These rings indicate a jioor burn and are invariably associated with

poor-burning tobacco and very frequently with an undesirable or

bitter taste.

The ('om])arative degree of coaling, i. e., a swelling of the wrapper

at the burning point leaving a black ash, can be readily determined

and noted in these tests. The character of the ash is also considered

very important, and in case it Hakes badly or is of a very dark, dull

a Bulletin No. 100, Part IV, Bureau of Plant Industry, U. S. Department of

Agriculture.
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<iolor the seed from plants producing such tobacco is discarded.

The seed from only those plants which produce tobacco that l)urns

evenly, closely, and holds fire well, with no coaling and with a Avhite,

close, compact ash, is selected for further planting in the production

of good burning types.

In the case of cigar-wrapper tobacco an additional test is made in

which some standard filler and binder tobaccos are used and only the

wrappers are taken from the plants to be tested. This give^^ an

opportunity to observe the effects of other tobaccos on the burn of the

wrapper and gives a test which may be compared to the testing of

the wrapper in the ordinary way on cigars. A good, uniform grade

of filler and binder is used in these tests. The wrappers from the

best burning plants burn a little ahead of the filler, but hold fire Avell

and burn evenly around the cigar.

These tests are further supplemented by another and more delicate

one for bringing out the fine points of difference in the wrapper

leaves from the individual seed plants without the possible influ-

•ence of any other filler or binder, or of poor w^orkmanship. Wrap-
pers taken from the half leaf left in making the cigar test are placed

on prepared forms, the shape and size of an average cigar, just as

they would be placed on a cigar, and are allow^ed to dry on these

forms. The forms are removed after the Avrappers are thoroly

dried, leaving the wrapper in the shape of a tube, just as it w^ould

be if it could be removed from the cigar in a dry condition. One
end of this wrapper tube is placed over the end of a glass tube,

upon which it fits closely. A current of air is then draw^n thru the

glass tube, entering at the end on which the wrapper was placed and

of sufficient strength to give the best conditions for burning. The
end of the w^rapper is then lighted wath a spreading flame, and accu-

rate notes are taken on the length of time the tobacco holds fire

and the character of the burn. The w^rappers from the best burning

leaves wall burn up evenly, but w^here the combustion is at all

deficient it is clearly brought out in this test. In many cases instead

of burning evenly the fire will run in streaks about the leaf or will

go out wdien it reaches a vein. Some of the leaves will scarcely

burn at all under these conditions, while others w^ill burn in a very

satisfactory way. This final, delicate test is used more especially

for cigar w^rappers than for any other class of tobacco. In all cases

a final test is made by smoking a cigar made from the tobacco under

test.

Whether the grower uses the methods wdiich we have described

in testing the burn of his- tobacco or not, it is comparativeh^ easy for

him to make a definite test of the combustibility of the leaves from
all the plants which he selects for seed, and in this w^a}^ gradually
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breed up good burning types of tobacco in which the burn will be

uniform thruout. This uniformity in type can only be secured by

saving the seed of the plants producing the good-burning type of

tobacco, these having been protected from cross-pollination accord-

ing to the method described in this bulletin.

THE SELECTION OF SEED PLANTS.

The successful improvement of tobacco varieties by selection de-

pends on the characters of the plants saved for seed production. Too
much emphasis can not be given to the necessity for great care in the

selection of seed ^^lants. The history of the production of the valu-

able varieties of tobacco by seed selection is sufficient evidence of the

importance of this subject. The running out or deterioration of the

established varieties where careful seed selection has not been fol-

lowed and the consequent deplorable financial condition of the

growers of these inferior tobaccos is additional argument for the

adoption of the most improved methods of saving seed by all growers.

Inasmuch as any improvement in the yield or quality of tobacco

means that much additional profit to the growers and manufacturers,

attention to seed selection is a matter of direct financial importance

as well as scientific interest.

The development of highly specialized means for manufacture and
the increasing demand by the consumers for a variety of manu-
factured tobacco products are important reasons for the most careful

study of seed seh'ction as a means for producing tobacco adapted for

the manufacture of special grades. In fact, a survey of the con-

ditions of the tobacco growers in different sections shows that in

those regions where a systematic attempt is made to produce a type

of tobacco adapted to the specialized market requirements the pros-

perity of the tobacco growers is much greater than where no such

attention is given to the improvement of the crop. It can be safely

stated that the tobacco grower of the present day and of the future

must either keep pace with the demands of the market or be forced

out of business. Owing to the increased general prosperity and
wealtli of the United States, tobacco consumers are constantly de-

manding a higher grade of tobacco, a demand which, if taken advan-

tage of l)y the producer, means greater profit and better prices for the

specialized crops.

The connnoii practise in selecting tobacco seed plants in many
tobacco-growing regions is to save a group of a dozen plants, more

or less, depending on tlie acreage of tobacco grown, in some con-

venient corner or section of the field where they will interfere least

with the harvesting of the crop. A visit to any tobacco-growing re-

gion in the United Stj.tes shortly after the cro]) is harvested will

show these clumps of plants which have been left for seed. It is
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usually the practise of the best growers to save portions of one or

more rows producing the best plants, but frequently even this care is

not given to this most important factor of tobacco growing. On the

large tobacco plantations the writers have frequently observed a sec-

tion of the field set apart for seed production. In some cases the

poorest plants in such sections have been topt, while in others this

practise has not been followed. This method of selecting seed plants

is not as desirable as that employed in saving seed in most farm crops.

It means that the groAA-ers do not take advantage of the variability of

the individual tobacco plants in the field, and consequently lose the

benefits to be derived from using the best plants as the parents for

the next year's crop. After carefully studying the plants in hundreds

of tobacco fields, the writers have found that the best plants do not

groAV in groups, but in different parts of the field, and can only be

found by diligent search and careful observation of the crop, plant

by plant, from the time the plants are set out in the field until they are

topt. As soon as the benefits to be derived from seed selection and

breeding have been demonstrated in tobacco-growing communities

the growers are usually quick to take advantage of the improved

methods of saving seed.

It has been frequently urged that change of seed is beneficial. In

the light of recent investigations and observations on this subject

this contention is believed to be incorrect in the case of tobacco. In

other words, seed should be saved on the farm or field where the crop

is to be grown. A change of seed is always experimental, and, as

pointed out in the discussion of the introduction and acclimatization

of new varieties, such change when necessary should be made only

after carefully testing the seed for several years and securing by

selection a strain Avhich is adapted to the local soil and climatic

conditions. In some tobacco-growing sections growers frequently

buy their seed or obtain it from some other source than their own
crop. While it may be true that this practise may be advisable in

some cases—for example, when the seed is procured from tobacco-seed

breeders having the same general soil and climatic conditions as the

groAvers—this plan is not a good one to folloAV as a regular source of

seed and is not practised by the most successful tobacco groAA^ers. The

experience of the best groAvers and of scientific in\^estigators of

tobacco, as in the case of other farm crops, such as corn and cotton,

goes to prove that the best policy is for every grower to save his own
seed from the best plants in his crop. Instead of the A^arieties of

tobacco running out by reason of having been groAvn under the same

conditions continuously, it has been demonstrated that they are

improA^ed by the adoption of simple and practical methods for the

selection of seed plants and the saving of seed.
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In order that the grower or breeder may select seed plants intelli-

gently it is necessar}^ for him to form an ideal of the t3q3e of plant

which it is desirable to grow. Without a clear conception of the t^^pe

of plant desired any improvement by seed selection will be accidental,

and as a rule the efforts in this direction will be unsuccessful. It is

also necessary in forming the ideal to keep in mind the purpose for

which the tobacco is produced in order to develop a type which will

meet the demands of the market. For instance, in the growing of

cigar-wrapj)er tobaccos a broad, round leaf, adapted for the cutting of

the largest possible percentage of wrappers, is most desirable, so far

as the shape of the leaf is concerned. The production of a high-

yielding type must be governed in all cases by the effect of such

change in the size and number of leaves upon the quality of the

tobacco. The information necessary • for the intelligent selection of

desirable plants for seed can only be gained b}^ a careful stud}' of the

plants, the cured and fermented product, and the market demands.

The plan of selection of seed plants followed by the writers is to

examine with greater or less care, several days before topping, every'

plant in the field from which selections are to be made. As indi-

cated before, it is always advisable to study the plants from the time

they are set out, whenever this plan is practicable, with a view to

picking out the best plants for seed. Such plants, when found, can

be marked with a tag, string, or heavj^^ rag, so that they can be

readily identified when the final selection is made. Some characters,

such as time of maturity, are more easily observed in the young

plants than later; hence the importance of marking the plants show-

ing the characters desired whenever they are found.

The size of at least three leaves in apparently desirable plants

should be measured—one at the bottom, one near the middle, and

another at the top of the plants. These measurements can easily be

made with an ordinary yardstick, taking the length from the point

of attachment of the leaf to the stalk to the tip and the width at the

broadest point. The development of the top leaves by reason of

further growth can be taken into consideration, tho in most tobaccos

well-developed top leaves are correlated with early-maturing plant

and always with uniformity of leaves on the same plant. The
shape, size of veins, color, texture, and other characters of the leaves

should be taken into consideration.

The number of leaves should be counted, also the number of suck-

ers, and observations made, and, if possible, recorded of the uni-

formity of the shape, size, and other characters of the leaves in dif-

ferent portions of the plants, tlic i)resence of rust or other fungous or

bacterial diseases, the height of the ])lants, and the spwcQ between the

leaves, or l(»ngth of internodes. The transmission of these charac-
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ters from parent plants to progeny is shown in Plate VIII. A de-

tailed estimate of the plants in the field in respect to these charac-

ters is valuable only as a guide to the selection of the best type of

plants for a particular or a pedigree record, but must always be of

secondary importance to the judgment of the grower as regards the

general type of the plants and their adaptability for successful and

profitable production.

In cigar-filler, smoking, and other varieties an intelligent selection

can only be made b}^ the study of the cured and fermented leaves.

In this case it is necessary to save of plants that show in the field the

general physical characteristics desired several times the number that

will be necessary for seed. The leaves of these plants must be

primed and kept separate, properly labeled, hung in the curing shed

with the remainder of the crop so as to get normal curing conditions,

and carried thru the processes of fermentation with the bulk of the

crop. After the fermentation or sweating process has been com-

pleted, the samples from the individual plants can be tested, the seed

from the poor plants discarded, and the seed from the best plants

saved for planting. A description of the apparatus which has been

devised in the Office of Plant Breeding Investigations for testing the

burn or combustibility of cigar wrappers and for assisting in the

comparison of the quality of cigar-filler and smoking tobaccos has

been published, as previously stated. In the study of the samples

from the individual seed plants it is absolutely necessary that they

all be brought under uniform conditions of moisture, heat, and
other conditions affecting the character of the leaves before the tests

are made. Final tests must always be confirmed by the use of the

tobacco in cigars, pipes, or by other means of consumption for Avhich

the tobacco is adapted.

RECORDS or BREEDING WORK MADE IN THE FIELD.

The form of record blank used in the breeding work of the writers,

together with the directions for note taking and definition of terms, is

given here for the benefit of those who may wish to carry on system-

atic breeding work and keep a pedigree record of the parent plants

and their progeny. This plan of record keeping is being constantly

revised as the knowledge on the subject increases, but up to the pres-

ent time the plan described has been found to be very useful and
valuable, covering the most important characters and points neces-

sary for an adequate record. The plants finally selected for seed are

usually given a number for identification, this number being written

on a small, strong tag attached to the top of the plant below the paper
bag with a short piece of flexible wire.
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The following form for note taking in the field is printed on a

large shipping tag

:

Tobacco 1 ^,

[J. S. P. B.
j

U.
Date

Type
Leaves

:

Number Length
Width Thickne>?s

Shape Color

Uniformity Rust
Spots Gum
Maturity Position

Venation

Stem :

Height Circumferenco
Length of internodes

Suckers

:

Number Size

Position

Seed

:

Number of pods

Date of picking

Harvest

:

1st 2d 3d

The directions for note taking for use in making field notes

adopted by the Office of Plant Breeding Investigations of the United
States Department of Agriculture are as follows:

In order to secure uniformity in nomenclature and note taking and promote
uniform methods of classification in tlie tobacco-breeding experiments the

following system has been julopted and should be closely adhered to l)y those

conducting these experiments and applied to all records made in the course

of these investigations

:

Nomp:nclature.—The word rarietj/ should be used to designate distinct, well-

recognized, and established kinds of tobacco ; as, for example, Sumatra. Con-

necticut Havana, White liurley. and Zinnner Spanish.

The word .strain should be used to designate a slight local modification of

a vjiriety in which some intrinsic (piality has been bred, such ns tendency

to produce a heavier yield, improved shape of leaf, or better adaptability to

locjil conditions, as, for exami)le, Cooley's Connecticut Havana, Connecticut

Sunijitra, or Jones's Zinnner Spanii^ji.

Tlie word type should be applied to new varieties which are selected for

experimental i)urposes and have not come into connnercial use.

Type numhers.—In the fields where selections are made several distinct

types may be found, and a nunil»er of seed plants should be selected for ex-

perinuMital puri>oses in each type. A numlxM* should also be given each tyi>e.

and in all records of experiments with lliis type it should be referred to

under this number. WIkmi a new type is found the list of existing type

numbci's should I»e c()nsullc(l. so th.at no two types may be given the same
iiunibci-. For example: ](irirfu, Sumatra; stniiii, Connecticut Sumatra:
/.////c. / (Crumple). Wliercvcr it may be tlesirable the type may be further
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identified by a distinctive name, as for example, in the caf-e of the Connecticut

Sumatra strain, type, 2 (Green leaf) ; type, Jf (Broad leaf).

Selection numbers.—The individual plants selected for propagation should be

given numbers which will serve to identify them, as well as the type and the

generation to which they belong. Each plant is represented by a combination

of numbers, the first one representing the series and usually corresponding to

the type in which the plant belongs. Each succeeding number represents the

individual parent plants in that generation, the last being the number of the

individual selection in the last generation. For example, in the experiments

with the improvement of Connecticut Sumatra tobacco in the second generation

of selections the following numbers have been used : 1-5-6, The first number
(1) refers to the series, and, in this case, to type 1 in the Connecticut Sumatra
strain; the second number (5) refers to the number of the seed plant selected

and used for planting the second generation; the last number (6) refers to the

seed plant saved for planting the third generation selected from the crop raised

from plant No. 1-5 ; while 2-3-8 refer to a selection of the green leaf Connecticut

Sumatra type, plant No. 3 of the first generation, and plant No. 8 of the second

generation selected from crop raised from No. 2-3.

Hybrid numbers.—The general plan of assigning numbers to tobacco hybrids

is similar to the system followed in the selections except in the case of the type

number, which consists of a figure and a letter. The letter is added to the

figure in order to distinguish the hybrids from the selections and may be used

to identify the individual hybrids of similar parentage. A different type

number should be given to each series of hybrids, and a different letter to each

hybrid within the series, as, for example, 41a, 41b, and 41c refer to individual

hybrids between Connecticut Havana and Connecticut Sumatra ; 42a to hybrids

between Connecticut Havana and Connecticut Cuban, and 43a to hybrids between

Connecticut Broadleaf and Connecticut Cuban, respectively. The hybrid numbers
should not be duplicates of the selection numbers.

Assignment of numbers.—In order to prevent confusion arising from using

the same numbers in different sections, it is proposed to assign certain numbers
to each natural center of breeding experiments. These numbers should be

consulted before new numbers are given to types or hybrids. The numbers
from 1 to 100, inclusive, are assigned to the Connecticut Valley experiments

;

101 to 200, inclusive, to the Florida experiments, and 201 to 300, inclusive,

to the Maryland experiments.

The names of the established varieties of cigar-wrapper tobaccos grown in

the Connecticut Valley are (1) Connecticut Havana; (2) Connecticut Broad-

leaf ; and the varieties introduced in an experimental way which are grown
to a limited extent under cloth shade are (1) Sumatra and (2) Cuban. A
number of distinct strains of Sumatra and Cuban varieties grown from im-

ported seed have been produced and are recognized as modified types of the

Sumatra and Cuban tobaccos, so that in order to distinguish these types from
the imported varieties they should be known as Connecticut Sumatra and
Connecticut Cuban tobaccos. The types which have been selected for experi-

mental purposes are as follows: Connecticut Sumatra type: 1, Crumple; 2.

Greenleaf ; 3, Sumatra ; 4, Broadleaf ; 5, Belgian ; C, Abnormal ; 7, Smoothleaf

;

8, Freak; 9, Mosaic; 10, Mongrel; 25, Holcomb Hollow; 27, Resistant; 28,

Diseased. Connecticut Cuban type : 11, Cuban ; 12, Dark Green ; 13, Havana

;

14, Freak. Cuban : 20, Imported Cuban. Connecticut Havana : 30, Cooley.

Connecticut Broadleaf : 50, Brewer ; 55, Favorite.
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The principal variety of tobacco grown in Florida for cigar-wrapper purposes

has been developed from imported Sumatra seed and is commonly known as

Florida Sumatra tobacco. The Florida Sumatra types which have been se-

lected for experimental purposes are : 101, Lott ; 102, Attapulgus ; 103, Oval-

leaf ; 104, Greenleaf; 105, Shortstem ; 100, Prolific; 107, Spiralbud ; 108,

Corry; 109, Fain; 110, Bell; 111, Gregory.

The variety of tobacco grown in Maryland for smoking purposes is commonly
known as Maryland Smoking. The types which have been selected for experi-

mental purposes in this variety are : 201, Sasser ; 202. Satin ; 203, Thickset

;

204, Narrowleaf; 205, Red Clay; 206, Hill; 207, Holland; 208, Drury ; 209,

Long Red ; 210, Wilson.

Measurements of stems.—The height of the stem of seed plants should be

measured from the surface of the ground near the base of the plant to the last

12-inch leaf at the top which would be left after topping. The height of stem-

topt plants should be measured to the leaf that will be highest after topping,

so that in all cases the length of internodes may be determined by dividing the

height of the stem by the number of leaves borne by that plant. The measure-

ments should be made at the time of the first priming or just before cutting.

The circumference of the stem should be measured half way between the

point of attachment of the middle leaf and the one next below, just before

harvest.

Measurements of leaves.—The third leaf from the bottom (1), the middle

leaf (2), and the third leaf (3) from the top should be used for determining

the size of leaves. The length should l)e measured from the iwint of attach-

ment to the tip of the leaf. The width should be measured at about the

middle of the leaf at its widest point.

The number of leaves counted for record should include all except those top

leaves under 12 inches in length which would be cut off in topping.

Descriptions of leaves.—Definitions of the terms used in the description of

leaA'es are given below

:

Shape:

Linear. Narrow ; several times longer than broad.

Lanceolate. Tapering; several times longer than wide.

Oblong. Nearly twice as long as broad.

EUipticah Oblong, with flowing lines.

Oval. Broadly elliptical.

Orate. Like sectfon of a hen's egg.

Cordate. lleart-shapcMl.

Ohonite. Larger at tip thnii at base.

Vniformitj/:

Very good. All leaves alike from tup to bottom of plant.

Good. The midddle leaves alike.

Medium. Irregularity not iiiMrked.

Poor. Irregularity marked.

Very poor. \vvy undcsinihle irrei^ularity.

Position :

Erect. Makes sharp angles with sl«Mn.

Partlj/ erect. Between «>r«>ct and liori/.ontal.

Horizontal. At riglit Mugies witli stem.

Dntopiufj. Tops of leaves dro<ti»ing.

Pendent. Hanging d'.wnwjird.
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Venation:

Coarse. Large midrib and veins ; veins spreading over entire leaf into

margins.

Medium. Large veins in central portion of leaf.

Fine. Small midrib and veins ; veins not prominent in the uifirgin of

the leaf.

Rust:

None. Absence of rust.

Slight. A few spots on few leaves.

Injured. Parts of the leaves destroyed.

Destroyed. Most of the leaves rusted.

Leaf spots.

\

None. No spots present.

Incomplete. Part of the leaves evenly spotted.

Complete. All of the leaves evenly spotted.

Irregular. Part of the leaves irregularly spotted.

Amount of gum:
Slight. Very little gum present.

Medium. Deficient.

Normal. The desirable quantity.

Excessive. More than desirable.

Maturity:

Very early. About two weeks earlier than medium.

Early. About one week earlier than medium.

Medium. Usual time of maturity.

Late. About one week later than medium.
Very late. About two weeks later than medium.

Thickness:

Thick. Very coarse and heavy.

Medium. Usual thickness.

Thin. Light and thin.

Very thin. Very thin texture.

Color in field:

Very light. Pale yellowish green.

Light. Pale green.

Medium. Green.

Deep. Concentrated green.

Dark. Dark green.

Very dark. Very dark green.

Yellow. Yellow green.

Very yellow. Deep yellow green.

Color in ivarehouse:

Very light. Very light brown.

Light. Light brown.

Medium. Most desirable brown.

Dark. Dark brown.

Very dark. Very dark brown.

Elasticity:

Strong. Leaf stretches without tearing.

Medium. Between strong and weak.

Weak. Does not stretch and tears easily.
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Date of germination, etc.—In making notes on the date of germination and
date of coming up the following outline may be used

:

Date of germination:

Very early. Most vigorous and early.

Early. Vigorous and large percentage sprouted.

Medium. Medium early.

Late. Few sprouted.

Very late. Very few sprouted.

Date of coming up:

Very late.

Late.

Early.

Very early.

Date when cured, etc.—The date in column headed Cured (in the record

form for field notes) is the time of taking down the leaves in the sheds. The
date in column headed Bulked is the time the tobacco is put in bulk and fei-

mendation begun. The date in the column headed Fermented indicates the

time that the tobacco has finished fermentation in bulk and is ready for sizing

and assorting. Yield is the weight of each grade as assorted for trade con-

ditions.

PERMANENT RECORDS OF BREEDING WORK.

A convenient way for making a i:)ermanent record of the individ-

ual notes on the parent phmts and their progeny is shown in the

following form, which is printed for the Office of Plant Breeding

Investigations on sheets kept in a '" loose ledger " cover adapted

for this purpose:
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In the breeding work conducted by the writers a portion of the

seed from the plants saved for seed is sown in small sections in the

seed beds and the plants are subsequently transplanted to separate

TOWS in the field. From the rows of plants producing the best type

and quality of tobacco further selections of seed plants are made.

In this way the productive capacity of the individual seed j^lants

can be tested and a record of their jDerformance made by the breeder.

Usually 100 plants are grown from the seed of each seed plant in

the individual rows in the test plats.

The sections of the seed beds necessary for producing this number
of plants at one time for transplanting are usually 3 by 3 feet in

size, boards one-half inch in thickness and 6 inches in width being

used for making the partitions. These boards are usualh^ sunk in

the beds about 2 inches to prevent mixture of seed between the dif-

ferent sections. XecessariW the quantity of seed required to sow

these sections is very small, about 1 gram being used for this pur-

pose, which should be taken from the general seed product of the

individual plant. The seedlings from these sections can be trans-

planted by hand, care being taken not to injure the roots, and suffi-

cient water supplied to start the plants under favorable conditions.

This plan of testing the individual seed plants may not be practi-

cable for the grower of a small crop, but can be used to advantage

by tobacco breeders.

After the seed plants have been selected in the field the flowers

should be protected from cross-fertilization and the seed saved in

accordance with the directions given under the head of methods of

saving seed.

METHODS OF SAVING SEED.

The absolute necessity of saving seed free from cross-fertilization

was recognized by the writers in the beginning of the tobacco-breeding

experiments. The readiness with which tobacco flowers are* cross-

])ollinated has been shown in a i)revious section, giving a description

of the flower, and has been emphasized all thru this bulletin. The
securing of pure, unmixt <eed is necessarily of the first importance in

developing imj)r()ved strains of tobacco which are sufficiently uniform

to meet the recjuirements of the manufacturers. After trying various

methods of keeping the seed pure by covering the flower head of the

plant it was found that the most practicable and efficient way to

protect the flowers from cross-pollination was by the use of a light,

strong manila paper l)ag. which serves to keep out all agents whereby

pollen may i)e transferred from plant to ]^lant and from flower to

flower, and at I he srme time does not interfere with the proper

develo]mient of the flower head and the seed. This method impresses
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all growers at first as being impracticable, but it has been found by

the writers and by many growers who have adopted it to be thoroly

practicable and in every way effective. Nearly all the growers in the

Connecticut Valley, where the work was first begun, are saving their

seed in accordance with this method, which is sufficient evidence of

its adaptability to practical farming conditions. The form of l)ag used

must not be thick or heavy enough to affect the natural transpiration

and growth of the plants. The kind which has been adopted for gen-

eral use is the lightest grade of manila

bag that can be procured at the grocery

or country stores. There is greater lia-

bility of the seed being injured under

southern or tropical conditions by

using a bag which is too heavy than

there is in the North. In order to pre-

vent any possibility of injury from

this cause, the writers have adopted

the method of puncturing the bag with

a large number of very fine holes,

which will admit air and at the same

time are not large enough to allow in-

sects to pass through and carry the

pollen from plant to plant.

The bags may be punctured by using

a sewing machine and arranging the

bags as in sewing ordinary cloth. The
sewing-machine needle of course must

not be threaded for this purpose. For

the average tobacco plant the paper bag

of 12-pound size has been found to be

the most satisfactory. AYlien the plants

to be bagged are of a small variety,

the 10-pound bag may be large enough,

but it will not allow sufficient room
for the proper development of the seed

head on a tobacco plant of average size.

The proper time for bagging is just before the first flowers open

and are ready for pollination. At this time the stem of the flower

head is sufficiently strong to support the weight of an ordinary paper

bag without injuring the plant in any way. AVhen the bags are ap-

plied earlier than this, the operation is more difficult and the tender

top of the plant is liable to be broken off or bent by the weight of the

bag. When the growing plant has reached the proper stage for bag-

ging, all branches just below those which form the main flower head
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Fig. 6.—Tobacco seed plant at i)roper

stage of maturity for the application

of a paper bag. The bag should be

placed over the seed head just before

the first flowers open. The top leaves

and sucker branches should be re-

moved before arranging the bag, in

order that nothing may interfere with

the development of the f^eed head.
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and all small leaves should be carefully removed. The accompanying

illustration, figure 6, shows the earliest flowers just ready to open,

which indicates the right stage of development for bagging. After

the floAver head has been carefully prepared, as indicated, the bag

should be inverted, placed over the flower head, the mouth gathered

closely around the stem just below the flower branches and tied

loosely enough to allow sufficient room for further growth, as shown

in figure T. At this stage of the plant's development the flowers

bloom rapidly, and a corresponding rapidity of growth takes place

in the flower head. This condition makes it necessary to visit the

bagged plants in the course of five

or six days in order to take the

bags off and remove all superfluous

growth in the nature of small

leaves, so as to give as much room

as possible for the development of

the flowers. The bag must be re-

placed immediately, before insects

have an opportunity to visit the

flowers and transfer pollen. This

process should be repeated two or

three times during the season and

the bag elevated each time in order

to allow for the rapid growth of

the stem.

After a sufficient number of pods

have set seed to produce the normal

quantity of seed, the bag may be re-

moved to ])revent any possibility of

mold during continued periods of

rainy w^eather. When this is done

all late buds and flowers must be

broken off, leaving only the pods

which have been fertilized to pro-

duce seed. It is also desirable to

remove all seed pods which are poorly developed, in order to eliminate

some of the seed which is likely to be light and undesirable.

'When all the pods are mature the plants are cut in the ordinary

way and hung to dry in a l):nn or other place having a free circula-

tion of air. In order to catch the seed of pods which open during

the process of drying, it is customary to ]Mit new bags over the seed

heads at the time the plants are cut. Thoroly dry seed may be

shelled and stored in glass vials or bottles with perfect safety, and

can be kept almost indefinitely in this way. The fully matured
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Fig. 7.—Tobacco seed plant showing arrange-

ment of a paper bag for the protection of

the flowers from cross-fertilization. At this

stage of devel(»pment a tobacco i)lant in-

creases in length very rapidly; conse-

quently, the bag should be tied loosely so

that it can be easily pushed up the stalk.



SEED SEPARATION. 57

and dry tobacco seed will retain its vitality when kept dry for ten

years, or, as has been observed in several cases, a much longer time.

The seeds saved in accordance with the methods here outlined are

larger, heavier, and of higher vitality than those saved in the ordi-

nary way. Self- fertilized seeds are free from the introduction of

hereditary tendencies from surrounding plants, and the characters

of a single plant are transmitted to the progeny with almost as

great uniformity as in the case of vegetative reproduction or propa-

gation from cuttings.

This method of saving seed requires very little more time than

the old method, and at the same time gives the groAver an opportunity

to study the types of tobacco in the field by coming in closer contact

with the seed plants themselves. He will of necessity make closer

observations as to the points of perfection or imperfection in indi-

vidual plants, and by protecting the flowers from cross-pollination it

is entirely possible for him to produce a pure and uniform strain of

tobacco after selection for two or three years, to improve his tobacco

in every way, and to weed out the undesirable and unprofitable

types which occur so frequently in the general tobacco field.

SEED SEPARATION.

The special value of large, heavy seed in the production of general

farm crops has long been established. Careful farmers and seed

growers have used various methods for selecting this grade of seed

for planting. Experiments with light and heavy seed in this and
other countries have demonstrated clearly and conclusively that larger

yields are obtained from heavy, plump grains than from small, light

seed. Live-stock breeders do not breed from w^eak or poorly devel-

oped parents, and it is just as important that plants be bred from
heavy seed with strong parentage as to use the best animals in the

production of improved breeds of live stock.

The writers have found this principle to be strikingly emphasized

in the production of tobacco from different grades of seed. The
plants from large, heavy seed not only grow more vigorously, but

have greater resistance to certain bacterial and fungous diseases

and show greater uniformity in the field and warehouse than plants

produced from inferior seed. Thus it can be seen that the specific

gravity of individual seeds has a very important bearing on some of

the main factors in the production of profitable crops of tobacco.

The reason for this is very evident when we consider the fact that the

heavy seeds contain a larger supply of food for the development of

young plants than the light seeds. It is not always true that the

heavy seeds germinate first, or that the plantlets from such seeds make
the most rapid growth in early stages of development, but they always
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make a healthier, more strudy, and stronger growth, and produce

much better plants in the end. The comparative size, production,

earliness, and other characters of plants raised from light and heavy

seed are shown in Plate IX, figure 1. It frequently haj^pens that the

light seed are the first to germinate, and in some cases the young

plants from the light seed are first to reach the proper stage for

transplanting. However, after they are about half grown they show

freaky tendencies and are very susceptible to various diseases, are un-

stable, and of little value to the tobacco grower. They sometimes

bloom earlier and mature before the

average well-developed tobacco plants

in the field, but are deficient in yield

and other important qualities. Such

plants are, of course, undesirable from

every standpoint and should be elimi-

nated before being transplanted to the

field, so as to give place to vigorous

plants grown from heavy seed.

It is almost impossible to select and

discard in the seed bed the weak

plants produced from light seed, so

that it must be done, if at all, before

the seed is sown. Doctor Trabut, in

his experiments with tobacco, sought

to make a separation of tobacco seed

according to diiferent degrees of spe-

cific gravity by throwing the seed

u])()n water and discarding those that

continued to float after a certain length

of time. This process effects a par-

tial separation, but it is incom])lete.

The extremely small size of tobacco

seed makes this method rather im-

practicable, for the reason that minute

air bubbles will adhere to the seed for a considerable time and hold

many of the heavy seed on the surface, while some of the lighter

ones will lose the air bubbles first and sink to the bottom with the

heavy seed. Notwithstanding the incompleteness of this method.

Doctor Trabut found a great difference in the growth and ]^roductive-

ness of the seed which sank to the bottom of the vessel first, and he

brought to light new and vital facts regarding the imjiortance of

usino; heavv seed.

In order to secure a inoi-e complete separation of the light from the

heavy grade of seed, the writei*s have devised a simple and practical

90

Fig. 8.—Tobacco seed separator. This ap-

paratu.s separates tlie light, immature,

and poor seed from the heavy seed, and

can be so regulated as to furnish any

degree of fineness of separation desired.

It is now being used extensively by to-

bacco growers.
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wind-blast apparatus, shown in figure 8, for separating tobacco seed

into heavy and light grades. This apparatus has already come into

general use by tobacco growers in the United States and other coun-

tries. It was described by Mr, A. D. Shamel in the Yearbook of the

Department of Agriculture for 1904. The seed separator here illus-

trated is a slight improvement over the original apparatus as de-

scribed by Mr. Shamel.

The improved apparatus consists of a foot bellows (a), connected

with a globe valve (c) by means of a rubber tube (h). The valve

(c) is connected directly with the seed receptacle (e). The seed

receptacle consists of a 1-inch glass tube (e) about 14 inches in length,

cemented in the reducer (//) with plater of Paris. At the extreme

bottom of the glass tube e and just above the top of the valve (c)

a fine wire gauze is fastened. The object of this gauze is to prevent

the seed from falling into the valve from the receptacle, and there-

fore it is necessary to use a wire gauze with very small mesh. An
ordinary gas pipe coupling (/), about 3 inches in length and slightly

larger than the tube 6, is firmly cemented to the top of the tube to

serve as a support for the tube g. The tube g is of glass the size

of tube e and about 6 feet in length. The apparatus can be sup-

ported by a convenient frame, which may be fastened to the wall or

set up wherever desired.

The bellows and tubing for this apparatus may be procured from
any chemical supply house, and the remaining parts from hardware
stores. They can be easily put together and the apparatus set up
in the proper manner by anyone who wishes to use it. A complete

device of this nature should not cost more than $5, a very small

sum compared with the benefits to be derived from getting rid

of the light and undesirable seed. In the successful operation of

this apparatus the following method should be employed: Pour
about 1 ounce of the tobacco seed to be separated into the seed

receptacle, and by means of the foot bellow^s pass a current of air

of sufficient strength thru the entire apparatus. The strength of

the current of air may be regulated by the globe vah^e so as to blow
out the desired proportion of the light seed. The light seed is blown
out thru the top of the tube and the heavier seed falls back into the

seed receptacle. The degree of separation may be controlled accu-

rately by means of the valve, the length of the tube, and the work
ing of the foot bellows. A much more complete separation may be

made by the use of a long tube than where a short one is used.

This simple apparatus serves to completely eliminate the evil re-

sults associated with the use of light and inferior seed. It is thoroly

practical in every way, and delicate enough in its operation to sepa-

rate the smallest kinds of seeds according to their individual speci-
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fic gravity. One apparatus is sufficient to separate seed for an en-

tire community, a plan whicii is being followed in some cases. A
pound of seed may be separated in less than half an hour. Thus it

is seen that the apparatus and cost of operating are very small and

not sufficient to prevent any tobacco grower from eliminating all

light and poorly developed seed, in this Avay not only increasing

the yield, but also improving the uniformity and quality of his crop.

DISEASE RESISTANCE.

In practically all fields producing diseased tobacco plants where the

writers have made observations some degree of immunity has been

noticed in individual plants which have been found growing among
badly diseased plants on infected soil. These cases of immunity could

not be explained on the ground of any differences in treatment, but

their resistance to disease was evidently inherent in the individual

plants. The same conditions have been found by other investigators

and workers in other farm crops, and from these resistant individuals

many immune strains have been developed. Among the most notable

are the variety of wilt-resistant cotton, improved by Mr. W. A.

Orton and Mr. Rivers, and the Iron cowpea, which is resistant to

root-knot caused by nematodes, improved by Dr. H. J. Webber and

Mr. W. A. Orton. The transmission of this immunit}^ found in indi-

vidual plants has made it possible to develop immune strains, and in

that way to produce thoroly healthy crops on disease-infected soils.

In most cases Avhere immune plants occur, if seed is saved from a

large number of such plants some of them will be found to transmit

their resistance to the progeny uniformly and thus give rise to the

easiest known method for the control of certain plant diseases.

In the case of tobacco, the seed of the immune plants must be saved,

with precautions to avoid cross-pollination, to insure the best results.

In the season of 1903 the writers made selections of plants in several

tobacco fields in the Connecticut Valley which showed immunity to

the tobacco wilt. These plants stood out very plainly and strikingly

in the diseased sections of the field, making a normal growth, and

were apparently not affected by the wilt in any way, while plants

ofrowinir all around them were so badlv diseased that thev ]:)roduced

no tobacco, and many of them died before nuituring seed. Seed was

also saved from some of the diseased plants that reached maturity.

Two rows were planted the following year on the infected soil, one

from seed of a resistant plant and the other from seed of an immune

plant, with the results shown in Plate IX, figure 2. In this instance,

by reoson of the foregoing and other obsiM'vations. it was found that

complete resistance to tlie wilt was obtained by one year's selection.
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A wilt in tobacco occurs in North Carolina which is evidently a

parallel case with the one found in Connecticut, and in all probability

could be controlled in the same way.

One of the most serious diseases affecting tobacco at present is the

root-knot caused by nematode worms. Tobacco seems to be particu-

larly susceptible to the attacks of nematodes, and many crops are

more or less seriously affected by this enemy. There is no known
remed}^ for this pest that is applicable in a practical way to field con-

ditions. Soil-sterilization methods are used successfully in plant

beds or in greenhouses, but such treatment is rather too expensive

to be used on large fields. The most practicable method for the con-

trol of this disease seems to be in the way of securing immune strains

of tobacco by seed selection and breeding. The writers have se-

lected a large number of individual plants that showed immunity in

the field, and the seed of these selections will serve as a basis for ex-

periments in the production of nematode-resistant types. The com-

plete success of other workers in obtaining resistance to nematodes

in varieties of sugar beets and cowpeas is good evidence that similar

results may be obtained in their efforts to obtain resistance to this

enemy in tobacco. The Iron cowpea shows strong resistance to the

nematode when planted on badly infected tobacco fields, and for this

reason can be highly recommended to tobacco growlers for use in

this connection.

The mosaic disease causes very serious injury in tobacco fields in

many parts of this country. The writers believe, from indications

observed during the past two years, that it will be possible to develop

strong, vigorous strains of tobacco which will be largely resistant

to this disease. In the case of some Maryland selections, resistance

to the mosaic disease seems to have been transmitted in a large

degree to the progeny of certain vigorous strains. In two plats

grown side by side under uniform conditions, one from seed of a

parent plant affected with mosaic disease, the other from a perfectly

healthy one, the following results w^ere obtained : Plat 1, grown from
the seed of the mosaic plant, showed 80 per cent of diseased plants

in the field; plat 2, grow^n from the seed of a perfectly healthy plant,

showed less than 20 per cent of diseased plants. It may be impos-

sible to entirely eradicate this disease by the production of immune
varieties, owing to the peculiar nature of the malady, but these fig-

ures, which have been duplicated many times, show A^ery conclusively

that by the development of stronger and hardier types of tobacco,

especially where heavy seed is used for sowing, it will be possible to

gradually reduce the percentage of mosaic plants in ordinary to-

bacco fields.
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There are numerous tobacco diseases which the writers believe may
be largely eradicated by producing immune strains. It is the inten-

tion of the Office of Plant Breeding Investigations to take up work

with as many of these diseases as seems practicable and endeavor

by selection to produce resistant types wherever it is possible to do so.

A NEW VARIETY PRODUCED BY
SEED SELECTION.

UNCLE SAM SUMATRA.

The original plants from which the

variety of tobacco known as Uncle

Sam Sumatra has been produced by

seed selection were grown under shade

on the plantation of the Connecticut

Tobacco Corporation, near Tariffville,

Conn. The first selections were made
in the season of 1903 on this planta-

tion in a field the plants of which were

grown from seed originally brought

from Florida. The Florida seed was

produced by plants which were grown
from seed originally imported from

the island of Sumatra. In a careful

study of the Connect icut-gi'own Su-

matra crops in 1903 a number of dis-

tinct types were discovered, some of

which were evidently very undesira-

ble, while others were apparently

desirable. A striking illustration of

two of these types is shown in Plate

VIII. The seeds of typical plants

of these types were saved under bag

and tested in 1904 in an experimental

field of 4: acres on the Indian Head
Plantations, at Granby, Conn. Fur-

ther tests of the Uncle Sam variety

in the season of 1905 in the Indian

Head Plantation experimental field and in other fields in the

Connecticut Valley and of plants of this variety gi'own in Florida

from Connecticut-grown seed have demonstrated the value of this

variety for growing under shade for the production of cigar wrap-

pers. The original plants of the Uncle Sam variety showed striking

variations from the generally accepted type of Sumatra tobacco, but

were believed to more nearly api)roach the ideal of a desirable cigar-
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Fig. 9.—Typical plant of Uncle Sam Suma-
tra tobacco, originated by the Department
of Agriculture in the Connecticut Valley

from Florida-grown seed and now being

extensively grown for cigar-wrapper pro-

duction. The shape, size, venation,

stretch, color, gloss, and other characters

are specially well suited for cigar wrap-

pers. This variety yields a large number
of the best grades of wrappers, and is

very uniform in all characters. It is a

vigorous-growing plant, of early nuiturity

and small seed production.
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wrapper variety than other types. In the experimental stages the

plants belonging to this type were classed as type 3 and called Su-

matra to distinguish it from the other types. As soon as its commer-

cial importance Avas established it w^as decided to call it the Uncle

Sam variety. This name w^as considered appropriate from the fact

that it is probably a striking variation produced by the effect of the

change of climatic conditions consequent on the introduction of

Sumatra-grown seed into the United States, and while it Avas dis-

covered in the Connecticut

Valley it appears probable

that it can be successfully

produced under shade in

Florida.

The striking character-

istics of this variety are

extremely round leaves of

fine texture, ^mall fine veins

growing at right angles

from the midrib, the large

number of leaves borne by

the individual plants, and
the wonderful uniformity

of size and shape of leaves

from the base to the top of

the plants. In crops raised

from the seed of this va-

riety a large proportion of

light - colored w r a p pe r

leaves are produced, which
when wrapt on cigars

have a smooth, glossy ap-

pearance. The leaves show
uniformly a good burn in

all practical and experi-

mental tests, and there is no
undesirable taste or flavor

present or noticeable wdien the wrappers are smoked on cigars. The
leaves have a peculiar and very characteristic habit of growth, stand-

ing out almost at right angles near the stem, and then drooping
slightly near the tips. The quantity of seed produced by plants of
this variety is very small, and very few and small suckers develop
at any time during the growing season. In figure 9 is shown a typical

plant of this variety, while figure 10 shows a typical leaf of this

variety grown from self-fertilized seed.
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The pedigree record of the original plants and their progeny shows

an average production of 21 leaves to the plant, having an average

length of 20J inches and a width of 14^ inches. The average number
of suckers is three and the size small. The average height of plants

is 6 feet, and the average period from the date of setting out the plants

in the field to the time of harvest is ninet}^ days. The length of inter-

node is 3J inches and the circumference of stem 8J inches. The plants

have been particularly free from the attacks of fungous diseases, and

the leaves have the necessary stretch, or elasticity, and strength to

cover the cigar well without in-

jury. The yield of wrappers in

the manufacturing process has

been exceedingly large and of the

best quality.

NEW VARIETIES PRODUCED BY
HYBRIDIZATION AND SEED
SELECTION.

THE COOLEY HYBRID.

The history of the origin of the

Cooley Hybrid is as follows: Se-

lect plants of the Havana Seed

variety grown by Mr. D. P. Cooley,

Granb}^, Conn., were used as

mother parents. Several flowers

on these plants were emascu-

lated at the proper time and polli-

nated with pollen produced by

plants grown from Connecticut

Sumatra seed in the season of

1903. From the plants grown
from this seed, selections of the

most desirable were made in 1004.

Fig. Il.-Typu'al plant of tlio CiM.lcy ll\i)rid

tobacco. Connecticut Havana Seed, female

parent; Sumatra, male parent. The hybrid

retains the habit of growth and adaptability to

Connecticut Valley conditions of the mother

parent, combined with the improved shape,

size, venation, and other characters of the

male parent.
From this crop typical seed plants

wore again selected, and the plants raised from this seed in 100r>

showed as great uniformity as ordinary crops of the mother Havana
Seed variety, so that the hybrid can be said to be fixt, and seed in

small samples has been distributed to interested growers. An illus-

tration of the Cooley Hybrid plant is shown in figure 11, while a leaf

of this variety is shown in figure 12. Illustrations of the Cooley

Hvbi'id tobacco jrrowii under shade are shown in Plate X.
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The Havana Seed variety has long, rather pointed leaves with

large veins. Only the tips of these leaves are suited to cigar-wrapper

manufacture, the middle and basal portions lacking the necessary

quality for good wrappers. This portion of the leaves is used for

binders and in some cases for blending w^ith cigar-filler tobacco. Inas-

nmch as the value of the tobacco depends on its capacity for pro-

ducing cigar wrappers, it is highly desirable and important that as

much of the leaf be utilized for wrapper purposes as possible. By
crossing this acclimated variety with the standard Sumatra A^ariety

a hybrid was secured Avhich produces short, broad, well-rounded

leaves Avith fine veins. In other

words, the hybrid combines the

hardy and acclimated charac-

ters of the Havana Seed with

some of the important charac-

ters of the Sumatra variety.

From the variations in the

plants of this hybrid it has been

found possible to produce about

the type of plant that is best

suited to cigar-wrapper manu-
facture Avhich can be grown
under the soil and climatic con-

ditions of the Connecticut Val-

ley.

The general characters of the

Cooley Hybrid distinguishing

it from the mother Havana Seed
variet}^ are increased number of

leaves; shorter, broader leaves

Avith A^ery small, fine A-eins; re-

duced seed production, and
more cA^en texture of leaf from
tip to base. The average num-
ber of leaves is 16; length, 27
inches; breadth, 17^ inches; shape, A^ery round; number of suckers,

2; size of suckers, small; height of plant, 29 inches; circumference
of stem, 2| inches; length of internode, 2 inches; time of maturity,
ninety-five days.

It is necessary that the seed of this hybrid be saved under bag
to aA'-oid the possibility of cross-pollination. If the seed is crost
Avith other plants, particularly Avith plants belonging to other
varieties groAvn in a region, it is probable that there AA^ill be con-
siderable breaking up in type and consequent deterioration of the

15507—No. 9G—07 m 5

Fig. 12.—Typical leaf of the Cooley Hybrid tobacco.

Connecticut Havana Seed, female parent; Suma-
tra, male parent.
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value of the variety for cigar-wrapper production. It is likely that

more or less variation will be developed in crops of this variety

for several years, but that this variability will not be ver}^ marked.
Small crops ought to be grown at first, even in the Connecticut Valle}^

Avhere the variety was produced. From these crops selections can

be made in accordance with the directions given in this bulletin

under the head of " The selection of seed plants," whereby acclimated

strains of this variety adapted to local conditions, which will be an

im^Drovement over the present variety, can be secured.

THE BREWER HYBRID.

The history of the origin of the variety known as the Brewer
Hj^brid is as follows: Plants of the Connecticut Broadleaf variety

raised from seed of the

strain grown by Mr. X. S.

Brewer, Hockanum, Conn.,

were crost in 1903 with

pollen secured from plants

grown in the Connecticut

Valley from imported Cu-

ban seed. ]\Iany crosses

were also made in 190-!-.

The plants raised from the

hj'brid seed in 190-1 showed

that a marked change had

been effected by hybridi-

zation. The hybrid plants

produced short, broad

leaves of fine, even tex-

ture with small fine veins,

an increased number of

leaves with little increase

in the height of the plants

and, in some cases, a nuich

improved type of plant for

cigar-wrapper i)roduction.

Selections from the crop of 190-1: were grown in 1905, and one

strain in pai-ticular showed such fixity of tyj)e that it may be con-

sidered ready for distribution to growers.

In the Connecticut Broadleaf tobacco the large size of the loaves

is correlated with large veins and rather coarse and inferior basal

poriions of the leaves. These basal jxirts of the leaves are only suit-

able in most cases for cigar binders and for blending with fillers. As

06

Fig. 13.—Typical plant of the Brewer hybrid tobacco. Con-

necticut Broadleaf, femaleparont; Cuban, male parent.
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in the case of the Havana seed variety grown in this valley, the tips of

the leaves produce the high-grade wrappers. It has long been recog-

nized that a most important problem was the production of a smaller

leaf Avith more uniform texture adapted for cigar-wrapper manu-

facture.

The Brewer Hybrid possesses many important characters that are

distinct improvements over the Broadleaf variety. The average num-

ber of leaves is 21 ; length of

leaves, 27J inches; width, 19J

inches; shape, very round;

height of plants, 42 inches;

circumference of stem, 2^

inches ; length of internode, 2

inches; number of suckers, 2,

of medium size. The time of

maturity is eighty- five days.

The suckering habit of the

h3?^brid is rather unsatisfac-

tory^ at the present time, for

it seems to inherit the sucker-

ing tendency of the Cuban
tobacco; but as some of the

plants in this variety have

been found to be compara-

tively free from suckers there

is little doubt that nonsuck-

ering strains can be developed

by seed selection.

An illustration of the

Brewer Hybrid is shown in

figure 13. The typical shape

and size of leaf of the hybrid

are shown in figure 14.

In the case of both the

Cooley Hybrid and the Brewer Hybrid the tobacco can be sold by
the growers and utilized by the manufacturers as improved Havana
seed and Connecticut Broadleaf tobacco, respectively. In this way
their production will not disturb the established market standards,

but simply meet the demands of the market for improved Avrapper

and binder tobaccos to the benefit of both the grower and the manu-
fa(;turer.

Fig. 14.—Typical leaf of the Brewer Hybrid tobacco.

Connecticut Broadleaf, female parent; Cuban, male
parent. The broad, very round leaf, fine venation,

and other desirable characters of the Cuban tobacco

are evident. These characters are combined ni the

hybrid with the burn, body, and taste of the Con-

necticut Broadleaf, the mother parent.
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Plate I. Fig. 1.—A field of tobacco raised in Connecticut from imported

Cuban seed. The result of usinji; unselected Cuban-grown seed in the

Connecticut Valley can be seen from a careful examination of this illus-

tration, which shows a typical instance of the breaking; up in the type of

tobacco, due to the abrupt change of soil and climatic conditions. The

branching type of plants bearing small leaves, constituting about one-

third of the total number of plants in the field, was absolutely worthless

for cigar-wrapper production, and many of the other variations from the

normal Cuban type were of inferior quality, thus greatly reducing the

yield and value of the crop. Fig. 2.—This uniform field of tobacco was
produced by carefully selecting for seed production the best plants in the

field shown in figure 1, and protecting the flowers from cross-pollination

by the use of paper bags for two seasons. The undesirable types of plants

were eliminated by this practise, and a uniform and desirable type secured,

adapted to the soil and climatic conditions in Connecticut.

Plate II. Fig. 1.—This type of plant found in Connecticut fields grown from

freshly imported Cuban tobacco seed was selected for propagation. Fig.

2.—The progeny of a single Connecticut Cuban seed plant, similar to

figure 1, showing the uniformity of type of plants grown from self-

fertilized seed, and the marked similarity of every plant to the tyi^e of

the parent seed plant.

Plate III. The two uniform types of tobacco shown in this illustration were

produced by sowing the seed of typical plants of these types growing in the

same field and under similar conditions, free from cross-fertilization.

These types of tobacco have been improved by careful selection of the

best individnnl i)Iants from year to year adapted to the purpose for

which eacli type is j)roduced. This experiment has demonstrated that

the size, shape, venati(m of leaves, and other characters of tobacco

plants can be propagated imiformly every year by judicious selection of

seed i)lants of the type desired and the saving of the seed under bag.

Plate IV. The introduction of Florida-grown Sumatra tobacco seed in the

Connecticut V;ill(\v wns followed by :» breaking up of the tyi>e <if this t )l);\cco.

Among these tyi)es, few of which were desirable, and many undesirable, the

two types shown in this illustration were found. The seeds of typical

l)lants of these types were saved under bags, from which uniform strains

were protluced the following se.'ison. Both of these types of tobacco are

valualde for growing under sluule, and the two rows, one of each tyi>e,

growing side by side, offer incontrovertible proof of the value of the methods

of seed selection di'scrilKtl in this bulletin in the production of uniform

types of tobacco.
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Plate V. The two i)lants shown in this illustration, one hearing few small

suckers, and the other many large sucliers, represent the average variahility

of tobacco plants as regards the sucliing hahit. The plants are of the

same variety, grow side by side in the row, are of the same age, and were

grown under similar conditions in every respect. The leaves of the plant

bearing few suckers are uniformly wide and round, while the leaves of the

plant bearing large suckers are long and pointed, and have a tendency to

vary markedly in size from the top to the base of the plant. This char-

acter is hereditary and consequently the suckering tendency may be con-

trolled by tobacco growers by seed selection.

Plate VI. Fig. 1.—The characteristic variability of tobacco plants as regards

time of maturity, as shown in this illustration, is a matter of connnon

observation in tobacco fields. The difference in the time cf ripening of the

leaves in the individual plants is of special importance in the tobacco crop,

from the fact that in most cases all of the plants in the field are harvested

at one time, and overripe or underripe leaves are inferior in quality. For

this reason it is desirable that the plants mature uniformly thruout the

field. Fig. 2.—The two rows of tobacco plants shown in this illustration

demonstrate the possibility of securing uniform early or late strains of

tobacco by seed selection. Tlie two rows were grown under the same

conditions.

Plate VII. The character of the burn of .leaves of individual tobacco plants

varies in a marked degree, even among plants of the same variety gro^^'n

under the same conditions and treated alike in the curing and fermenting

processes. The two rows of plants in this illustration were grown from the

bagged seed of two plants of the same field, growing side by side, one a

plant producing good and the other poor burning leaves. These two
progeny rows inherited uniformly the character of burn of the parent

plants, demonstrating that it is possible to improve the quality of burn in

a varietj' of tobacco by seed selection.

Plate VIII.—The Connecticut-grown Sumatra tobacco produced a number of

types of tobacco very different in all characters. The two rows of plants

shown in this illustration are the progeny of two representative plants of

these types, grown under the same conditions and showing the striking

uniform inheritance of the characters of the parent plants.

Plate IX. Fig. 1.—The row of tobacco plants in the left in this illustration,

raised from heavy seed, shows the more vigorous growth, earlier maturity,

and greater uniformit^^ of plants raised from heavy seed, compared with

the less vigorous plants raised from light seed shown in the row on the

right. Fig. 2.—The row of small plants shows the dwarfing effect of the

root-rot in Connecticut Sumatra tobacco, while the row of vigorous plants

shows a resistant strain secured by seed selection.

Plate X.—Tlie two rows of the Cooley Hybrid tobacco shown in this illustra-

tion were grown under shade in the Connecticut Valley. The uniformity

of plants and the shape, size, and character o fleaves shown in these

rows are characteristic of this variety of tobacco. There is no decided

breaking up in type following hybridization, as is the case in other plants.
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Bui. 96, Bureau of Plant industry, U. S. Dept. of Agriculture. Plate 'II.

Two Types of Connecticut Cuban Tobacco which Have Been Inbred for Three
Years, Showing the Value of the Practice of Inbreeding in Tobacco.





Bui. 96, Bureau of Plant Industry, U. S. Dept. of Agriculture. Plate IV.

Two Rows OF Connecticut Sumatra Tobacco Showing Variation in Type. Row on
Right, Greenleaf Type; Row on Left, Sumatra Type.
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Bui. 96, Bureau of Plant Industry, U. S. Dcpt. of A^ricu'ture. Plate VI.

Fig. 1.—Four Tobacco Plants of the Same Age, Showing Variation in Time
OF Maturity.

Fig. 2.—Two Rows of Connecticut Broadleaf Tobacco, Showing the Possi-

bility of the Production of Early Strains. Row on Right Raised from
the Seed of an Early Plant, and Row on Left from Seed of a Plant
Maturing at the Usual Time.





Bui. 96, Bureau of Plant Industry, U. S. Dept. of Agriculture. Plate Vil.

I

Two Rows OF Connecticut Sumatra Tobacco Grown under Uniform Conditions.
Row ON Right, Poor Burning Type; Row on Left, Perfect Burning Type.





Bui. 96, Bureau of Plant industry, U. S. Dept. of Agriculture. Plate VIII.
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Two Rows OF Connecticut Sumatra Tobacco Showing Variability in Type. Row on
Right, Belgian Type; Row on Left, Crumple Type.
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Bui. 96, Bureau of Plant Industry, U. S. Dept. of Agriculture. Plate X.

Two Rows OF COOLEY HYBRID TOBACCO GROWN UNDER ShADE.
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Bureau of Plant Industry,

Office of the Chief,

Washington^ D. (?., August i, 1906.

Sir: I have the honor to transmit herewith and to recommend for

publication as Bulletin No. 97 of the series of this Bureau the accom-

panying- manuscript entitled "Seeds and Plants Imported during the

Period from December, 1903, to December, 1905.''

This manuscript has been submitted by the Botanist in Charge

of Seed and Plant Introduction and Distribution with a view to

publication.

Respectfully, B. T. Galloway,

Chief of Bureau.
Hon. eJAMES Wilson,

Secretary of Agriculture,
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B. P. 1—231.

SEEDS AND PLANTS IMPORTED DURING THE PERIOD FROM

DECEMBER, 1903, TO DECEMBER, 1905.

INTRODUCTORY STATEMENT.

This is the eleventh inventor^^ of seeds and plants that have been

gathered together by this Office, inainl}^ from foreign countries, and

represents two years of work.

It is not published to inform experimenters of plants that are on

hand for distribution, because in the great majority of cases the plants

and seeds listed have been imported for special problems upon which

the Department is at work and they have been already assigned to

their respective experimenters and are now, many of them, growing

in some part of the country.

These inventories are historical records of the introduction of new
plants, some of which have already started new industries in this

country. In the past historians have as a rule disdained to consider

the advent of a new crop as worthy of careful record, notwithstanding

the fact that its arrival might exert a remarkable influence upon the

development of the countr3^ It is believed that the publication by

the Government of such a record will avoid in the future for these

new industries the uncertainty which now exists as to the time of

arrival in America of some of our most important plant cultures,

which were probably first introduced by the Department of Agri-

culture. To the large number of agricultural experiment station

workers and others who are experimenting with the various introduc-

tions, these inventories will be almost indispensable.

As remarked in previous inventories no attempt is made to reform

the nomenclature of the plants imported, for in many cases the iden-

tification of imported seeds and plants is impossible until several 3^ears

after their introduction. They must first be grown and studied by

specialists in the various plant groups, who are sure sooner or later to

include them in their monographs, in which places, and not in such an

inventory, botanists are accustomed to search for the most recent

nomenclature.

5
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6 SEEDS AND PLANTS IMPORTED.

This inventory represents not merely the names of and remarks

regarding new plant introductions, but embodies often the notes made
at the time of collection b}^ agricultural explorers who have been kept

at very considerable expense in the field. In the present case it

includes in part the collections made by Prof. H. L. Bolley, of North

Dakota, who was sent thru the flax-growing region of pAirope in

search of the best varieties of flax, especially to find one that was

more resistant to the flax rust than those we already have. It covers

a portion of the seeds and plants collected by Mr. Ernst A. Bessey

during his travels thru a part of the Caucasus, the Crimea, and into

Russian Turkestan. It includes a list of valuable new seeds which

Hon. Robert P. Skinner very kindl}- secured in AbA'ssinia for the

Department when sent as commissioner to King Menelik in 1001:.

The valuable collection of 100 European potato varieties, made by

Prof. L. R. Jones, of the Universit}' of Vermont, is also included.

This inventory includes also the results of Mr. Thomas H. Kearney's

explorations in southern Tunis, where he was sent by the Oftice of

Seed and Plant Introduction Investigations to study the date varieties

of the Tunisian oases. The collection of date offshoots which Mr.

Kearney secured is unique in that it was made after a careful exam-

ination of the palms while in full bearing. This is the first time that

an agricultural explorer has been given the opportunity to spend the

fruiting season in foreign date gardens, and Mr. Kearney's descrip-

tions of the varieties collected in Tunis are from actual observation and

not from hearsay. Dry land olives, pomegranates, pistaches, spineless

opuntias, and drought-resistant fodder crops were also given attention

by Mr. Kearney while in this interesting desert region. The collec-

tions made by Mr. P. H. Rolfs during his explorations of the vanilla-

growing regions of Mexico are chronicled in this inventory, and the

vanilla cuttings secured at that time are contributing their share

toward the solution of the problem of vanilla culture in Florida.

A. J. PlETERS,

Botanist in Charge.

Office of Seed and Plant
Introduction and Distribution,

Washington, J). C, August L lUOG.
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INVENTORY.

9897 to 10260.

From Russia. Received thru Prof. H. L. Bolley, November 24, 1908.

A miscellaneous assortment of seeds collected by Professor Bolley during the season
of 1903, as follows:

linum usitatissimum.

Secale cereale.

avena sativa.

Triticum vulgare.

HORDEUM vulgare.

Helianthus annuus.

9897 to 10167.

10168 to 10182.

10183 to 10193.

10194 to 10218.

10219 to 10222.

10223 to 10225.

10226. Bromus inermis.

10227 to 10231.

10232 to 10235. Medicago sativa.

10236 and 10237. Ervum lens.

10238 to 10240. Pisum sativum.

-10241 and 10242. Cannabis sativa

10243 and 10244. Brassica napus.

10245 to 10247. Brassica sp.

10248. CUCUMIS MELO.

10249. CiTRULLUS VULGARIS.

10250. RiBES GROSSULARIA (?).

10251. Gleditschia sp.

10252. Coronilla varia.

10253. Lotus corniculatus.

10254. Trifolium sp.

10255. Lathyrus sylvestris.

10256 and 102&7. Vicia sp.

10258. Vicia sp.

10259. Papaver sp.

10260. Prunus sp.

10261 to 10263.

Flax.

Rye.

Oat.

Wheat.

Barley.

Sunflower.

Smooth brome-grass.

Wild grasses.

Alfalfa.

Lentil.

Pea.

Hemp.
Rape.

Mustard.

Muskmelon.

Watermelon.

Gooseberry.

Honey locust.

Crown vetch.

Bird's-foot trefoil.

Wild clover.

Flat pea.

Wild vetch.

Wild yellow vetch.

Poppy.

Cherry.

From Khojend, Russian Central Asia. Presenteci by Mr. E. Valneff to Mr.
E. A. Bessey. Received December 18, 1903.

10261. Pyrus malus. Apple.

Seed from wild trees in the mountains.

7
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8 SEEDS AND PLANTS IMPORTED.

10261 to 10263—Continued.
10262. Prunus divaricata. Plum.

Black variety. Seed from wild trees in the mountains.

10263. Prunus divaricata. Plum.

Yellow variety. Seed from wild trees in the mountains.

10264. QuERCus SURER. Cork oak.

From Mustapha, Algeria. Received thru Dr. J.. Trabut, December 18, 1903.

10265 and 10266. Pistacia muttca. Turpentine tree.

From Smyrna, Turkey in Asia. Received thru Mr. B. J. Agadjanian^ December
15, 1903.

10265. Very dark brown. 10266. Very V)right green.

10267. Pistacia atlantica. Bitoom.

From Duperre, Algeria. Received thru Mr. Franck Joly, December, 18, 1903.

10268. Pistacia terebinthus. Terebinth.

From Marseille, France. Received thru Mr. Claude Montel, nurseryman, bv
Mr. W. T. Swingle, August, 1903.

10269. AvENA SATiVA. Oat.

From Mustapha, Algeria. Received thru Dr. L. Trabut, government botanist,

by Mr. T. H. Kearney, December 18, 1903.

10270 to 10274.

From Abo, Finland. Presented by Mr. Alarik Rosenberg, seedsman. Receive<l

September 25, 1903.

^ Seed from crop of 1903, grown on Hovirinha farm in St. Kerins county, state of

Abo and Bj(")rneborg, Finland.

10270. IIoRDEUM vuLGARE. Barley.

10271. AVENA SATIVA. Oat.

10272. Triticum vulgare. Wheat.

10273. Secale cereALE. Rye.

10274. PisrM sativum. Pea.

10275 to 10283.

From Stockhohn, Sweden. Secured by Mr. J. E. W. Tracy, thru the American
consul at Stockholm, from the (lovernor of Lulea, Sweden. Received Septem-
ber 25, 1903.

10276. HoRDEUM vuuiARE. • Barley.

10276. IIoRDEUM vuixjARE.' Barley.

10277. Triticum vuujahe. Wheat.

10278. Avena SATIVA. Oat.

10279. AVENA 8ATIVA. Oat.

lilark.

10280. Secale cereale. Rye.

10281. Canxaius SATIVA. Hemp.

10282. PnLEUM PRATENSE. Tlmothy.

10283. Vicia ( kacca.



DECEMBER, 1003, TO DECEMBER, lfK)5. 9

10284. Phaseolus radiatus. Mung bean.

l^^rom BeaukisH, Tex. Received thru Mr. John B. Lesheen, December 11. 1903.

(-Jrown in 1903 from S. P. I. No. 6430.

10285 to 10288.

From Paris, France. Received thru Mr. W. T. Swinj^le from the Jardin dcs
Plantes, December 21, 1903.

Cuttings of four species of pistache, as follows:

10285. PiSTACIA CHINENSIS.

10286. PiSTACIA TEREBiNTHUs. Terebinth.

10287. PiSTACIA MUTICA. Turpentine tree.

10288. PiSTACIA ATLANTICA. BltOOm.

10289 to 10308. Vitis vinifeka. Grrape.

From Erivan, Caucasus, Russia. Received thru Mr. E. A. Bessey, December
21, 1903.

10289.



10 SEEDS AND PLANTS IMPORTED.

10315. LiNUM usiTATissiMUM. Flax.

From Russia. Collected by Prof. H. L. Bolley in the season of 1903. Received
December 21, 1^03.

(Ramm, No. 2760.) Sample of Dalgonetz flax, crop of 1902, from Kharkof gov-

ernment.

10316. LiNUM USITATISSIMUM. Flax.

From Russia. Collected })y Prof. H. L. Bollev in the season of 190.3. Received
December 21, 1903.

Dlriny Gorky flax (Sakowickz No. 1 ). (See No. 9989.

)

10317. LiNUM USITATISSIMUM. Flax.

From Russia. Collecfed by Prof. H. L. P>ollev in the sea>Jon of 1903. Received
December 21, 1903.

Dlriny Gorky (Sakowickz No. 2). Seed said to ))e the same pedigree as "No. 1,"

S. P. I. iSTo. 10316.

10318. Tritk^um vulgare. Wheat.

From Kharkof, Russia. Collected by Prof. H. L. Bolley in the season of 1903.

Received December 21, 1903.

10319. Triticum vulgare. Wheat.

From Kharkof, Russia. Collected by Prof. H. L. Bolley in the season of 1903.

Received December 21, 1903.

10320. Secale cereale. Rye.

From Russia. Collected by Prof. H. L. Bollev in the season of 1903. Received
December 21, 1903.

10321. Avena sativa. Oat.

From Russia. Collected ])y Prof. H. L. Bollev in the season of 1903. Received
December 21, 1903.

10322. PiSTACiA terebinthus. Terebinth.

From Paris, France. Received thru Vilmorin-Andrieux & Co., December 30,

1903.

10323. PiSTACiA VERA. Pistache.

From Catania, Sicily. Received thru Mr. Robert W. Heingartner, December 30,

1903.

10324. SoLANUM coMMERSONi. Aquatic potato.

From Marseille, France. Received thru Dr. E. Heckel, January 2, 1904.

"Tubers of the so-called 'a(iuati(' potato' of Uruguay. Thu« species from Uru-
guay is being experimented with by Doctor Ileckel, of Marscilh', who is breeding it

with the ordinary i)otato and linds that it gives successive crops on the same soil

without the necessity of replanting, it also gives abundant foliage, which bethinks
may be used for green forage. lie further points out that the i)itter flavor of the skin

will ])n)te(t the potato against the depredations of subterranean eneniies. Its keep-

ing (jualitics (luring the winter are good. Very little rot appears, and rats are not

fond of it. Thes|)e(ial point, however, to be emphasized in conneetion with this

new species is that the diseases of the potato do not attack it. One dithtulty in its

culture consists in the necessity of workmg over carefully the soil to an unusual

depth, because the tubers -ire deeply buried in the soil. It flowers abundantly,
beginning in June and ending in September, tiie flowers having a jHM-fume similar to

that <Sf jasmine. Their odor on a hot day is perceptible for several meters. Plajit-
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DECEMBER, 1003, TO DECEMBER, 1905. 11

ing taken place in sontlu^rn France V)y means of whole or cut tubers in April and the

harvest is in October. Doctor Heckel's experiments are reported upon in the follow-

ing publications: Sur le Solanum commersoni Dunal, ou pomme de terre aquati(|ue

de rUruguay, in the Revue Horticole, No. 581, December, 1902, p. ,200; ('ontril ution

a I'Etude JBotanique <le quelques Solanum Tuberiferes, jiar M. Kdouard Heckel."
{Fairchild.)

10325. Hedysarum coronarium. Sulla.

From Malta. Received thru Dr. G. Borg, December 27, 1903.

"Dried roots of sulla covered with the root tubercles caused by Bacillus radicJcoUi.

These are imported in order to enable Doctor Moore to make cultures of the germ
and ultimately t ) enable rational experiments to be carried out with this imf)ortant

forage plant, especially adapted to the poor soils, rich in lime, in our Southern
States.

'

' ( Fairchild. )

10326. Panax ginseng. G-inseng.

From Korea. Received thru the North Pacific Tradmg Comj)any, 56 Fifth

avenue, Chicago, 111., January 7, 1904.

Seed guaranteed by the North Pacific Trading Company to be genuine imported
seed.

10327. Andropogon sorghum. Sorghum.

P>oni Durban, Natal. Received thru Messrs. Lathrop and Fairchild from
Mr, Reuben W, Beningfield, January 14, 1904.

Native name Mapela. " Seed of a variety of sorghum from the east coast of Africa.

This variety is that upon which the natives live, and according to Mr. Claude Fuller,

entomologist of the Natal agricultural department, it has proved more resistant to a
species of aphis w^iich attacks the sorghum in that region than others which were
growing side by side with it. This may prove of value in the sorghum regions of

this country." {FalrcJiild.)

10328. PiSTACiA ATLANTICA. Bitoom.

From Orleansville, Algeria. Received thru Yahia ben Kassem, January 14, 1904.

Collected in the Sahara.

10329. Phaseolus radiatus. Mung bean.

From Cairo, Ga. Received thru Mr. J. B. Wight, January 14, 1904.

Grown from S. P. 1. No. 6430.

10330. Avena sativa. Oat.

From Agricultural College, N. Dak. Received November 30, 1903.

Swedish Select. Grown bv the North Dakota Agricultural Experiment Station from
S. P. I. No. 9422.

10331 to 10339.

From Khojend, Russian Central Asia. Presented to Mr. E. A. Bessev bv Mr.
E. Valneff. Received January 21, 1904.

10331 to 10334. ViTis vinifera. Grape.

Cuttings of the liest varieties of grapes grown in Russian Central Asia, as
follows:

10331. Tcharas, or Charas. 10333. Black Kishmish.

10332. White Kishmish. 10334. Maizi.



12 SEEDS AND PLANTS IMPORTED.

10331 to 10339—Continued.
10336 to 10337. Amy(;dalus persica.

Cuttinjrs as follows:

10335. Rugani gau {or (jow)

.

10336. ShaftaU-inzhir.

10338. Amy(;i)Alus communis.

Cuttings.

10339. JUGLANS HEGIA.

Peach.

10337. Shaftali, white.

Almond.

Persian walnut.

Nuts froin trees growing at a considerable altitude, and should, therefore,

be rather late in blooming.

10340 to 10342. Vitis yinifera. G-rape.

From Nikita, near Yalta, Crimea. Presented to Mr. E. A. Bessey by Mr.
Theophil Kalaida, head gardener of the Imperial Gardens at Nikita. Received
January 29, 1904.

Grape cuttings as follows:

10340. Shabash.

Most widely cultivated of the native sorts in Crimea, nine-tenths of the
exported Crimean grapes being of this sort (in 1891). A greenish grape, form-
ing medium-sized to large, firm bunches of large roundish berries. Table sort.

(Marked Madame on label attached to cuttings.)

10341. Tchauch.

Greenish, large berries, often almost like plums. Bunches loose. Rather
capricious, being easily affected by rainy or windy weather. Not much
exported. JJessert sort.

10342. Asma.

Blue Ijlark, large, elongated berries in large bunches. Table sort. Not so

good as the preceding, but prized for the table because of the contrast between
its black bunches and the greenish ones of the other sorts.

10343 and 10344. Corylus avellana. Filbert.

From Nikita, near Yalta, Crimea. Presented to Mr. E. A. Bessey by Mr.
Theophil Kalaida, head gardener of the Imperial Gardens at Nikita. Received
January 2i>, 1904.

10343. Badem.

Native near Yalta. Elongated, large nuts.

10344. Trehizond.

Native near Trebizond, A.<iatic Turkey. Nuts large and round; much grown
around Yalta.

10345 to 10348. Pyrus malus. Apple.

From Nikita, near Yalta, Crimea. PresenU^l to Mr. E. A. Bessey by Mr. Theo-
phil Kalaida, head gardener of the lm()erial (lardens at Nikita. Keceivetl

January 29, 1904.

10345. SablaSinnp.

Distinguished for its hcantiliil appearance.

10346. KaudI/ SiiKi}).

Widely grown in the Crimea. Fruit longer than N«t. 10:>4S. For description

of both, see Revue Ifortirol(\ No. 17, 18V)0, p. 398.

10347. Konstantinopfl

.

10348. Sari Sinnp.

The most widely gr<n\ n ami Ix^t ot" the Crimi^in npplcs. \'ery late keeper.
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10349 to 10351. SoRBUS domestica. Service tree.

From Nikita, near Yalta, Crimea. Presented to Mr. Jv A. Bes^sey by -Mr,

Theophil Kalaida, head gardener of the Imperial Gardens at Nikita. Received
January 29, 1904.

10349. Grossfruchtlge.

A sort with pear-shaped fruits, 11 to I2 inches y)y 1 to 1
', inches.

10350. Gewohnliche.

A sort with apple-shaped fruits, about 1 inch in diameter. Both this and
No. 10349 ripen rather late.

10351.

Seedlings about 18 inches high.

10352. Trifolium johnstoni (?). Uganda clover.

From Uganda, East Africa. Received thru Mr. D. G. Fairchild from Mr. R. N.
Lyne, Director of Agriculture, Zanzibar, East Africa, January 30, 1904.

"The identification of this species has not been definitely made, but according to
a letter of December 29 from Mr. Lyne this is the Uganda clover, which may be
of value for breeding experiments in this country. The high plateau of Uganda,
upon which this clover grows, altho in the Tropics, has a comparatively mild cli-

mate. It is, of course, quite frostless. Mr. Lyne reports nothing further' regarding
the usefulness of this species, but remarks that Mr. Ainsworth, w]^ secured the seed
for him, had great difficulty in collecting it." {Fairchild.)

10353. Phaseolus vulgaris. Bean.

From Garrettsville, Ohio. Received thru Mr. George J. Streator, FeV)ruary 1,

1904. Grown from S. P. I. No. 3382.

Mr. Streator reports that these beans are far superior to the ordinary white bean,
for the reason that they do not spot so badly in wet weather.

10354 to 10363.

From Newton-le-Willows, Lancashire, England. Presented by T. and J
for testing at the experiment stations. Received February 1, 1904.

10354. AVENA SATIVA.

Yellow. (No. 1.)

10365. AvENA SATIVA.

Gray. (No. 2.)

10356. AvENA SATIVA,

Black. (No. 3.)

10357. AvENA SATIVA.

Black. (No. 4:)

10358. AVENA SATIVA.

White. (No. 5.)

10359. AVENA SATIVA.

White. (No. 6.)

10360. HORDEUM HEXASTICHUM. Slx-rOW
(No. 7.)

10361. HORDEUM HEXASTICHUM.

(No. 8.)

10362. HoRDEUM DISTICHUM.

(No. 9.)

10363. HORDEUM DISTICHUM.

(No. 10.)

Six-row

Two-row

Tw^o-row

. Garton

Oat.

Oat.

Oat.

Oat.

Oat.

Oat.

barley,

barley,

barley,

barley.
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10364. Triticum durum. Wheat.
From Idalia, Colo. Received thru Mr. J. A. Riedesel, February 4, 1904. Grown

• from S. P. I. No. 9478.

Kuhanka macaroni wheat.

10365. Citrus limetta. Lime.
From Seharunpur, India. Presented by Mr. W. Gollan, superintendent of the
Government Botanical Gardens, at the request of Rev. N. L. Rockey. Received
February 5, 1904, thru Mr. G.N. Collins.

"Fruits at Seharunpur and also at Mussoorie at an altitude of 5,800 feet. A good
lime and the hardiest of the Indian sorts." {Gollan.)

10366. Secale cereale. Rye.
From San Giovanni a Teduccio (near Naples), Italy. Rec-eived thru Dammann
&Co., February 6, 1904.

Abruzzes.

10367. Secale cereale. Rye.
From North Water Gap, Pa. Received thru ^Ir. M. Luther Michael, February

8, 1904.

Winter Ivanof. Grown in 1903 from S. P. I. No. 1342.

10368 to 103"^. PuNiCA granatum. Pomegranate.
From Chios, Turkev in Asia. Presented by Mr. N. J. Pantelides. Received
February 9, 1904.'

10371. Elaeagnus angustifolia. Oleaster.

From Tiflis, Caucasus. Presented to Mr. E. A. Bessey by Mr. A. Roiloff, director

of the Tiflis Botanical Garden. Received February 10, 1904.

Unab-pschat ("date fruit"), a sort with large fruits.

10372. Elaeagnus angustij^'olia. Oleaster.

From Tiflis, Caucasus. Presented to Mr. E. A. Bessey by Mr. A. Roiloff, director

of the Tiflis Botanical Garden. Received February 10. 1904.

Matna-pschat ("finger fruit"), a large-fruited sort.

10373 and 10374. Trifolium alexandrinum. Berseem.
From Cairo, p]gypt. Received thru ^Ir. George P. Foaden, secretary of the
Khedivial Agricultural Society, February 10, 1904.

10373. Muscowi, or Misowi. 10374. Saida, or Saidi.

10375. Lathyrus sativus. Bitter vetch.

From Cairo, P>gypt. Presented by Mr. George P. Foaden, secretary of the
Khedivial Agricultural Society. Received February 10, 1904.

Known in Egypt as Gilban.

10376 and 10377. Pistacia spp.

From .\intal), Turkey in Asia.. Received thru Rev. A. Fuller, February 12, 1904.

10376. PisTA( !A VERA. Plstache.

Mi.xcd varieties of the true pistache.

10377. Pistacia mttha. Turpentine tree.

"Obtained from the eastern slope of the Amanus Mountains (>0 miles west
of Aintab, and 'can \)v relied on as good.' Trees there are largest and l^^i in

the country and climate as dry as could be desiretl, not being subject to the
moisture which affects (he western slope of the mountains, because of the ntar-

ness to the sea. This variety will take the grafts (buds) of i*. rtra." {Falter.)
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10378. LiNUM USITATI8SIMUM. Flax.

From Salem, Oreg. Received thru Mr. Eugene Bosse, January 28, 1904.

Grown in 1903 from S. P. I. No. 9457.

10379 to 10381. LiNUM usitatissimum. Flax.

From Vologda, Russia. Procured by Prof. H. L. Bolley from Mr. Pierotraschko,
government agronomist. Received January 25, 1904.

From the northern limit for the maturing of flax seed, where the very finest type
of Russian fiber is produced.

10382 to 10391. Triticum spp. Wheat.
From Cairo, Egypt. Presented by Mr. George P. Foaden, secretary of the
Khedivial Agricultural Society. Received February 19, 1904.

10392 to 10396. Capsicum annuum. Pepper.

From Santa Clara, Cal. Received thru C. C. Morse & Co., January, 1904.

Seed grown from stock furnished by the Department, as follows:

10392. Paprika pepper.
Grown from S. P. I. No. 9475.

10393. Red pepper.

Grown from S. P. I. No. 3733.

10394. Red pepper.

Grown from S. P. I. No. 7654.

10396. Red pepper.
Grown from S. P. I. No. 3977.

10396. Sweet pepper.

Grown from S. P. I. No. 3905.

10397. Raphanus sativus. Radish.

From Santa Clara, Cal. Received thru C. C. Morse & Co., January, 1904.

Erfurt Crimson Giant. Grown from S. P. I. No. 9487.

10398. Lotus tetragonolobus. Winged pea.

From Santa Clara, Cal. Received thru C. C. Morse & Co., January, 1904.

Grown from S. P. I. No. 7700.

10399. Raphanus sativus. Radish.

From Santa Clara, Cal. Received thru C. C. Morse <feCo., January, 1904.

Everlasting. Grown from S. P. I. No. 4966.

10400 and 10401. Zea mays. Sugar corn.

From Auburn, N. Y. Received thru Mr. G. W. Boynton, February 25, 1904.

Malakhqf. Two selections of Malakhof corn grown from S. P. I. No. 2799.

10400. First early.
• 10401. Better (juality, but sec-

ond early.

10402. HoRDEUM DiSTiCHUM NUTANS. T"wo-ro"w barley.

From Kwassitz, Austria. Received thru Aktien-Zuckerfabrik, March 2, 1904.

Original Hanna pedigreed brewing barley.
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10403 to 10404. GossYPiUM arboreum (?). Tree cotton.

From Guadalajara, Mexico. Secured by Mr. Edward B. Light, United States

consular agent for Senor Hilario Cuevas, of San Luis Soyatlan, Jalisco, Mexico.
Keceived February 10, 1904.

10403. (Light's No. 1.)

"The common variety which grows wild in many parts of the state. It is

claimed that the tree resists the effects of the drought when other trees

perish. There are no known cultivated cotton trees, but there are native

trees which have produced a harvest ol" 50 pounds of cotton. Neither the

light frosts we have, nor the boll weevil, nor any other insects injuriously

affect the trees. This is claimed by people who have known the tree for fifty

years." {Light.)

10404. (Light's No. 2.)

"The finest quality of cotton, and yields more prolifically. It seems that a

quarter of a century or more ago the natives used this cotton for making
cloth, but none has been made of late years and the trees have never l)een

cultivated by the present generation with that end in view. This tree is

readily grown and is very hardy. The tree usually begins to bear when it is

from 4 to 5 years old." ( Light.

)

10405. MuSA TEXTiLis. Manila hemp.
From Manila, P. I. Presented by Mr. H. T. Edwards, of the Bureau of Agri-

culture, to ^Ir. L. H. Dewey. Received February 29, 1904.

Seed collected in Tayanas Province.

10406. ViciA FABA. Broad bean.

From London, England. Received thru James Veitch & Sons (Limited), 544

King's road, Chelsea, March 1, 1904.

Veiidi's Lmprored Longpod. This variety should be sown in pots or boxes in a cold

frame in January and transplanted early in March, lifting with a good ball and
molding up tlie plants. This is better for early supplies than sowing in the open in

autumn. For succession the seed should be sown every three weeks from Febru-

ary 1 until June, on a north border in heavy loam in rows 3 feet apart. To get early

pods, topping should take place when a good set of blooms is secured.

10407. PiiASEOLUS RADIATUS. Mung bean.

From Whittier, Cal. Received thru Mr. C. W. Leffingwell, jr., March 5, 1904.

Grown from S. P. I. No. 6430.

10408. (Undetermined.)

From Cochin China. Presented by Mr. J. B. de Taillac, Astoria, Long Island

City, N. Y., February 25, 1904.

According to Mr. de Taillac' s letter this plant exhales an essence which is so dis-

agreeable to moscjuitoes that when placed in windows the insects do not enter the

room. This evidence of the ethcaciousness of the plant Mr. de Taillac asserts on
the information of a friend in Cochin China, where the plant is indigenous.

Mr. de Taillac further remarks that this is also a fodder plant of some value, altho

it gives to the milk a slightly disagreeable taste, which can be remedied, however,
by the addition to the ration of such a fodder as beets. (See letter of February 3,

1904.

)

10409. SwiETENiA MAHAGONi. Mahogany.
From Santa Clara, Cuba. Presented bv Julio S. Montero it Brothers, .Marcii 4,

1904.

(hoha. Seeds of mahogany from the plantation of the father of Montero & Brothers,

situated in the province ot Santa Clara.

10410. Aleurites coKDATA. Wood-oU tree.

From Hankow, China. Proseutrd l»v Hon. \.. S. Wilt-ox, cousul-gi'ncral.

Received March 3, 1904.

Seed of the wood-oil Irei fn»m the i»rovince of Hunan, China, fall crop of liH)3.

According to Consul-deneral Wilcox's letter of January 12, ltX)4, "this tree grows
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wild in the mountains of Szechuan and is also cultivated in the lowlands. The trees,

reaching 15 to 20 feet in height, are grown froi(i seed and produce nuts in five or six

years. The oil is prest from these seeds, and when they are roasted, before I eing
prest, the oil is more easily extracted. It is better and more is oV>tained by the latter

process. There are several varieties of oil. The yellow or strasv-colored one is most
exported. The price in this market at present is So gold a i)icul (381 pounds). One
variety is black and quitch thick and is used entirely by the Chinese. It costs §9 to

$10 a picul.

"The name of the oil differs in various localities, as tumf-i/n and pa'fryr. The value
of this oil is due to its astringent and drying qualities. It is used in paints, fine var-

nishes, and in the manufacture of fine soaps. During the past two years onlers from
the United States have been constantly increasing, from both the Atlantic and the
Pa(;ific coasts. The export is in its infancy but rapidly increasing. The past year
54,475,900 pounds of wood oil were exported from Hankow. This export is annually
increasing, the larger portion going to Europe. Seeds can be obtained al)0ut the first

of the year from orders filled in Hunan and Szechuan. Some have already been
sent to the San Joaquin Valley, in California, to a private individual, where they are
growing finely, and have led to a request for about 5,000 more seeds from the same
party." See also No. 13104.

10411 to 10419. Yk lA FABA. Broad bean.

From London, England.
March 3, 1904.

Eeceived thru William Bull & Sons, Chelsea, S. W.,

10419.

Senile Longpod.

Windsor Improved.

Windsor Green Harling-
(on.

Joh nson' s Wo nderful
Longpod.

10411. Bidr s Mammoth

.

10416.

10412. Beck' s Dwarf Green Gem. 104 1 7

.

10413. Early Longpod. 10418.

104 1 4. GreenLongpodNonpareil.

10614. Monarch Longpod.

"Broad beans are gross feeders and require a good rich soil and a liberal

supply of manure for successful growth. For successional and main crops sow
in February, March, and April. The later kinds should be planted in drills

3 inches deep, 4 to 6 inches apart in the rows, the rows to be 2 feet apart.
A deep, strong, tenacious soil, liberally manured, is most suitable. Gather
for the table when the beans are no larger than full-grown peas, as they become
almost uneatable if left to mature, the tegument then being objectionably tough
and leathery and the flavor strong. Pick evenly, not young and old together.
In England broad beans are subject to black fly, which, if allowed to make
headwav, will ruin the crop.

"In England the broad bean is one of the best-paying vegetables, and altho
it has been successfully grown in America its good qualities have not yet come
to be appreciated here. It is worthy of serious consideration." (Fairchild.)

10420 to 10435. Vicia faba.

From London, England. Received thru

10420. Carter' s New Market Gar-
den Windsor.

10421. Carter's Improved Wvnd-
sor.

10422. Carter's Seville Giant
Longpod.

10423. Carter's Mammoth Long-
pod.

10424. Early Mazagan.

10425. Early Longpod.

10426. Royal Dwarf Fan.

I*lant from November to January for

main crop.
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10436 and 10437. Vicia faba. Broad bean.

From Boston, England. Received thru AV. W. Johnson & Son (Limited), March
3, 1904.

10436. Johnson'' s MovMer Windsor.

10437. Johnson's Mammoth Green Longpod.

In I]ngland these beans are frequently sown in Xovemher, being perfectly
hardy there. It is customary to plant in double row.^, viz, 9 inches apart;
-that is to say, the two rows in a triangular manner. If when full grown in

July they are attacked by black tiy, cut off the tops of the plants.

10438 to 10448. ViciA faba. Broad bean.

From Reading, England. Received from Sutton Sc Sons, ^larch 3, 1904.

10438. Sutton's Tmimjred Wind- 10440. Beck's Duarf Green Gem.

10441. Green Longpod.
10439. Sutton's Green Windsor. irv/i/io t- ^* » r^- * w- j10442. Stdton s Giant Windsor.

Culture for 10438 to 10442.—Sow in February, March, April, and May.
Double rows are usual, allowing 9 inches between the two lines forming the
row, and from 2 to 3 feet between the rows. The best soil for beans is a deep,
strong loam, with plenty of manure.

10443. Sutton's Green Giant. 10446. Improred Minster Long-

10444. Sutton's Exhibition Long-
j)od.

j)od. 10447. Royal Dwarf Cluster.

10445. Sutton's Mammoth Long- 10448. Early Mazagan.
pod.

Culture for 10443 to 10448.—A sowing may be made in November on light,

dry soil, hnt not until January, February, or March on other soils. Double
rows are usual, allowing 9 inches between the two lines for all except Nos.
10447 and 10448, for which allow only 6 inches. The doul)le rows in all cases

are from 2 to 3 feet apart. The best soil for beans when sown in the spring is

a deep loam, which should be well manured.

10449. Ilex crenata. Holly.

From Yokohama, Japan. Received thru the Yokohama Xurserv Company,
January 23, 1904.

"Seed of a hardy evergreen, highly esteemed as a good hedge j)lant for cold

climates." (//. Suzuki.)

10450. VoANDZEiA SUBTERKANEA. "Woandzu, or African goober.

From Camden, Ala. Presented by Dr. L. E. Starr. Received February 17. 1904.

Grown from S. P. T. No. -SOI."), originally from (ierman East Africa.

10451 to 10453. NicoTiANA tabacum. Tobacco.

From Cuba. Received thru ^Ir. A. D. Shamel, of this Department, March 10,

1904.

10451.

From jtlantation of Sefior (iovino Menendez, near San Juan y Martinez, in the
Vuelta Abajo distrii-t. (Shamel's No. 1.)

10452. Cuban.

From ])lanlation of Scfior ( ialixto Lopi-z. near San Luis, i Sjiamrl's Xo. 2.1

10453. Cuban.

From ])lantation of Senor .Instinio Sanchez, in Vuelta Abajo district, near Pinar
del Rio. (Shamel's No. 3.

)
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10454. TuiTicuM DURUM. Macaroni v^heat.

From Blaekfoot, Idaho. Received thru Prof. H. T. French, director of the
Idaho Agricultural Fxperiment Station, March 9, 1904.

Kubanka macaroni wheat grown from S. P. I. No. 9478.

10455. AvENA SATiVA. Oat.

From Blaekfoot, Idaho. Received thru Prof. H. T. French, direcrtor .>f the
Idaho Agricultural p]xperiment Station, March 9, 1904.

Swedish Select oat grown from S. P. I. No. 9422. ^

10456. Phleuim i'ratense. Timothy.

From Copenhagen, Denmark. Presenled by the Botanic Gardens of Copen-
hagen, thru Prof. Dr. Warming. Received March 8, 1904.

For breeding purposes.

10457. Amygdalus fe^sica. Peach.

From Bassorah, Arabia. Presented by Haji Abdulla el Nejem, of Basso>ah.
Received March 8, 1904.

Seeds of various varieties of peaches w'hich are grown in the region, of Abdul
Khasseb, tiie great date-growing center of Arabia. These peaches are subjected to

the extreme hot weather of this portion of Arabia and are likely to be of interest

for breeding purposes in California and Arizona.

10458 to 10461. Phleum pratp:nse. Timothy.

From Austria-Hungary. Presented by Prof. Emanuel Gross, of the Agricultural
Academy, Tetschen-Liebwerd. Received March 9, 1904.

10462. CocHLEARiA ARMORACiA. Horse-radish.

From Grand Island, Nebr. Received thru Mr. E. Corbin, March 14, 1904.

Malin. Grown from S. P. I. No. 5761.

10463. Calophyllum inophyllum.

From Honolulu, Hawaii. Received thru Mr. J. G. Smith, in charge of the
Agricultural Experiment Station, March 12, 1904.

Seed of this tropical tree, related to the mangosteen, for Mr. Oliver's experiments
in grafting.

10464. Psidium sp. G-uayabillo.

From Iguala, Guerrero, Mexico. Presented by Mr. Federico Chisolm, Arcelia.
Received January 11, 1904.

10465 to 10472.

From Arcelia, Guerrero, Mexico. Presented by Mr. Federico Chisolm.
Received March 12, 1904.

Native Mexican bulbs and seeds, for the most part unidentified.

10473. SoLANUM jAMESii. Potato.

From Moab, Utah. Received thru Mr. E. Corbin, of Grand Island, Nebr.,
March 14, 1904.

Wild or Cave Dwellers^ potatoes. "I obtained these potatoes last October, when
on a visit to southeastern Utah, at Moab, a town about 40 miles south of the Denver
and Rio Grande Railway, leaving the railway at Thompson Springs. It is a small
town near the mouth of the Grand River where it joins the Green River. Some,
found where the ground was soft, were larger than others. It will be seen that there
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are two kinds. They have run all over the ground where it is not cultivated. They
live in the ground frozen hard all winter. They have a top and leaf resembling
tomato," [Corbin.)

10474. Triticum monococcum. Einkom.
From P>furt, Germany. Received thru Haage & Schmidt, March 14, 1904.

10475 to 10521.

From Sydney, New South AVales, Australia. Presented ])y Mr. J. II. Maiden,
superintendent of the Sydney Botanical Gardens. Received March 1, 1904.

A collection of small packets of seed of native plants, as follows:

10475. Acacia aneura.

"Mulga" or " Yarren." A tall shrubby })lant or small tree, never attain-

ing a nmch greater height than 20 feet. Affords an unfailing supply of good
forage during long and severe droughts. Drought-enduring qualities are
remarkable. Wood is excessively hard and valuable for timber. Considered
worthy of cultivation. Western xVustralia thru mainland colonies to Queens-
land. Peculiar to the arid western plains beyond the Darling River. (Ref-

' erence: Forcuje riants of Audralia, p. 33.)

10476. Acacia Montana.

A tall shrub, widely distributed in mountain and forest regions, rocky hills,

etc., in the southwestern part of New South Wales.

10477. Acacia nekiii-olia.

A tall shral). New South Wales, dividing range to table-lands from Clyde
River to (Queensland; oi)en forests on Balonne River.

10478. Alchornea ilicikolia.

A tall shrub. New South Wales, brush forests; (Hieei? land.

10479. Ali'inia caekilea.

An erect perennial herl), 3 to 5 feet, with a terminal inflorescence. New
South Wales; coast district in brush forests from Hunter River to (Queensland.

10480. 1)Akkin(;tonia alha.

^Molucca Islands. "The majestic habit of the tree, the splendor of tlie

foliage, the magnili(!ence of the flowers, and, finally, the singular form of the
fruit, will attract the attention of the most indifferent." (Extract from F/ore

des Serves, vol. 7, genus description.

)

10481. Blandfordia flam.mea.

Tender, bulbous plant with large, showy, red flowers in short racemes.
Eastern Australia, in peat bogs and on shady mountain sides.

10482. Blennodia lasiocarpa.

"Hairy potlded cress." Annual, 1 to l] feet high, covered with jMibes-

cence; jkhI hairy. Peculiar to the Darling River, sandy )>lains near the Murray
River, and generally over the arid ])lains of Australia. Makes its growth dur-

ing the hottest part of the year; valuable for forage. (Reference: Fvrayi

J'la)it.s of Australia, p. 4.)

10483. Bkunonia aistrai.is.

Herbaceous plant with capitate bhu> Mowers. New South Wales; in dry
l)astures, chiefly in the west; also in other colonies.

10484. CVSSINIA TMKODOKKI.

A heath-like shrub; branches and uiulrr side of Icuvcs w.iojlx wliitc. New
South Wales, head of (iwydir River.

10485. ('aim'aris mitchei.lii.

" Native orange." A small tree. Fruit from 1 to 1* inches in diameter;
eaten by natives. Wood hard, whitish, <*l«)se grained, suitable for carving,

engraving, and similar jmrposi's. All colonies excej>t Tasmania and Western
Australia.
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10475 to 10521—Continued.
10486. Castanospora alimiandf.

Large tree with pinnate leaves; flowers racemose-paniculate.

10487. Celtis paniculata.

Tree 25 to 85 feet high; wood soft, white, i)liable; used f(jr hooi>s for casks.
New South Wales, Queensland, and northern Australia; not endemic in
Australia.

10488. ClILORIS TKUNCATA.

"Windmill grass," or 'Sstar grass." An erect grass, perennial and showy.
Valuable as a forage plant; an excellent summer and autumn grass. In all

Australian colonies except Tasmania and Western Australia.

10489. COMBRETUM LOEFLINGII.

Climbing or diffuse shrub. Tropical South America.

10490. Craspedia kichea.

A rather large perennial. New South Wales, thruout the colony in grass
land; also in Victoria, Tasmania, South Australia, and Western Australia.

10491. Dianella tasmanica. *

Perennial fibrous-rooted plant with grasslike leaves 2 to 4 feet long; large,

loose panicles of blue flowers on delicate pendent pedicels. Succeeds best in
open border of a cool greenhouse. Tasmania and Australia;* common in rich,

moist soil.

10492. DlLLWYNIA cinerascens.

Pretty yellow-flowered juniper-leaved shrub. New South Wales; also coast
district and dividing range from Hunter River to Victoria; Tasmania. Com-
mon in grassy places.

10493. DODONAEA TRIQUETRA.

" Hop bush." A shrub. Victoria, New South Wales, Queensland.

10494. Dysoxylon mielleri.

"Pencil cedar" or " turnip wood." Tree with compound leaves; timber
of a rich, red color; used for cabinetmaking and window work. Northern
New South Wales and Queensland.

10495. Elaeodendron curtipendulum.

Probably a tree or shrub. Norfolk Island.

10496. Eremophila rrownii.

Very variable shrul), often tall. N'ictoria, Murray desert; New South Wales,
western plains; South Australia.

10497. Eremophila latifolia.

Small spreading shrub. New South Wales, southern interior; Western
and South Australia.

10498. Eremophila maculata.

Tall shrub with rigid branches. Western and South Australia; western
plains of New South Wales and Queensland; Victoria.

10499. Eremophila mitchelli.

Shrub or small tree, on elevated stony lands. New South Wales, western
plains in the south.

10500. Eremophila oppositifolia.

"Emu bush." Ornamental shrub or small tree, sometimes attaining a
height of 20 feet; more or less hoary; leaves 1 to 2 inches in length; flowers
about 1 inch long. Grows in the most arid parts of the continent and is avail-

able for forage. "Will grow when not a blade of grass is seen for weeks
together." Worthy of cultivation. Plains between Lachlan and DarUng
rivers in New South Wales; near Murray River in Victoria, and in the interior

of South Australia.
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10475 to 10521—Continued.
10501. Eremophila bowmani.

Erect shrub. Western plains from Byrock to Queensland.

10502. Eriostemon difformis.

tSiuall bushy shrub. Interior of New South Wales.

10503. Eucalyptus behriaxa.

A small shrub or small tree. Near sources of Werribee River, on stony hiil. •,

in hill forest region of Wirrabara, near Crystal Brook and Mount. Remark-
able on deep, nearly clay soil.

10504. PX'CALYPTUS DIVERSICOLOR.

"Karri," "Blue gum." Colossal tree, exceptionally reaching a height oi

400 feet. Furnishes good timber for building. Southwestern Australia, in

fertile, rather humid, valleys; on small elevations in swamps near rivers

beyond the reach of water.

10505. Eucalyptus coccifera.

Small tree with leaves under 3 inches long. Tasmania, 8,000 to 4,000 feet
* elevation. Possibly a subalpine form of E. amygdalina.

10606. Eucalyptus incrassata.

Shrubby or arborescent, exceptionally rising to 30 feet. From the Murray
and Darling rivers thru desert tracts to the Great Bight. Chiefly on sand
ridges, but also on Tertiary limestone, extending in some places to the brink of

the ocean.

10507. Eucalyptus tereticornis.

" Flooded gum tree." Tall tree when well developed, but seldom exceeding
100 feet. Timber is excellent. Never very far removed from littoral regions;

occupying generally humid flats or growing around swamps and lakes or along
water courses, never on saline ground or salt-water streams.

10508. Eucalyptus virgata.

A tall, straight-growing white gum. Valleys of the higher parts of the
Blue Mountains or at the foot of cliffs in fairly good soil.

10509. Hovea heterophylla,

A blue-flowered, evergreen shrub, prostrate or decumbent. New South
Wales, coast district to taV)le-land in dry, stony localities.

10510. Melaleica pustulata.

Small or tall shrub. New South Wales, southern interior; Victoria, Tas-

mania, South Australia.

10611. Myoporum deserti.

"Sweet-fruited myoporum." Erect shrub, 3 to 4 feet high, with linear

leaves 1 to 2 inches long. Said by some to l>e poisonous when in fruit; < thers

state that it is a ca])ital forage plant. Found {)riii('i]tally in the interior of all

the colonies of Australia. (See Forage I'hmt.s of Anstni/in, p. 40.

)

10512. OlEARIA PIMELOIDKS.

Bushy shrub. Victoria and western plains of New South Wales.

10613. PODOLEI»IS ACIMINATA.

Erect perennial shrub. New South Wales; Victoria, Hardinger range at

elevations of 5,000 feet; Tasmania, abundant in many jiarts of the colony,

ascending to 4,000 feet.

10514. Pkostantiikra sthiatifolia.

Rather small, rigid shrul). New South Wales, barren hills of the interior

from Lachlen River to Queensland.

10615. (iKKVlLLEA LINEARIS.

\ tall, delicate shrub, *vith spreading branches an<l linear leiives. New South
Wales, coast district and dividing range from Clyde River to Port Jrckson.
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10475 to 10521—Continued.
10616. Spouobolus lindleyi.

A slender-growing perennial grass. Grows on rich soil and is much relisiu'd

by all kinds of stock. All Australian colonies except Tasmania.

10617. SCLEROLAENA IJICOKNIS.

"Cotton bush." Small, stout sh nil), densely white, tonientose. New South
Wales, western plains.

10618. TmcHiNiUM alopecuroideum.

Rather slender, perennial herb. New South Wales, western plains; also in

other Australian colonies.

10619. Trichinium obovatum.

"Silver bush." An erect undershrub 1^ to 4 feet. Flower spikes globular.
Has remarkable drought-enduring qualities; will grow in the driest of soils

when once fairly established. Valuable as a forage plant. Arid interior of

all Australian colonies.

10620. Trichinium exaltatum.

Tender perennial, 2 to 3 feet. Western plains of New South Wales; other
Australian colonies.

10521. Trichinium nobile.

"Yellow-hairy spikes." Stout perennial herb. Not easily affected by
drought; affords a rich, succulent herbage even in very dry weather, of which
stock are very fond. Interior of New South Wales and South Australia and
Victoria. (Reference: Forage Plants of Australia, p. 85.)

10522. Garcinia morella. GS-amboge.

From Kingston, Jamaica. Presented by Dr. William Fawcett, director of the
Botanical Garden. Received March 17, 1904.

"A moderate-sized tree which produces the true gamboge of commerce, used in

Europe and America as a pigment. In the Orient this pigment is used for dyeing
silks and other fabrics. The oil in the seeds is used in Mysore as a substitute for
lamp oil. These seeds are imported for use as a stock for the mangosteen, upon
which the latter was grown successfully many years ago by Mr. Harris, superintend-
ent of Castletun Garden, Jamaica, and also later by Mr. Hart, of Trinidad. Fruit
the size of a cherry, subglobose, slightly four-lobed, four-celled, and four-seeded.
In Singapore this species grows without any particular attention, it is said, and
attains a height of 35 to 50 feet. It is probable that this species has a much more
vigorous root system than the mangosteen, and is therefore a promising possibility
as a stock for the mangosteen." {Falrchild.)

10523. Phaseolus angularis. Bean.

From Kingston, R. I. Presented by Mr. G. E. Adams, of the Rhode Island
Agricultural Experiment Station. Received March 12, 1904.

A bean secured by Professor Brooks, of the Massachusetts Agricultural Experiment
Station, in Japan, under the name of " White-Podded Adzuki soy bean."

10524. MiSCANTHUS condensatus (?).

From Yokohama, Japan. Presented by Mr. H. Suzuki, of the Yokohama Nur-
sery Company. Received March 9, 1904.

"This root having been brought from the southeastern part of JapaUj where there
is no snow in winter, it is doubtful whether it will stand your climate. It will

therefore be well to try it in such Southern States as Florida or California. I am
sure it will succeed well. In the native region where these plants are growing its

leaves remain green all thru the year and cattle are fed upon it. It should be cut
while young, before its full growth, as the stem gets too hard if left too long. Young
stems can be cut gradually from time to time thruout nearly the whole year, but a
few stems on each clump should always be left without cutting, as it sometimes dies
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out if cut off too severely. I endeavored to get some seed of this plant, but the
stems being constantly cut by the villagers make it very difficult to secure them. It

seldom flowers. The roots, however, can be secured in any quantity." {Suzuki.)

10525. Pyrus malus. Apple.

From Amassia, Turkey. Presented by Mr. H. Caramanian. Received March 16,

1904.

Misket. A variety of apple from this noted fruit region of Turkey. In letter of

April 25, Mr. Caramanian remarks "that the Misketapple is the best variety of apple
grown in this country. It has a crimson-red color when fully ripe. Its texture is

fine and its flavor deliciously sweet. It has a keen, musky smell peculiar to itself,

from which it takes its name, viisk in Arabic meaning musk. In a room containing

only one apple one may discover its presence by its smell. In exceptional cases

individual specimens weigh as much as a pound, but are generally smaller. In such
a town (Amassia), where a hundredweight of peaches costs from 20 to 25 centi;, this

apple is sometimes sold as high as 15 cents a pound. First-class apples are exported
to Constantinople and the rest are used here."

10526. Prunus domestica. Plum.

From Amassia, Turkey. Presented bv Mr. H. Caramanian. Received March 10,

1904.

Urydny. A variety of plum from this noted fruit region of Turkey. In a letter of

April 25, Mr. Caramanian says: "The Uryany |)lum is one of the choicest varieties

of plums that I have ever seen here or in America. It is of a greenish yellow color

when fully ripe. It is very fleshy and juicy, with an exceedingly thin skin. It

tastes sw'eet and the stone is not very loose. As the orchardists do not know how to

take care of the fruit trees, we find only a few perfect specimens on the trees."

10527. Piiaseolus radiatus. Mung bean.

From Patras, Greece. Received tiirn ]Mr. Socrates Xanthopoulo, Marcli 17, 1904.

10528 to 10530. Alnus spp.

From Yokohama, Japan. Presented by Mr. II. Suzuki, of the Yokohama
Nursery Company. Received March 9, 1904.

10528. Alxcs .iapoxka (?). 10530. Alms ixcana.

10529. Alnus fir.ma.

'" Sj^ecies of Alnus which are used by the Japanese as shade or shelter trees

in the plantations of tlie Mitsumata paper ])lants, especially on hillside planta-

tions. Froui tiie fact that the different species of Alnus produce root tubercles

it is hoped that cultures can be secured of the micro-organisms which form
them. It has ])een suggested by ^Ir. Swingle that the value of this Alnus as a

shelter plant may be due hugely to the nitrogen-collecting i)Ower of these

tubercles. If this proves to be true, the cultivation of these species of Alnus
may be of value for certain American cultures and especially in connection
with the cultivation of the paper plant." {Fairchild.

)

10531. Beta cicla. Leaf beet.

From Vomero, near Naples, Italv. Presented l)v Dr. Carl Sprenger, March IS,

1904.

Seeds for experiments in l)reedin<,' w itli the sutrar l)eet, to be Ciirried on bv I>r.

C. (). Townsen.l and Mr. K. C. Rittue.

10532. TiuFOLii M iMJATKNSE. Red clover.

From Riga, Russia. Secured bv"Mr. V.. A. r>esse\- from Mr. lleinrich ( nK'iririniier.

Received Marcii 21, 1904.

Ore/.—The seed of the promising iiairless clover No. 1(>, to which it is desire<l to

call special attention, was obtained by Mr. Hes.sey through Mr. CJoegginger, of Riga,

and was produced on the estate of a Cxerman grower near Yeletz, in the eastern part
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of the Orel <rovernmpnt. The grower made a practise of saving his own seed, and
hence this strain had been grown on the same estate for a wumber of years.

According to iMr. (ioegginger, the government of (J%el furni.^hes the best red clover
seed obtainabhi in Rnssia. Its chief crops are winter rye and oats, and it is in rota-

tion with these that tiie clover is grown. A small quantity of winter wheat i. also

grown. ,

This variety is distinguished by the dustlessness of its hay, due to almost complete
absence of liairiness from all parts of tlie plant; by its heavy yields for the first croj);

by its lealiness and the persistence of the basal leaves; by the succulence of the
stems, which improves greatly the quality of the hay and reduces the w^aste due to

woody, uneata])le portions; by greater palatability than hay from domestic seed, and
by the fact that it comes to proper maturity for harvesting from ten days to two
weeks latter than the ordinary American red clover.

Except in certain sections and for certain purposes this variety is not recom-
mended for supplanting domestic red clover, but rather for supplementing the lat-

ter. See Bulletin No. 95 of the Bureau of Plant Industry entitled "A New Type of

Red Clover.
'

' ( diaries J. Brand.
)

10533 and 10534. Trifolium pratexse. Red clover.

From Riga, Russia. Secured bv Mr. E. A. Bessev from Mr. Fr. Lassmann, Riga,
Russia. Received March 21,"1904.

10533.

From estate owned by Mr. Legsdiii, ^Tohileff government, near Zhlobin.

10534. Courhmd.

From estate of Mr. Sillin, Neuhof, Courland government. A high-growing
sort.

10535 to 10543. Victa faba. Broad bean.

From Paris, France. Received thru Vilmorin-Andrieux <k Co., March 21, 1904.

10535. Large, common field va-

riety.

10536. Perfection.

10537. Sevilla, long-podded.

10538. Aguadulce, extra long-
podded.

10539. Windsor.

10540. (/reenWind.sor, or Genoa.

10541. Snudl Green Julienne.

10542. Dirarf Earhi.

10543. Jin-k's Gem, green.

10544. Bean.

Received thru Mr. Rosendo Torras, of Brunswick, Ga.,Originally from Spain
March 20, 1904.

Large white beans, slightly marked with red, varying in size. "Apparently
different from any raised in this country." ( Torras.)

10545. Phleum pratense. Timothy.

From Vienna, Austria. Received thru Dr. Victor Lieb, Court Gardener to

Palace of Miramar, near Trieste, Austria, March 24, 1904.

10546. Phleum pratense. Timothy.

From Lulea, Sweden. Received thru Dr. Paul Hellstnnn, March 24, 1904.

Grown at Person Norrbattens Lau, Sweden, in 1901. Imported for the experi-
ments in the breeding of timothy at Ithaca, N. Y.

10547 to 10550. Phleum spp.

From Vienna, Austria. Received thru Doctor Weinzierl, Councilor, Seed Con-
trol Station in Vienna, March 24, 1904.

Four species of Phleum from the experiment station in the Austrian Alps, known
as the Sandling-Alp Statiori, which has won a wide reputation for its W'ork on
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forage crops and grasses in the Alps. These seeds were imported for breeding pur-
poses, especially at the Cornell Experiment Station at Ithaca, X. Y.

10547. Phleum medium. 10649. Phleum michellii.

10548. Phleum alpinum. 10550. Phleum pratexse.

10551. (Undetermined.)

From Arcelia, Guerrero, Mexico. Presented bv Mr. Federico Chisolm.
Received March 26, 1904.

Seeds of a "blue-flowered perennial 12 to 18 inches high. Flower.^ l] inches in

diameter with yellow center. Ought to be used for bedding." {ChisoJm.)

10552. Triticum vulgare. Wheat.
From Sitka, Alas^ka. Grown at the Alaska Agricultural Experiment Station by

Prof. C. C. Georgeson, from S. P. I. No. 1341 (?). Presented to th<> Serretary
of Agriculture

(^
probably in 1900) by Professor Georgeson.

10553 to 10556. Cucumts melo. Muskmelon.
From Khojend, Russian Central Asia. Presented bv Mr. K. Valneff to ^Ir.

E. A. Bessey. Received March 28, 1904.

10553. A J: Kuiriuk.

10554. Bosvaldi.

10555. Parnldak.

10556. SdViHizil:

10557. Blighia sapida. Akee.

From Hog Island, near Nassau, West Indies. Presented by Mrs. Ralph John-
son. Received March 25, 1904.

"The fruit of the akee, especially the arillus lying immediately below* the seeds, is

reported to be a delicious vegetable and to resemble in taste bits of sweetbread v.hen
cooked with meats or omelets. Worthy of attention in tlie Subtropical (rardens in

Florida and a possibility as a culture in Porto Rico." {Fairchild.

)

10558 to 10562. Amygdalus communis. Alniond.

Received thru Mr. J. W. Kerr, of Denton, Md., April 7, 1904

10558. Casiillet.

Grown from S. P. I. No. 7188 (745).

10559. Fabrica.

Grown from S. P. I. No. 7185 (748).

10560. Jordan.

(Jrowii from S. P. I. No. 789S or No. 7401 (765 and 771).

10561. Mol/ar.

Grown from S. V. I. No. 7(><)1 (740).

10562. P'diicfd.

(irown from S. P. I. N<.. 70(52 or No. 7184 (741 an<l 74(>).

10563. Trifolium pratknsk. Red clover.

From St. Petersburg, Russia. Secured bv Mr. E. A. Hessev from Mr. G. Frick.

Received April 11, 1904.

"Seed from Rjeschiza, Vitebsk government, in northwestern Russia. Should
prove hardy. '

' ( Bessey. )

10564. Trifolium pratense. Red clover.

From St. Petersburg, Russia. Secured by Mr. E. A. Bessev from Mr. G. Frick.

Received April 11, 190-J.

"Seed from Ekaterinburg, in Siberia. Climate very cold in winter." {Bessey.)
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10565 to 10567. Trifolium spp. Clover.

From Russia. Presented by Prof. Charles E. Bessey, of the University of

Nebraska. Received April 9, 1904.

Samples of clover seed collected by Professor Bessey in the summer of 1903, as

follows:

10565. Tkikoliiim lupinaster, _, Five-leaf clover.

10566. Trifolium sp.

10567. Trifolium hybridum. Alsike.

" Last summer I picked up several seeds of odd clovers which interested me
very much, and I am wondering whether you may not wish to have them. One
of these seeds is the five-foliate clover, which was given me by the professor

in the Agricultural Institute of Moscow. Another resembles the common red
clover, but is evidently distinguished from that species. I collected these
seeds in the heart of the Caucasus Mountains, at an altitude of probably 6,000
feet. The exact locality is Kazbek. Another resembles the alsike clover and
was obtained from the same locality as the last." [Bessey.

)

10568. Cyperus papyrus. Egyptian paper plant.

From Washington, D. C. Presented by Mr. Peter Bisset, gardener of the Gard-
ner Hubbard estate, "Twin Oaks," Washington, D. C. Received JMarch 30,

1904.

10569. Fagopyrum esculentum. Buckwheat.

From Walhonding, Ohio. Presented by the originator, Mr. Charles L. Lon-
singer, thru Hon. J. W. Cassingham, M. C. Received April 1, 1904.

The variety is described by Mr. Lonsinger, in his letter of February 23, 1904, to

Mr. Cassingham, as follows:
" It is a variety of my own creation and it withstands hot weather better than any

other variety. To determine this, I have been sowing it to have it tilling during
heat of summer. In this I had an excellent test the summer of 1901, when it tilled

while the thermometer registered 95° to 102° F. in the shade day after day. My
motive was to get a heat-resisting variety, in which I am pleased with my success.

What I clafm for it is that it will produce plump grains in hot weather, when other
varieties fail and the Japanese varieties shrivel beside it; that it will produce more
per acre than SilverhuU or Japanese buckwheat, and will double the yield of either

in hot weather. It can be sown in spring and midsummer, or in ordinary seasons
two crops can be grown.

"It grows a stout plant and stands up better than SilverhuU. In a test wuth Silver-

hull, 2 bushels each by weight, it produced one-half pound more flour than SilverhuU
and cakes were of a milder flavor than cakes from SilverhuU. Six pounds in chaff (5
pounds, estimated, clean seed), selected in 1902, and sown in spring of 1903 on ordi-

nary ground and shaded on one side by timber, produced 454 pounds, or 9 bushels
4 pounds. In 1902 I sowed it July 5 and it was ripe September 10."

10570. SOLANUM TUBEROSUM. PotatO.

From New York, N. Y. Presented by J. M. Thorburn & Co., seedsmen.

Earliest of All, a new seedling variety.

10571 to 10575.

From Arcelia, Guerrero, Mexico. Presented by Mr. Federico Chisolm. Re-
ceived March 28, 1904.

A collection of bulbs and tubers, mostly unidentified.

10576. CocHLEARiA ARMORACiA. Horse-radish.

From Edgewater Park, N. J. Presented by Mr. B. D. Shedaker. Received
April 13, 1904.

Maliner Kren. Roots grown from S. P. 1. No. 5761.
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10577. Trifolium pkatense. Red clover.

From Riga, Russia. Secured ])v Mr. Y.. A. Bessev from Mr. H. (loegginger.
Received April 15, 1904.

"Red clover from Ufa, a dry region and cold in -winter but having little snow.
Seed rather poor, but for climatic regions ought to be valuable." {Bessei/.)

10578. Phleum pratense. Timothy.

From Tokyo, Japan. Presented by Dr. Oscar Loew, of Komaha Agricultural
Experiment Station. Received April 13, 1904.

"Sample of seed for Mr. Gilmore's experiments in the selection of better races of

timothy at the State Agricultural Kx[)eriinent Station, Ithaca, N. Y. Furnished
Doctor Loew by the Tokyo Plant Seed Company. The origin of the seed is uncer-
tain. Presumably, however, it was gathered in Japan." { Fa irein Id.)

10579. EuTREMA hederaefolia. Dry-land wasabi.

From Yokohama, Japan. Presented by Mr. H. Suzuki, of the Yokohama Nur-
sery Company. Received April 18, 1904.

"This wasabi is said to grow well in ordinary dry soil in shade, but it being a
native of the central part of Japan it migiit not resist your climate.

"It seems to be nmch easier of cultivation than the ordinary wasabi which we
sent you before, tho it will take some years ])efore it grows to the size of ordinary
wasabi roots, but, as the leaves have a very good flavor, it is said to be eaten by the
natives as one of the best kinds of spice. It is mostly growing wild and not in culti-

vation yet." (Suzuki.)

10580 to 10582. Prunus cerasus. Cherry.

From Moscow, Russia. Secured by Mr. E. A. Bessey, thru Mr. Kmil ]\Ieyer,

head gardener of the Agricultural Institute. Received April 18, PH)4.

10580. Vladimir. 10582. Vladimir.

10581. Rodilehky.

10583 to 10586. Barley.

From Svair)f, Sweden. Received thru the Allmtinna Sveuska Utsiidesaktiebolt^et
((leneral Swedish Seed-Breeding Company), April IS, 1904.

"A collection of pedigreed brewing l)arleys, each one 100 percent pure seed, which
have been produced by sele(;tion at the Swedish Seed-Breeding Institute in Svali'if,

under the direction of Dr. N. II. Nilsson. They are reconnnended for their remark-
able uniformity of growth, their heavy yiehling character, and the low nitrogen

content of their kernels. Belonging to the two-rowed type of barley, they require

to l)e kept longer on the growing floor or in the growing drum of the malt house,

but in the opinion of iMiropean experts these j^edigreed pure races of barley grow
mor(^ uniformly and make a better (|uality (»f bcT than the ordinary tyju's (tf barley
grown in America, which are all of mixed races. The different sorts n-prcscnt
practically pure ty|)es of Doctor Nilsson's various barley races and translations of

his descriptions are given herewith." {FairchUd.)

10583. lIoKDKUM DISTH HIM NTTANS.

Priiis('Sf<. 0105. IIea<l relatively thick and broad, with somewhat separatetl

kernels an<l spreading awns. Before ripening, yellowish. Kernel (inely

built, mediiun in si/e, full, on both sides unusually linely wrinkled, yellow,

with a slightly whitish lint. Plant strong, ni medium height, thickly leave<I,

very well stooled, with strong, relatively .'^tiff stems; leaves somewhat high on
the stem. Medium late, ripening a few days later than the Cln-ralifr. Ex-
traordinarily productive, especially suited for mild, moderately strong, not
too heavy soils. As a brewing barley, especially high pri/.e<l. Belonging to

I)oct<»r Nils.son's Alpha gronp

10584. IIoHniMM lusru MiM mtans.
ChfndiirJJ. 040.'^. Head long, small, and loose, with kernels not diver-

gent; never reddish colored. Kernel medium sized, full, ami especially finely
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10583 to 10586—Continued.
formed, finely wrinkled, and stronj^ly yellow colored. Plant medium st-'ong;

leaves abundant, hut placed low on the j)lant8. Not very abundantly stoojed,

with somewhat weak cuhnK. On account of this latter habit a variety enpe-
cially suited to warm, lijj:ht, not very heavy soils. Productivity, medium.
Ripening time, not very early, but still a few days bef(jre the J^rinaefis. As a
brewing sort, in suitable locations, much esteemed. Belonging to Doctor
Nilsson's Alpha group.

10585. HOKDEU.M DISTICHUM NUTANS,

Hannchen. Head unusually thick for nodding barley; kernels not divergent
and therefore the head is more compact, narrower, small, standing horizon-
tally on the straight culm; light yellow in color before ripening. The awns
are often thrown off. Kernel small, especially fine in form and color; light

yellow, very finely wrinkled. Plant of peculiar habit, late starting into
growth, but nevertheless very heavily stool! ng with several erjually strong,

graceful, but hard and very stiff culms which have few leaves, and these are
near the ground. Ripens very early, little later than tlie Siiydts-ner/c. Pro-
ductiveness very good. Especially a lapted for light, warm soils, and above
all for high altitudes. Can stand well heavy manuring. As a brewing barley
well qualified. It belongs to Doctor Nilsson's Alpha group.

10586. HORDEUM DISTICIIUM EEiECTUM.

Prlrniis. 0706. Head rather long and reltitively small, somewhat loosely
built, with awns slightly spreading. Head borne on the culm, which is bent
above almost horizontally. Kernel good, medium large, especially finely

formed and full, finely wrinkled, rich yellow. Plant strong, moderately
stooled, with upright very strong culms. Ripens early, scarcely perceptibly
later in maturing (a day or so) than the HannrJten. Productiveness especially
good. Quite certainly, so far as quality is concerned, the highest grade yet
known among the "Imperial " barleys. Especially suited to heavy, cold loams
and clay soils, such as are to be found in middle Sweden. Bred in the region
where the sort aire dy—thanks to its strong culms and earliness—has opened
quite new regions for the culture of brewing barley.

10587. JuGLANS hyb. Walnut.
From Santa Ana, Cal. Received thru Mr. P. H. Dorsett, of Chico, Cal., April 18,

1904.

"I am sending you a tree which, as near as can at this time be determined, is a
hybrid between the southern California black w Inut and the native live oak.
Native black-walnut seeds we e planted as stocks, and these trees appeared in the
rows. Walnut buds 'take' on these as readily as on the native stock, or even more
readily." {Dorsett.)

10588. LoLiUM PERENNE. Rye-grass.

Fiom The Hague, Holland. Presented by Mr. Berendsen, hortulanus of the
Royal Zoological- Botanical Society. Received April 17, 1904.

Westerivoldicum. "A variety of rye-grass originated in the north of Holland, which
has the reputation of being much superior in rapidity of growth and quantity of hay
cut to that grown from the Scotch variety, which is sometimes planted here."
{Berendsen.

)

10589. Phleum pratense. Timothy.

From The Hague, Holla- d. Presented by Mr. Berendsen, hortulanus of the
Royal Zoological- Botanical Society. Received April 17, 1904.

"According to Mr. Berendsen the timothy seed used in Holland is usually imjiorted
from Scotland. This may be of Scotch origin. Imported for the timothy experi-
ments conducted at the Cornell University Agricultural Experiment Station, Ithaca,
N. Y." {Fuirchild.)
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10590 to 10597. Dioscorea spp. and Xanthosoma spp.

Yam and yautia.

From San Juan, P. R. Presented by Miss Jenny H. Ericson. Received April

19, 1904.

A collection of Porto Rico yams and yautias not identified botanically. Yam
culture in the West Indies is one of ihe most profitable small-plant industries.

The botanical nomenclature of the various species is an important question.

10598 to 10614.

From Askhabad, Trans-Caspian territory, Turkestan. Secured by E. A. Bessey
from Mr. A. Bashmakoff. Received April 22, 1904.

A collection of seeds and cuttings as follows:

10598 to 10609. Vitis vinifeka. Grape.

10598. Kara Kischmlsch, Sfiiburgani, or Black Kishmish.

Berry elongated oval, violet black, seedless, small, very sweet, pro-

duc;ing a good red wine and also best Black Kishmish raisins; "ripens in

August.

10599. Hussein Kara, or Black Huseini.

Differs from No. 10604 in its black color; ripens in July.

10600. Halili ak, or White Khalili.

Berry oval, conical, small, green covered with black dots, hard, of

average taste; one of the earliest Asiatic sorts; ripens about the middle
of June.

10601. Darla.

Berry spherical, or sometimes slightly elongated. Dark carmine with
yellowish spots, sweet; a very early sort; ripens at Bairam Ali about
the middle of June.

10602. Bagishty.

Berry large, spherical, very sweet, golden when ripe. This sort is

good for table use and for jelly, etc. ; is also a wine variety; ripens early

in September.

10603. Taiji.

Berry elongated oval, obtuse at the apex, greenish color covered with
dark carmine streaks and bloom, sweet; flesh very compact; when hung
from tlie ceiHng of a cool room it keeps the whole winter; has no su-

perior for preserves and marmalade; ripens the middle of September.

10604. Ilusse'mi ak, or While Ilui^eini.

lierry white, at the time of ripening wax-colored, long, very sweet
and juicy; the best table sort; ripens in June and July. (See No. 10290.

)

10605. Sahlhi rom, or Rosa Sakhahi. (See No. 10305.)

10606. Schokar ak, or White Slwkar.

10607. Schihurchanl, or Shilmrkhani.

10608. Wassarga, or ] a.sar^a.

Berry large, comprest, spherical, with one or two furrows at the
stalk, at maturity golden color, giving a good table wine; also good for

making raisins.

10609. Maska.

Berry white, spherical, sometimes elongated, very largo, reaching the
size of a plum; used f(»r the i»rei)aration of the be.^t sorts of raisins; also

for preserves; one of the most showy of the Central Asiatic sorts; ripens

in .Inly.

10610. PuASEOLUS RADiATUS, Mung" bean.

Mascli.
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10598 to 10614—Continued.
10611. Triticum polonicum (?). Wheat.

Red Winter; unirrigated.

10612. Andropocjox soRCiiiuM (?). Sorg-hum.

Djugara.

10613. ChaetoChloa italica. Millet.

Kunach, or Kunak.

10614. KOSTELETZKYA PKNTACARI'A.

Kanaf.

10615 to 10620. Persea gratissima. Avocado.
From Honolulu, Hawaii. Presented by Mr. J)<)nald Maclntyre, Moanalua
Gardens, Honolulu. Received April 22, 1904.

106 1 5

.

Large Purple.

Flesh thick, of good, nut y flavor, yellow, and liberless; seed comparatively
small, about one-fourth of fruit; crop medium; pear-shaped; length and diam-
eter over standard (-1 by 6 inches). (No. 1.)

10616. Small Green.

Flesh not thick and with no nutty flavor, but quite fiberless and rather
sweetish; fruit roundish, length in diameter about 4J mches; late, heavy bearer,

constant cropper. (No. 4.)

10617. Large Green Round.

Flavor good but not nutty; length and diameter about 5^^ by 5 inches; crop
uncertain. (No. 3.)

10618. Large Green.

Best of all in flavor; flesh smooth, firm, and fiberless; seed small; decidedly
bottle-necked; length 7 inches, diameter about 4 inches; late cropper, but crop
fairly constant; ripening about middle of June; seed small. (No. 6.

)

10619. Small Green.

A very early variety, not of best flavor, with fiberless fruit; seed large; not
decidedly pear-shaped; good grower and constant cropper; ripening about May
25; earliest variety in Honolulu. (No. 5.)

10620. Large Green.

Flavor decidedly nutty and good; flesh yellow, fiberless; length and diam-
eter of fruit about standard; crop light, ripening about the middle of June.
(No. 2.)

10621. Phleum pratense. Timothy.

From Sodermanland, Sweden. Presented by Prof. Jakob Eriksson, Experimen-
talfjiltet Albano, Stockholm. Received April 20, 1904.

"Sample of seed from crop of 1903 of Swedish timothy for the selection experiments
carried on by Mr. John W. Gilmore at the Cornell University Agricultural Experi-
ment Station. '

' ( Fairchild. )

10622. Arachis hypogaea. Peanut.

From Japan. Presented by Prof. C. C. Georgeson, director of the Alaska Agri-
cultural Experiment Station, Sitka, Alaska. Received April 18, 1904.

10623. Convolvulus sp. Japanese morning-glory.
From Japan. Presented by Prof. C. C. Georgeson, director of the Alaska Agri-

cultural Experiment Station, Sitka, Alaska. Received April 18, 1904.

Seed of Japanese morning-glories, which are known as being the most beautiful
varieties in the world.
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10624 to 10627.

From Moscow, Russia. Received from limner & Sons, seedsmen, thru Mr. K. A.

Bessey, April 28, 1904.

b<^eds, as follows:

10624. AVEXA sATivA. Oat.

lielyak. A race of oat bred from the Sralof oat and especially valuable in

regions of limited rainfall, where it gives large crops when other sorts fail.

10625. Panicum miliaceim. Brooni-corii millet.

Orenhurger. A low^ sort, especially l)red for large yield in dry regions by the
owner of a large estate. Not on the market. Obtained by Immer & Sons from
the breeder as a personal favor to them.

10626. Tkifolium pkatexse. Red clover.

Red-clover seed from an estate at Kostroma, 150 miles north of Moscow, a

region of very cold winters, almost at the edge of clover-st^ed production.

10627. Tkifolitm pkatense. Red clover.

Red-clover seed from an estate in the northern part of Sindjirsk government,
a region of cold winters with little snow.

10628. Beta vulgaris. Beet.

From Catania, Sicily. Received thru I^Ir. Alwin Berger, La Mortola, Venti-
miglia, Italy. Received April 21 , 1904.

"Sample of l^eet seed from the director of the Royal Bi^tanic (iardeus in Catania
for the breeding experiments of Dr. C. O. Townsend and Mr. K. C. Rittue, of this

Department." {Fairchild.
)

10629 and 10630. Beta makitima.

From Sicilv. Recx'ived thru Dr. Carl Sprenger, Vomero, near Xaj)les, Italv,

April 25," 1904.

"Sample of seed from two different localities in Sicily for the breeding experiments
of Doctor Townsend and Mr. Rittue, of this Department. No. 10H29 was marked
'1' and No. 10680 was marked 'II.' No further information.'' {Fairclnld.)

10631. Caesalpinia bkevifolia. Algarobillo.

From New York. Received thru A. Klipstein &, Co., 122 Pearl street, New
York, N. Y., March 2.S, 1904.

Pods of the tannin shrub "algarobillo." This is a small tree found growing wild
on the foothills of the Andes in Chile. It is said to occur in the driv^'^t }>ortions of

the arid coast and to produc;e large (luantities of pods very rich in tannin. Accord-
ing to Dr. Louis E. Levi, of the Pfister Sc Vogel Leather Company, of ^lilwaukee,
Wis., "it is an excellent tanning material, but gives a very liyjht yellow color to the
leather, w'hich is |)artially objectionable, yet I think in mixtures with quebracho,
or the like, it would auswei* the purpose of the tanner. The same contains alx)ut 50

per cent of tannin. The tannin material has as yet not been used very much in the
Cnited States on acct)unt of its o))jectionable color and easily fe.rmental)le properties

when in solution. 1 think this is not very objectional)le, as an experience*! tanner
would be able to get around this fault."

Mr. C. A. Si)encer, imj)orter and dealer in tanning materials, 1S8 Essex street,

Boston, Mass., says: "Regarding the value of this material as a tanning agent, we
may say its use for the purpose is very limited. While it is very strong in tannin it

does not have the tilling ])roperties that make it a desirable material for the manu-
facture of leather, altho there isa limited (juantity usid in(Jreat I'.ritain and Europe,
but from the best inf<irmation we have been able to obt^iin, there are only about
1,000 tons yearly of this article availal)le. .\s compared with other tanning mate-
rials gi'own in the Fniteil St-jfes, and with quebracho extract, gand)ier, etc.. the price

is somewhat higher, which no doubt accounts, to a certain extent, for its limited

consumption. We formerly imported this article regularly, i)Ut the demand for it

has grown nuich less tluring the j)ast two years, and there are now practically but
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two consumers in this country of any size who are using the article in the manufac-
ture of what they call ganibier extract."

Mr. William H. Krug, of A. Klipstein & Co., 122 Pearl street, New York, X. V.,

says: "We are unable to give you a comparative statement as to the value of this

material as compared with the other tanning materials you mention in your letter,

as it has })een only very recently introduced in this country and has not receivefl

more than a very limited apphcation. We believe with you that algarobillo can no
doubt be suc(ressfully grown in some regions of the United States, and with the
growing scarcity of domestic tanning materials, its introduction should j)rove of

considerable interest."

10632. Perilla ocymoides. Perilla.

From Yokohama, Japan. Received thru the Yokohama Xurserv Companv
April 25, 1904.

"Sent to replace the former quantity imported (see No. 9892), which failed to germi-
nate.

'

' ( Fairchild. )

10633. QuERCUs CORNEA. Oak.

From Hongkong, China. Presented by Mr. S. T. Dunn, superintendent of the
Botanical and Afforestation Department. Received April 27, 1904.

"Acorns of an evergreen oak, said to be a very showy ornamental as grown on the
island of Hongkong, but interesting particularly as bearing acorns as hard shelled as

the nuts of the American hickory and which contain a kernel almost as sweet as the
sweetest Spanish chestnut. These acorns are sold in the markets of Canton and
Hongkong by the ton and are keenly relished not only by the Japanese but by
Europeans. Altho difficult to predict how hardy this species will be in America,
it is worthy of trial in all regions where citrus fruits can be grown." {Fairchild.)

10634. Stachys sieboldii. Chinese artichoke.

From London, England. Presented by Mrs. Theo. K. Gibbs, Bethshan, Gibbs
avenue, Newport, R. I. Received April 29, 1904.

"These tubers are considered a great delicacy in France, where they are served in

the best restaurants and command a good price. They are said to be more delicate

than potatoes and are certainly worthy of a permanent place among the new vegetables
of this country. They should be planted in rows a foot apart and 6 to 9 inches in

the row as soon as all danger from frost is past. They mature their tubers in October,
when they may be dug and stored in sand or earth in a cool place. They should be
prepared by boiling, steaming, or roasting, and may be served either dry or with
melted butter. Fried with salad oil they are considered to be especially delicious.

Purchased by Mrs. Gibbs from Peter Barr, of London." {Fairchild.)

10635. Pentzia virgata. Karoobosch.

From Ward No. 3, Jansenville, South Africa. Received thru JMessrs. Lathrop
and Fairchild by arrangement with Dr. Charles P. Lounsbury and Mr. A. J.

Davison, of the Department of Agriculture, Cape Town, South Africa, May 2,

1904.

"This fodder composite is considered of such great value by the sheep and cattle

men of Cape Colony that a separate circular regarding it is being prepared. It is a
low-growing, spreading bush which layers naturally when the tips of its branches
arch over and touch the ground. In the eastern provinces of Cape Colony, where
the rains occur in summer but where long, severe droughts are frequent, this Pentzia
is one of the most valuable of all the Karroo plants for fodder purposes. It is

especially good for sheep and goats, which eat it down almost to the ground. Tho
tested unsuccessfully in Australia, the plant is of such great value that it deserves a
thoro trial in the warmest parts of America and should be used in experiments on
resuscitation of the barren island ranges of Hawaii." {Fairchild.)

10636 to 10669. Mangifera indica. Mango.
From Seharunpur, India. Presented by Mr. W. Gollan, superintendent of the
Government Botanical Garden, to replace plants that died in tiansit last vear.

Received April 26, 1904.
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10636 to 10639—Continued.
Plants as follows (notes by Mr. Gollan):

10636. Arbuthnot.

Something like Bombay Yellovj, but a smaller fruit.

10637. Brlndabani.

Medium-sized, green-(;olored frait. Quality only fair.

10638. Bombay Green.

Something like Bombay Yelloiv, but fruit green when rii)e.

10639. Bombay Yellow.

The best mango here. Fruit of medium size and yellowish when ripe.

10640. Gopal Bhog.

Medium-sized fruit. Keeps well. Flavor good.

10641. Khapariah.

A longish, hooked, pointed fruit. Color yellow, shaded red.

10642. Salibunda.

A large fruit. Subacid flavor. Color greenish \ ellow.

10643. Strawberry.

A longish, hooked, pointed fruit. Flavor good.

10644. Calaittia Amin.

A long fruit, hooked, pointed. Has a very thin stone. Flavor good.

10645. Faizan.

A large, long fruit. Brownish green. Flavor good.

10646. Fijri Long.

A large, longish fruit. Ripens late. Dark green when ripe.

10647. Fijri Bound.

Similar to above but of roundish shape.

10648. Hathi JhUL

A very large fruit. Flavor good.

10649. Kachmahua.

A small fruit, but of good flavor.

10650. Kakaria.

A large, long fruit. Dark green. Good flavor.

10651. Langra HardoL

A medium-sized fruit. Ripens late. Pale yellow ^esh. Very rich.

10652. Surkha.

A stringy kind, but of very good flavor.

10653. Tamancha.

A large fruit. Greenish yellow. F'lavor good.

10654. Bhadauna.

A small, dark-green fruit. Ripens in September-October.

10655. Punia.

A medium-sized, stringy kind. Flavor very good.

10656. Kistaphal.

A large fruit. Flesh highly colored and of good flavor.
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10636 to 10639—Continued.

10657. Madras.

A small fruit. Stringy but of fine flavor.

10658. Romani.

A medium-sized fruit. Subacid, of very fine flavor.

10659. Nucha.

A long, hooked, pointed fruit. Slightly stringy, but flavor good.

10660. Chickna.

A medium-sized fruit. Light yellow, of good flavor.

10661. Davi/s Favorite.

A long, thin fruit. Yellow, shaded red.

10662. Gola.

A large, round, yellow fruit, of very good flavor.

10663. Pijasee.

A medium-sized fruit, of subacid flavor. Good.

10664. Langra Large.

Similar to Langra Hardoi, but larger. Ripens late in August.

10665. SundershaJi.

A long fruit. Stringy. Flavor peculiar and only liked by some people.

10666. Kala.

A longish-shaped fruit. Pale green. Free of stringiness. Good.

10667. Sanduriah.

A small, long-shaped fruit. Stringy, but of fine flavor.

10668. Naji Hahadi Amin.

A medium-sized, dark-green fruit. Ripens late.

10669. Sharhati Black.

A large, round fruit. Dark green. Of very good flavor.

10670 to 10673. Nephelium litchi and Nephelium longana.
Litchi and longan.

From Hing-hua, Fuhkien, China. Received thru Rev. W. N. Brewster, Methodist
Episcopal missionary, in the autumn of 1903.

Mr. Brewster says: "They were grafted probably some time in the year 1902.
The trees were not more than two years old, I think. With regard to the culture,
they are not propagated from the seed, but a ball of earth is tied around a joint of a
branch, and when it throws roots out into this ball the branch is cut off on the side
next to the trunk, and the little tree is planted. The trees are fertilized by night soil

about the time that they are blossoming and also later when tlie fruits begin to form.
When the leaves are too thick, as they generally are in the spring, there is severe
pruning done. After the buds are out, these are also thinned; after the blossoms
begin to form into fruit they are thinned again. This is very important in order to
make a perfect fruit. They must be kept entirely free from frost, and should be
planted in a deep soil, i. e., the soil should be soft down many feet below the sur-
face. The Utcid blossoms early and matures the latter part of July. It is shaped
like a strawberry and has the strawberry color and appearance, only the skin is

rough and thick and brittle. The seed of the grafted variety is sharp pointed and
small, and shriveled up so that the meat is much more abundant than in the
ungrafted variety. The meat is white and juicy and a little tart. The longan (another
species of the same genus) ripens in September. It is round and sniooth. It is

sweeter than the litchi, but the meat has very much the same appearance.
"The other fruit which I brought, the longan, is not a variety of the litchi, but a
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distinct fruit, different in color and taste, and matures several weeks later in the

season. Many people think it is equal to, and some think it far superior to, the litchi.

It is cultivated in the same way as the latter, so far as I have observed."

10674. HORDEUM TETRASTICHUM. Four-ro"w barley.

From Chicago, 111. Received thru Wahl-Henius Institute of Fermentology,
May 3, 1904.

"Minnesota barley which, according to Dr. Robert Wahl's analysis, contains the

unusual percentage of 15 to 16 per cent of protein. Doctor Wahl believes that this

variety should be experimented with in connection with the testing of low-protein,

two-rowed barleys. It is also of interest in connection with the experiments of Mr.
H. M. Cottrell, Odebolt, Iowa, on high nitrogen feeding barleys." {Fairchild.}

10675 to 10723.
From Teneriffe, Canary Islands. Received thru Hon. Solomon Berliner, United

States consul at Teneriffe, May 4, 1904. Transmitted thru the Secretary of

State.

A collection of small samples of seeds, many of them indigenous to the Canary
Islands, as follows:

GONOSPERMUM KEVOLU-
TL'M.

IIVPKRRI'M FLORIBUN-
DUM.

Lavandula abrotanoi-
DES.

Leucophae candidissi-
Ma .

Lotus canariensis fi.o-

RIBUXDA.

Mesembrv anth em um
crvstallinum.

Oenothera rosea.

Parietaria arborea.

Periploca laevk;ata.

Pints canariensis.

Plocama pendula.

Psoralea bituminosa.

Ranunculus canarien-
sis.

RlIAMNlS CRENULATA.

Rhodocistus berthelo-
TIANus.

KlHIA KRITICOSA.

rume.x lunaria.

Skmpkrvivum tabulae-
forme.

Statice BRASSICAEF'OLIA.

StATICK pectin ATA.

TaMUS KOUI-IS.

Tkucrium IIVSSOPIPOLI-

IM.
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10724. ViCIA FABA. Horse bean.

From (Jiiirf), Kjj:y[)t. Koceived thru Mr. (Jeor^<^ P. Foaden, necretary of the
Kliedivial Agricultural Society.

"Roots of this forage plant collected shortly before harvest time, dried in the
shade, and mailed in tin mailing cases. For Doctor Moore's experiments in the
isolation of the micro-organism which causes the tubercles." [FaircJdld.)

10725. Mkdicago orbicularis. •

From Algeria. Secured by Mr. Thomas H. Kearney in 1902. Turned over to
this olhce by Mr. C. S. Scofield on May 5, 1904, to be numbered and sent to
the Plant Introduction Garden at Chico, Cal., for propagation.

10726. Phleum pratense. Timothy.
From Helsingfors, Finland. Received thru Mr. C. T. Ward, Finnish Horticul-

tural Society, May 6, 1904.

Sample of timothy seed grown in Finland.

10727 to 10750.

From Monte, Grand Canary. Presented by Mr. Alaricus Delmard. Received
May 6, 1904.

A collection of small samples of seeds of interesting plants growing in the Canary
Islands, as follows:

10727. Adenocarpus franke-
NIOIDES.

10728. bosea yervamora.

10729. Bystropogon origani-
FOLIUS.

10730. Cedronella canarien-
SIS.

10731. Chrysanthemum frute-
SCENS.

10732. Clethra arborea.

10733. ISOLEPIS canariensis.

10734. Cytisus palmensis.

10735. Delphinium staphisa-
GRIA.

10736. Digitalis canariensis.

10737. Galilea juncea.

10738. Gonospermum revolu-
TUM.

10739.
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10753. ViciA FABA. Horse bean.

From Valetta, Malta. Received thru Dr. J. Borg, San Antonio (iarden.s, Mav
12, 1904.

Roots of a horse bean from the island of Malta, which, according to Doctor Borg,

were from plants already in pod. Doctor Borg remarks that the nodules are not so

plump as they were when the plant was just beginning to set fruit, and that the

roots came from the best bean-producing lands in ^Nlalta, lands entirely free from

orobanche, which is a bad weed in the bean fields and their worst enemy. "But
for its ravages the bean would be the'*most profitable crop for agriculture." {Borg. )

10754. HoRDEUM TETRASTiCHUM. Four-row barley.

Originally from the Agricultural Experiment Station at Madison, Wis. Received
thru the Wahl-Henius Institute of Fermentology, Chicago, 111., May 9, 1904.

Oderbrucker. "A variety of barley which, upon analysis, proves to contain 15 per

cent of protein matter. Dr. Robert Wahl considers it essential that this type of

barley with high nitrogen content be experimented with for beer-making purposes,

and Mr. H. M. Cottrell, of Odebolt, Iowa, is interested in it as a type especially

adapted for feeding purposes." {Fairchild.

)

10755 and 10756. Capsicum annuum. Paprika pepper.

From Budapest, Hungary. Received thru Hon. Frank D. Chester, United
States consul at Budapest, May 4, 1904.

Seeds of the two varieties of papribi which were requested by the Botanical Drug
Comi)any, of Bridgeport, Ala.

10755. Szeged rose. 10756. Hungarian.

From Szeged, Hungary. From near Debreczen, Hungary.

"It is worthy of note that the best varieties of paprika are not imported
into this country and that the highest priced, called ' Edelsiiss,' brings 6 crowns
a pound, while that generally imported into America is quoted at 1.65 crowns.
There would seem to be a chance for the paprika industry in America."
{ Fairchild.)

10757 to 10958. Phoenix dactylifera. Date.

From Biskra, Algeria, l^urchased from Monsieur Colombo by correspondence
conducted ]3y Mr. W. T. Swingle. Plants paid for by Mr. E. A. Bessey, who
superintended the packing and shipping to the United States. Received May
17, 1904.

10757 to 10832. De(/Iet Noor. From Ourlana oasis.

Among these palms there may be as many as four j^alms that are not Deglet

Noors, since four lost their numbers and were confused with this lot of Deglet

Noors. Nos. 10841, 10883, 10902, and 10904 are doubtful, and are probably
Deglei Noors. The varieties of these four misplaced suckers are as follows:

Tezerliarit, Abd en noor, Sokrla, and Tteema. These varK^ties are mostly quite

unlike the Deglet Noor and can probably be recognized when the offshoots get

of some size.

10833. Deglet Belda. From Ourlana oasis.

10834. Degb't lieida. From Ourlana oa-sis.

10835. Deglet Beida. From Ourlana oasis.

10836. Tena»een. From Ourlana oasis.

10837. Tenaifeen. From Ourlana oasis.

10838. Tenaseen. From Ourlana oasis.

10839. Tezerhnr'tt. From Ourlana oasis.

10840. Tezerharit. Frnm Ourlana oasis.

10841. (No label.)
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10757 to 10958—Continued.
10842.

10843.

10844.

10845.

10846.

10847.

Oreloo. F'roni Ourlana oasis.

Oreloo. From Ourlana oasis.

Oreloo. From Ourlana oasis.

Sayha Boo Dra.

Sayha Boo Dra.

Sayba Boo Dra.

From Ourlana oasis.

From Ourlana oasis.

From Ourlana oasis.

10848. Sayba Boo Dra. From Ourlana oasis.

10849.

10860.

10851.

10852.

10853.

10854.

10855.

10856.

10857.

10858.

10859.

10860.

10861.

10862.

10863.

10864.

10865.

10866.

10867.

10868.

10869.

10870.

10871.

10872.

10873.

10874.

10875.

10876.

10877.

10878.

10879.

10880.

10881.

10882.

10883.

10884.

10885.

Tafazweent. From Ourlana oasis.

Tafazweent. From Ourlana oasis.

Tafazweent. From Ourlana oasis.

Taoorkhet. From Ourlana oasis.

Taoorkhet. From Ourlana oasis.

Taoorkhet. From Ourlana oasis.

Taty. From Ourlana oasis.

Taty. From Ourlana oasis.

Taty. From Ourlana oasis.

Timjoohert. From Ourlana oasis.

Tlmjoohert. From Ourlana oasis.

Timjoohert. From Ourlana oasis.

Temkhookh. From Ourlana oasis.

Temkhookh. From Ourlana oasis.

Temkhookh. From Ourlana oasis

Takadet. From Ourlana oasis.

Takadet. From Ourlana o^sis.

Takadet. From Ourlana oasis.

Taremoont. From Ourlana oasis.

Taremoont. From Ourlana oasis.

Taremoont. From Ourlana oasis.

Nakhelet Mzian. From Ourlana oasis.

Nakhelet Mzian. From Ourlana oasis.

Nakhelet Mzian. From Ourlana oasis.

Adehet et Teen. From Ourlana oasis.

Adehet et Teen. From Ourlana oasis.

Adehet et Teen. From Ourlana oasis.

MakeJet el Leef. From Ourlana oasis.

Makelet el Leef. From Ourlana oasis.

Makelet el Leef. From Ourlana oasis.

Nakhelet Feraoon. From Ourlana oasis.

Nakhelet Feraoon. From Ourlana oasis.

Nakhelet Feraoon. From Ourlana oasis.

Ahd en Noor. From Ourlana oasis.

(No label.

)

Ahd en Noor. From Ourlana oasis.

Ilorra. From Fougala oasis.
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10757 to 10958—Continued.

10886. Horra. From Fougala oasis.

10887. Horra. From Fougala oasis.

10888. Khazee. From Fougala oasis.

10889. lihazee. From Fougala oasis.

10890. Jihazee. From Fougala oasis.

10891. Toory. From Fougala oasis.

10892. Toory. From Fougala oasis.

10893. Toory. From Fougala oasis.

10894. Ooghales. From Fougala oasis.

10895. Ooghales. From Fougala oasis.

10896. Ooghales. From Fougala oasis.

10897. Sokria. From Biskra oasis.

10898. Boo Halas. From Biskra oasis.

10899. Sokria. From Biskra oasis.

10900. Sokria. From Biskra oasis.

10901. Sokria. From Biskra oasis.

10902. (No label.)

10903. Iteevia. From Biskra oasis.

10904. (No label.)

10905. M^ Kenthliee Degla. From Biskra oasis.

10906. W Kentishee Degla. From Biskra oasis.

10907. }r Kentishee Degla. From Biskra oasis.

10908. Rethet Hafsia. From Biskra oasis.

10909. Rethet Hafsia. From Biskra oasis.

10910. Getara. From Biskra oasis.

10911. (ietara. From Biskra oasis.

10912. Zoozia. From Biskra oasis.

10913. Rethet Regaya. From Biskra oasis.

10914. Rethet Regaya. From Biskra oasis.

10915. Rethet Regaya. From Biskra oasis,

10916. Mnooar {\\\'a\q). From Filiache oasis.

10917. Rethet Haloo. From Filiache oasis.

10918. Rethet Haloo. From Filiache oasis.

10919. Rethet Haloo. From Filiache oasis.

10920. Halooa. From P>iskra oasis.

10921. Halooa. From r)iskra oasis.

10922. Halooa. From Bi.skra oasis.

10923. Zerza. From Biskra oasis.

10924. Zerza. From Biskra oa-sis.

10925. Zerza. From liiskni oiusis.

10926. I!(i" lldlas. I'loiu Biskra oasis.

10927. li'X) llidax. Vnnw I'iskra oiu^is.

10928. lloi, Uiihis. I'rom Biskra oasis.

10929. Khndry. From Biskra oa>»is.
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10757 to 10958—Continued.
10930. K/iodry. From Biykra oasis.

10931. Khodry. From Biskra oasis.

10932. Lookzy. From Filiache oasis.

10933. Lookzy. From Filiache oasis.

10934. Rhazee. From Filiache oasis.

10935. Rhazee. From Filiache oasis.

10936. Rhazee. From Filiache oasis.

10937. Mnooar (male). From Filiache oasis.

10938. Mnooar (male). From Filiache oasis.

10939. Iteem Joher. From Filiache oasis.

10940. Iteem Joher. From Filiache oasis.

10941. Iteem Joher. From Filiache oasis.

10942. Goondy. From Filiache oasis. ^-7

10943. Goondy. From Filiache oasis.

10944. Goondy. From Filiache oasis.

10945. Lookzy. From Filiache oasis.

10946. Ahmar Msab. From Chetma oasis.

10947. Ahmar Msab. From Chetma oasis.

10948. Ahmar Mmb. From Chetma oasis.

10949. Retbet Abdala. From Chetma oasis.

10950. Retbet Abdala. From Chetma oasis.

10951. Retbet Abdala. From Chetma oasis.

10952. Sokria. From Chetma oasis.

10953. Sokria. From Chetma oasis.

10954. Sokria. From Chetma oasis.

10955. Nesheen. From Chetma oasis.

10956. Nesheen. From Chetma oasis.

10957. Nesheen. From Chetma oasis.

10958. (No label.)

10959. Sechium edule. Chayote.
From New Orleans, La. Received thru the J. Steckler Seed Company ( Limited).
Received May 10, 1904.

'

' Fruits of the commercial variety common in New Orleans markets. '

' ( Fairchild.

)

10960. Mangifera indica. Mango.
From Tahiti. Received April 26, 1904.

"Seed of a fruit of a variety of mango brought by the captain of the steamer
Mariposa to San Francisco. The captain declares it to be a superior variety, very
free from' fiber and very luscious. A fruit of this variety was eaten by Mr. George W.
Oliver and he declares it an excellent variety. The captain says there are many
trees of this variety in Tahiti. Owing to its large size and freedom from fiber it may
prove valuable. '

' ( Fairchild. )

10961. (Undetermined.)
From Arcelia, Guerrero, Mexico. Presented bv Mr. Federico Chisolm. Received
May 5, 1904.

A small packet of flower seed. Flower described by Mr. Chisolm as follows: "Per-
ennial blue flower, yellow center. Twelve inches to 20 inches. Blooms June, July,
August, December, January, and February. Desirable for bedding."
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10962. ViciA FABA. Horse bean.

From Tunis, Tunis. Received thru ]Mr. R. Gagev, Agricultural College, Tunis,

May 17, 1904.

"Roots of horse bean, dried in the shade, for material from which to secure the

micro-organism which forms the nitrogen-collecting nodules." [Fairchild.)

10963. LiLiUM NEILGHERREX8E. Neilgherry lily.

From Utakamand, India. Presented by Mr. H. F. ^Macmillan, curator, Royal
Botanic Garden, Peradeniya, Ceylon, thru Mr. Fairchild, May 20, 1904.

10964. GossYPiuM T(§MENTOsuM. Cotton.

From Honolulu, Hawaii. Presented by Mr. Jared G. Smith, special agent in

charge of the Agricultural Experiment Station, May 18, 1904.

10965. MusA SAFiENTUM. Banana.
From Grand Canary, Canary Islands. Received thru Mr. Alaricus Delmard,
May 20, 1904.

"Suckers of the so-called 'Chinese' banana, commonly grown in the Canary
Islands and shipped to P^ngland in large quantities. It is reported that this variety

of banana brings a higher price on the London market than the Jamaican or Central

American varieties." {Fairdd/d.)

10966. LiLIUM PHILIPPINENSE. Lily.

From Manila, P. I. Received from Mr. Elmer D. Merrill, botanist of the

Bureau of Government laboratories, Manila, thru Capt. George P. Ahem, May
28, 1904.

"Benguet lily, introduced especially for experiments in hybridizing lilies." {Fair-

child. )

10967. FURCRAEA FOETIDA.

From Port Luis, Mauritius. Presented by Mr. John W. Holway, United States

vice-consul, to Mr. L. H. Dewey. Received May 10, 1904.

"My principal object in introducing them is to determine whether there is any
difference between Porto Rico 'maguey' and Mauritius 'alser vert.'" {Tk'imi.)

10968. Magnolia pumila. Magnolia.

From Canton, China. Presented bv Mr. Thomas (iriffith. Received May 23,

1904.

"Plants of an ornamental known in Canton as ' Yei-hap.' Said by Captain Berna-

dou, of the United States Navy, to be a great favorite among tlie Chinese, the tioweiy,

which are fragrant, being used for boutonnieres. Occasionally cultivated in the

South." {Fairchild.)

10969 to 10974.

Presented by Mr. Frederick ('ramer, thru T)r. L. (). Howard. Received May
23, 1904.

10969. (Undetermined.) Cactus.

From the City of Mexico, Mexico.
" A low-growiiitr species of cactus, tlie small berry-like cactus fruit of which

is said to be edil)le. Probably comes from Michoacan." {Fairchild.)

10970. CiTius AruANTirM. Orange.

Krom Atotoniico, State of .hiiisco, near Guadalajara, Mexico.

Tclon. Said to be tlie very best seedling orange raise<l in southern Mexico.
" Like a lemon l)ut round like an apple. Sweet tiisting." {Fairchild.)

10971.

From the City of Mexico, Mexico.

\ collection of seeds secured by Mr. Cramer from all over Mexico, mostly
of ornamental (lowers, shrubs, and trees.
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10969 to 10974—Continued.
10972. (Uiideterniinod.)

From Guadalajara, Mexico.

Seeds of a medicinal plant.

10973. CiCER ARiETiNUM. Chick-pea.

From Mexico.

10974. CiCER AKiETiNUM. Chlck-pea.

From Jalisco.

" Grown on dry, arid lands in the hotter portions of Mexico without irriga-

tion. The weevils which attack this chick-pea are said to be injurious to other
cereals. These seed should be carefully fumigated. Raised in Mexico on
heavy, dry, black soil." {FairchUd.)

10975. Castilla sp. (?)•

From Chiapas, Mexico. Presented by Mr. James Maunder, thru Dr. L. O.
Howard. Received May 23, 1904.

Mr. Maunder consider^ this a valuable variety.

10976 and 10977.

From Quito, Ecuador. Presented by Mr. Luis Sodiro, S. J., a botanist and stu-
dent of Ecuador agriculture. Received May 25, 1904.

10976. Festuca pabularis. 10977. Poa mulalensis.

" Mr. Sodiro remarks that Nos 10976 and 10977 are some of the moft remarkable
forage grasses of the mountain region of Ecuador. They are likely to prove of value
in certain portions of this country." {FairchUd. )

10978. Persea gratissima. Avocado.
From Guatemala. Presented by Hon. Alfred A. Winslow, consul-general,
Guatemala, Central America. Received May 23, 1904.

10979 to 10999.

From Hsi-an, China. Presented by Mr. W. W.
of American vegetables sent him in December,

Seed as follows:

10979. Cannabis sativa.

10980.

A mixture, but labeled "Parsley."

10981. Brassica pe-tsai.

10982. Brassica alba.

10983. Brassica alba.

10984. Brassica pe-tsai.

10985. HORDEUM vulgare.

10986. PisuM sp.

10987. PiSUM SATIVUM.

10988. Allium cepa.

10989. Beta vulgaris.

10990. Raphanus sativus.

10991. ViCIA FABA.

10992. Triticum vulgare.

97

Simpson in exchange for seeds
1903. Received May 23, 1904.

Hemp.

Pe-tsai cabbage.

"White mustard.

"White mustard.

Pe-tsai cabbage.

Barley.

Pea.

Pea.

Onion.

Beet.

Spring radish..

Broad bean.

"Winter wheat.
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10979 to 10999—Continued.
10993. Tkiconella foenum-gkaecum.

10994. Brassica pe-tsai.

10995. Apium graveolens.

10996. Lactuca sativa.

10997. Brassica pe-tsai.

10998. Lactica sativa.

10999. Lactuca sativa.

Fenugreek.

Pe-tsai cabbag-e.

Celery.

Lettuce.

Pe-tsai cabbage.

Lettuce.

Lettuce.

11000. Phleum pratense. Timothy.
From Tokyo, Japan. Received from Mr. T. Watase, president of the Tokyo

Plant, Seed, and Implement Companv, thru Dr. Oscar Loew, Imperial Uni-
versity, Tokyo, May 31, 1904.

"Seed from Hakkaido, the northern island of Japan." {Fairchild.)

11001. NiCOTIANA TABACUM. TobaCCO.
From Sao Paulo, Brazil. Secured thru Dr. Horace M. Lane, president of the

Mackenzie College. Received May 23, 1904.
*

Criolo.

11002. Pancratium sp.

From Arcelia, Guerrero, Mexico.
Received June 6, 1904.

11003. Phoenix dactylifera.

Presented bv Mr. Federico Chisolm.

Date.

From Biskra, Algeria. Received thru Monsieur Colombo by Mr. E. F.

Chumard, of Imperial, Cal., Mr. E. A. Bessey, of this Department, acting as

agent in the transaction, the previous correspondence having been conducted
by Mr. Walter T. Swingle.

Deglet Noor.

11004 to 11009.
From Arcelia, Guerrero, Mexico. Received thru Mr. Federico Chisolm, June

15, 1904.

A collection of native Mexican seeds and bulbs as follows:

11004. PsiDiuM MOLLE. Guayabilla.

Strawberry-flavored guayabillas.

11005. PsiDiUM MOLLE. Guayabilla.

From fruits having at least four distinct flavors.

11006. Sponuias pukpukea. Ciruela.

11007. Spondias pphpirea. Ciruela.

11008. LiLH'M sp. (?). Scarlet lily.

11009. (rnidentifled.)

11010 to 11017.

From Sei»acuitc, (iuatcmaia. Krccivcil thru Mr. (). V. Cook. June (>, 1904.

11010. Ananas sativis. Pineapple.

A spiny-leaved pineapple peculiar to this immediate neighborhood, where it

grows and ripens at a higher and cooler elevi'.tion than any other sort. The
leaves are very broad niu\ droojnng, giving a very characteristic appearance.
Tiu^ flesh is yellow, ai.d of moilerately good <iuality, infi'rior to the hest hot-

country sorts, but better than tiie latter when grown in these humid highlands.

It migiit he of use in tlu' mountains of Porto Rico, Hawaii, or the Philippines.
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11010 to 11017—Continued.
11011. Ananas sativus. Pineapple.

A smooth variety, not native here. Perhaps the 8mooth Cayenne.

11012 to 11017. ('iiamaedorea spp. Palm.

A collection of small palms which will be identified later.

11018. Trifolium I'RATENSE. Red clover.

From Toledo, Ohio. Received thru S. W. Flower & Co., June 10, 1904.

11019. Trifolium hybridum. Alsike.

From Toledo, Ohio. Received thru S. W. Flower & Co., June 10, 1904.

11020. Prunus sp. Plum.
From Moody, Ala. Received thru Mr. D. S. Jones, June 9, 1904.

Yaiiner. "Bud sticks of a variety of wild plum which, according to Mr. Jones,
ripens in Alabama about September 10. If house ripened the plums resemble in
taste the Wild Goose, but are meatier. When taken from the tree they are bitter,

but when mellowed they are excellent. This is a wild sort, probably of the family
of the Wild Goose, and ripening so late that they are considered valuable for culinary
purposes. Altho possibly known to other nurserymen, Mr. Jones does not lind them
cataloged by any nursery firm. The fruits are medium in size, deep red in color,

and they are peculiarly free from disease, seldom being attacked by the curculio."
{Fairchild.)

11021 to 11033.

From Buitenzorg, Java. Presented by Doctor Treub. Received June 15, 1904.

As follows:

11021. Calophyllum hasskarlii.

11022. Calophyllum kunstleri longifolium.

11023. Calophyllum spectabile.

11024. Calophyllum spectabile ceramicum.

11025. Calophyllum spectabile miquelll

11026. Calophyllum venulosum.

11027. Garcinia dioica.

11028. Garcinia dulcis pyriformis.

11029. Garcinia dulcis sylvestris.

11030. Garcinia fusca.

11031. Garcinia loureiri.

11032. Garcinia xanthochymus.

11033. Mesua ferrea.

11034. Prunus cerasus. Cherry.

From Moscow, Russia. Received thru Mr. E. A. Bessey, June 15, 1904.

Vladimir. Two-year-old trees (seedlings) of this resistant variety of cherry from
the trial gardens of Immer & Son, Moscow.

11035 to 11038. NicoTiANA tabacum. Tobacco.
From Sao Paulo, Brazil. Received thru Dr. Horace M. Lane, president of the
Mackenzie College, June 9, 1904.
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11035 to 11038—Continued.
Seed of four varieties of tobacco commonly grown in Brazil, as follows:

11035. Americano fino.

Grown in the interior of Bahia. The original stock probably came from the
United States.

11036. Bahiano.

A native variety grown in Bahia, from which the celebrated Bahia leaf is

made.

11037. Santa Cruz.

A native tobacco grown in Rio Grande do Sul. This sort is highly esteemed.

11038. Turco.

Grown around Sao Paulo for many years. The variety is of Asiatic origin.

11039 to 11119.

From Abyssinia, Africa. Received thru Hon. Robert P. Skinner, commissioner
of the United States to Abyssinia, June 3, 1904.

"A collection of seeds made for Mr. Skinner, under his direction, by M. Eugene
Carette Bouvet, of the Dire-Daoua, Voie de Djibouti, Cote Fran^-aise des Somalis.

This collection represents, in the main, crops cultivated by the Abyssinians." ( Fair-

child) .

I

11039. Tkiticum durum.

11040. HOKDEUM Sp.

11041. HORDEUM sp.

11042. HoRDEUM sp.

11043. HoRDEUM sp.

11044. HoRDEUM sp.

11045. GossYPiuM sp.

11046. GossvpiuM sp.

11047. GossYPiuM sp.

11048. GossYPiuM sp.

11049. Triticum sp.

11050. Triticum sp.

11051. Triticum sp.

11052. Triticum sp.

11053. Triticum sp.

11054. Thitkim sp.

11055. Phaseolus vulgaris.

11056. PlIASEOLUS VUL(iARIS.

11057. Phaseolus vulgaris.

11058. Andropogon soRcaiu.M.

11059. Andropogon sorghum.

11060. Andhopogon sorghum.

11061. Andropogon horcjhu.m.

11062. Andropogon 8or(jhum.

11063. Andu()Po<u)N soughum.

11064. Androi'ogon sorghim.

11065. .VnDKOPOGON .<»R<iHUM.

11066. Andropogon sokguum.

11067. ANDROPOCiON SORGHUM.

11068. RiciNis sp.

11069. RiciNus sp.

11070. RiciNUs sp.

11071. Ricixus sp.

11072. RiciNus sp.

11073. RiciNUS sp.

11074. Vigna sinensis.

11075. Vigna sinensis.

11076. Vigna sinensis.

11077. coriandrum sativum.

11078. COFFEA sp.

11079. linum usitatissimum.

11080. Ervum lens.

11081. Brassica oleracea.

11082. Andropogon sorghum.

11083. A NDROPOGON sorghum.

11084. Andropogon sorghum.

11085. Andropogon sorghum.

11086. (Unidentified.)

11087. Trigonella foenum-
(JRAECUM.

11088. TRKiONELLA FOENUM-
(;k.\ecum.

11089. (Unidentified.)

11090. Vigna sinensis.

11091. Vhjna sinensis.

11092. (Unidentified.)

11093. Gi'izoTiA oleifera.
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11039 to 11119—Continued.
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11129 to 11236—Continued.
11140. Arachis hypogaea.

Spanish. Received March 25, 1904.

11141. Arrhenatherum elatius.

11142. Atriplex semibaccata.

Peanut.

Tall meadow oat-grass.

Saltbush.

Received from the California Experiment Station.

Tall meadow oat-grass.

Oat.

Green Mountain.

Hopetou'n.

Improved American.

Swi'<s White.

Sugar beet.

11148.

11149.

11150.

11151.

11143. Arrhenatherum elatil's.

11144 to 11151. AVENA SATIVA.

11144. Banner.

11145. Burt.

11146. California White.

11147. Dakota Gray.

11152 to 11163. Beta vulgaris.

11152. Kleinwanzlehen.

From Utah Sugar Refining Company, Lehi, Utah. (Seed Lalx No
12846.)

11153. Kleinwanzlehen.

From H. C. <& J. B. Agnew, Agnew, Cal. (Seed Lab. No. 12848.)

11154.

From Va. H. Morrison, Fairfield, Wash. (Seed Lab. No. 18007.)

11155. Kleinwanzlehen Nachzucht.

From H. Bennecke & Son, Germany.

11156.

From the Alma Sugar Company, Alma, Mich.

11157.
From France.

11158. Kleiniranzlehen.

11159. Mangel-wurzel.

1

1

160. Kleinwanzlehen. ( Michigan grown.

)

From Pennsylvania Sugar Refiner}'.

11161. Iloeming's Improved Kleinivanzleben Sjtecial Elite.

11162.

From Utah Sugar Companv, Lehi, Utah.
No. 12756.

)

Crop of 1901. (Seed Lab.

11163.
From H. C. & J. B. Agnew, .\giiew, Cal.

11164. ANnROPOGON sorcjhum,

Tfini rs.'<( r, Evergreei i

.

11165. Brassica napub.

Dwarf Ensex.

11166. Bromus inermi.s.

11167. BhOMUS UNIOLOinE-M.

Fn.iii .1. M. Thorburn & Co., M Cortlandt street, New York, X. Y.

11168. Chaeto<hi.oa italu'a. German millet.

11169. Caprioi.a DAc-rvi.oN. Bermuda grass.

11170. Ci( KR ARiETiNUM. Chick-pea.

(Seed Lab. No. 12790.)

Broom corn.

Rape.

Smooth brome-grass.

Rescue grass.
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11129 to 11236—Continued.

11171. DaCTYLIK (ILOMERATA.

11172. euchlaena mexicana.

11173. Fagopyrum esculentum.

11174. Festuca elatiok.

11175. Festuca hetekophylla.

11176. Festuca ovina.

11177. Festuca pratensis.

11178. Festuca rubra.

11179. Glycine hispida.

Early Black.

11180. Glycine hispida.

YelloiD.

11181 to 11186. GossYPiUM barbadense.

Orchard grass.

Teosinte.

Buckwheat.

Tall fescue.

Various-leafed fescue.

Sheep's fescue.

Meadow fescue.

Red fescue.

Soy bean.

Soy bean.

Egyptian cotton.

Cotton.

Rivers.

Upland.

Sunflow^er.

11181. Mit Ajifi. ( Plant Breeding No. 56.

)

11182. Jannovitch. (Plant Breeding No. 63.)

11183. Askmuni. (Plant Breeding No. 59.

)

1

1

184. Mit Afifi. (Plant Breeding No. 55.

)

11185. Ashmuni. ( Plant Breeding No. 62.

)

11186. Ashmuni. (Plant Breeding No. 61.)

11187 to 11190. GossYPiUM sp.

11187. (No label.) 11189.

11188. King. 11190.

11191. Helianthus annuus.

Received from the Division of Chemistry in 1901.

11192. HoRDEUM vuLGARE. Barley.

Manchurian. From the Minnesota Agricultural Experiment Station. (Minn.
No. 105.)

11193. HoRDEUM VULGARE. Barley.

Tennessee Winter. From the Tennessee Agricultural Experiment Station.

11194. Lathyrus stipularis.

11195. Lathyrus azureus.

11196. Lathyrus coccineus.

11197. Lathyrus sativus.

11198. Lathyrus sativus.

Received from C. C. Morse & Co., Santa Clara, Cal.

11199. Lathyrus sativus.

From Agricultural Experiment Station, Berkeley, Cal.

Bitter vetch.

Bitter vetch.

Bitter vetch.

11200. Lathyrus tingitanus.

From C. C. Morse & Co., Santa Clara, Cal.

11201. Lespedeza striata.

11202. lolium italicum.

11203. LoLiUM pehenne.

11204. Lotus coRNicuLATUs.

7217—No. 97—07 4

Tang-ier scarlet pea.

Japan clover.

Italian rye-grass.

Perennia.1 rye-grass.

Bird's-foot trefoil.
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11129 to 11236—Continued.
11205. LUPINUS AFFINIS.

11206. LUPINUS ANGUSTlFOLirS.

11207. Lupixi:s LUTEU8.

11208. MeDICAGO DEXTICILATA.

11209. MeDICAGO SATIVA.

11210. MeDICAGO SATIVA.

11211. MeDICAGO SATIVA.

TarkenUm. From Henry Nungesser & Co., New York, X. \

11212. MeLILOTUS ALBA.

MUCUNA UTILIS.

PeNNISETUM TVrHolDKUM.

Phleum PRATENSE.

PiSlTM AKVENSE.

POA PKATEXSIS.

Secale CEKEALE.

SeCALE CEKEALE.

Blue lupine.

Blue lupine.

Yellow lupine.

Bur clover.

Alfalfa.

Alfalfa.

Alfalfa.

11213.

11214.

11215.

11216.

11217.

11218.

11219.
Winter.

11220.

11221.

Sweet, or Bokhara, clover.

Velvet bean.

Pearl millet.

Timothy.

Canada field pea.

Kentucky bluegrass.

Rye.

Rye.

Hung'arian g-rass.

Berseem.

Alsike.

Crimson clover.

Red clover.

White clover.

Wheat.

Chaetochloa italica.

Trifolium alexaxdrinum.

From C. C. Morse & Co., Santa Clara, Cal.

11222. Trifolium hybridum.

11223. Trifolium ixcahxatum.

11224. Trifolium pratexse.

11225. Trifolium repexs.

11226 to 11229. Triticum vul(;are.

11226. Zimmerman. 11228. 7><^^s•<on (Spring).

11227. Budapest. 11229. Turkey.

From the Agricultural Experiment Station, Manhattan, Kans.

11230. Vi( ia hithyxica.

11231. ViciA FULGENs. Scarlet vetch.

11232. N'ria xarboxnexsis. Narbonne vetch.

11233. ViciA SATIVA. Common vetch.

11234. \'i( lA vii.LosA. Hairy vetch.

11235. Vi( IA viLLosA. Hairy vetch.

In.Hulated April 16, 1904.

11236. ViGXA SINENSIS. Cowpca.

WaiTcii. From Professor Newman, Agricuhnral l-'xi>t'rinu-nt Station,

Fayetteville, Ark.

11237 to 11251. Bet.v Vulcjakis. Sugar beet.

Seed from 1908 crop remaining on hand July I, UKH, after the distrihution made
hy Mr. J. K. W. Tracy. Previous distribution recorded under these numlx'rs.

11237. Kleinmiuzlrhrii.

From KU'in Wan/lel>cn Sugar Ctim|>aiiv. Klein WanzlelK'u, (iormanv.
(Tracy's No. V2H'VA.)

11238. S('hrell>n-' • SiH-rialitat.

From Ct. Schreibor «fc Sons, Nordhausen, (u'rniany. (Tracy's No. 12854.)
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11237 to 11251~Continuecl.

11239. From Lehi Sugar Company, Lchi, Utah. (Tracy's No. 12856.)

11240. Elite Klelmvanzleben.
From the lOmpire Sugar Company, Lyons, N. Y. Originally froni i^ippe

Brothers, Quedlinburg, Germany. (Tracy's No. 12857.)

11241. Klelmvanzleben.
From the Empire Sugar Company, Lyons, N. Y. Originally from Kuhn
& Co., Naarden, Holland. (Tracy's No. 12858.)

1 1 242 . Kleinvxinzleben.

From the Empire Sugar Company, Lyons, N- Y. Originally from F. fteine,

Hadmersleben, Germany. (Tracy's No. 12859.)

11243. Kleintva 1 1zleben .

From the American Beet Sugar Company, Grand Island, Nebr. (Tracy's
No. 12860.)

11244. KleInwanzleben .

From the Sanilac Sugar Refining Company, Croswell, Mich. Originally
from Orro Hoerning, Eisleben, Germany. (Tracy's No. 12862.)

1 1245 . Klelmvanzleben.
From the Sanilac Sugar Refining Company, Croswell, Mich. Originally
from Henry Mette, Quedlinburg, Germany. (Tracy's No. 12863.)

11246. Jaensch Victrix.

From the Sanilac Sugar Refining Company, Croswell, Mich. Originally
from Gustav Jaensch, Aschersleben, Germany. (Tracy's No. 12864.)

11247. Knauefs Mangold.
From the Sanilac Sugar Refining Company, Croswell, Mich. Originally
from M. Knauer, Grobers, Germany. (Tracy's No. 12765.)

11248. Aderstadt.

From the Sanilac Sugar Refining Company, Croswell, Mich. Originally
from M. Knauer, Grobers, Germany. (Tracy's No. 12866.)

11249. Klelmvanzleben.
From the Menominee River Sugar Refining Company, Menominee, INIich.

Originally from the Klein Wanzleben Sugar Factory, Klein Wanzleben,
Germany. (Tracy's No. 12867.)

11250. Elite Klelmvanzleben.
From the Menominee River Sugar Refining Company, Menominee, Mich.

Originally from Otto Bruenstedt, Schladenam-Hartz, Germanv. (Tracy's
No. 12868.)

11251. Elite Klelmvanzleben.
.From Menominee River Sugar Refining Company, Menominee, Mich.

Originally from C. Braune, Biendorf, Germany. (Tracy's No. 12869.)

11252 to 11258.

Plants and seeds presented to or secured by Mr. P. H. Dorsett for planting at the
Plant Introduction Garden, Chico, Cal.

11252. JUGLANS CALIFORNICA X QUERCUS (?).

Presented by Mr. S. M. Desher, Garden Grove, Cal.

"This is one of a number of trees from a planting made for grafting stock
about two years ago." {Dorsett.

)

11253. JuGLANs NIGRA. Black walnut.

Nuts from Mr. Ewing D. Johnson's farm, near Rockbridge, southeast of

Columbia, Mo.

11254. HicoRiA sp. Hickory.
Small hickory nuts from Mr. Ewing D. Johnson's farm, near Rockbridge,

southeast of Columbia, Mo. Secured in February, 1904.

11255. Amygdalus hyb. Peach almond.
Seeds from G. W. H. fruit ranch. Received October 22, 1903.
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11252 to 11258—Continued.
11256. HicoRiA sp. Hickory.

Large hickory nuts from Wolfskill Ranch, Yolo County, Cal. Received
October 10, 1903.

11267. JuGLANs ciNEREA. Buttemut.

Nuts from Wolfskill Ranch, Yolo County, Cal. Received October 25, 1903.

11258. Cedrus LiBANi. Cedar of Lebanon.

Seed from an av^enue of trees near Pasadena, Cal. Presented by ]\lr. C. R.
Lukins. Pasadena, Cal.

11259 to 11262.

From Hacienda "La Trinidad," Arcelia, Guerrero, Mexico. Presented by
Mr. Federico Chisolm. Received June 24, 1904.

A collection of unidentified Mexican bulbs.

11263. GOSSYPIUM HERBACEUM. CottOn.

From Valetta, Malta. Presented by Dr. Giovanni Borg. Received June 20, 1904.

Maltese. " Seed of the old Maltese cotton, which, according to Doctor Borg, hai^

been cultivated in Malta since the times of the Phoenicians, three thousand years
ago. This is an early-ripening sort, maturing its bolls in August or September. It

is a very hardy sort, of low habit, and flowers and sets with bolls when quite young.
Doctor Borg says it should be sown rather thick and that it is a very productive
sort. The fiber is rather short, alt ho very strong and elastic. Introduced as of

possible use in the experiments against the boll weevil because of its early-ripening
habit.

'

' ( Fairchild. )

11264 to 11268.
From (ieneva, Idaho. Received thru Mr. F. W. Boehme, June 23, 1904.

A collection of grains adapted to high altitudes, as follows:

11264. HoRDEUM vuuiARE. Barley.

Beardless.

11265. HoRDEUM viLGARE. Barley.

Px'ardless and hull-less.

11266. Triticu.m vulgare. "Wheat.

Spring wheat.

11267. LiNU-M usiTATissiMUM. Flax.

11268. Secale cereale. Rye.
Spring rye.

11269. Hyphaene crinita. Doum palni.

From l^|)per Egypt. Received thru ^Ir. T. II. Kearney, June 15, 1904.

" Botanically this is one of the most interesting palms in the world, as, unlike almost
all others, it has a branching stem. It is suiti'd to a frostless and exceptionally dry
region and may succeed in the warmest and driest i>ortions of this country. The
fruits, which are produced in large cluster's, are used for food by the poorer classes,

the part eaten being the fibrous, mealy husk, which tastes something like ginger-
bread, and for this reason is called the "gingerbread tree" of l^gypt. A drink
callecl "coca" is also made from this librous husk and the large, yellowish brown,
beautifully polished fruits of this })ahn." ( Kianie;/.)

11270 to 11274.

Fntm Jalapa, Mexico. Tresente*! bv Mr. Frank N. Mever to Mr. (i. W. < >liver.

i:eceive<l June 23, 1904.

Seeds of live wild Mexican plants, mostly unidenlilied.
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11275. Medicago sativa. Alfalfa.

From Chicago, 111. Received thru the Albert Dickinson Company, .Iihk; 28, 1904.

(Ordered by sample "Cabin.") "•

11276. Trifolium repens. White clover.

From Chicago, 111. Received thru the Albert Dickinson Company, June 28, 1904,

(Ordered by sample **Boil.")

11277 to 11341. Phoenix dactylifera. Date.

From Orleansville, Algeria. Received thru Yahia ben Kassem, July 5, 1904.

,
Sixty-five date palms, all from the Mzab oasis.

11277.
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11343. GOSSYPIUM BARBADENSE. CottOn

From Valetta, Malta. Presented by Dr. Giovanni Borg. Received July 5, 1904.

"An P^gyptian variety which Doctor Borg ha.s been trying to improve on the

island of Malta. Introduced for the experiments in connection with the boll

weevil." {Fairchi/d.)

11344. ViGNA SINENSIS. Cowpea.

J'rom West Branch, Mich. Received thru Edw. E. Evans Seed Company, Julv

8, 1904.

Michigan Favorite. Said ])y Mr. Evans to })e the earliest sort known; ripens seed

every year in Michigan.

11345 to 11353.

From Guerrero, Mexico. Received thru Mr. Federico Chisolm, July 9, 1904.

Native Mexican bulbs, not identified.

11354. Coffp:a sp. Coffee.

From Abyssinia, Africa. Presented by Hon. Robert P. Skinner, American
consul-general at Marseille, France. Received July 11, 1904.

Jfarfar. Probably a wild variety from Abyssinia.

11355 to 11368. Beta vulgaris. Sugar beet.

Seed from 1908 crop remaining on hand July 1, 1904, after the distribution made
by Mr. J. H W. Tracy. Previous distribution recorded under these numbers.

11355. Sclireiher^a SpecialUdt.

From the Menominee Sugar Refining Company, Menominee, Mich. Orig-

inally from G. Schreiber & Sons, Nordhausen, German v. (Tracy's No.
12870.)

11356. Kleiniranzlehen.

From H. C. & J. B. Agnew, Agnew, Cal. (Tracy's No. 12871.)

11357. Kleinwanzlehen.

From Metz & Co., Streglit/, near Berlin, Germany.

11358. From ]\I. Knauer, (Jrobers, Germany. Marked 78(X).

11359. From M. Knauer, (irobers, Gennany. Marked 7801.

1 1360. KlehuiHUizU'ben.

From Carl Schobert & Co.

11361. F/itr Kleimranzleben.

]>om G. Schreiber & Sons. Nordhausen, Germany.

11362. K leinwanzleheii .

From E. H. Morrison, Fairfield, Wash. Purcha.st'd in 1902 for the C/Ongre.*^-

sional seed distribution.

1 1363 . Kleinwanzlehen.

From K. IL Morrison, Fairfield, Wash. (Tracy's No. V2^^T^^

11364. kleinvauzlrhen.

I'roin C. (. Morse & Co., Santa Clara, Cal. (Tracy's No. 12861.)

11365. (Tracy's No. 12844.) 11367. (Tracy's No. 12849.)

11366. (Tracy's No. 12847.) 11368. (Tracy's No. 12850.)
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11369. Mangifera indica. Mango.

From the Government Botanic; Gardens, Seharunpur, India. Presented by. Mr.

Kobert Anderson, Lansdowne, Pa., for propagation. Received February 25,

1904.

Buds of the Langra mango.

11370 and 11371.

Seed on liand July 1, 1904, numbered for convenience of recording distribution.

11370. ViGNA SINENSIS. Cowpea.

Iron. From Mt. T. S. Williams, Monetta, S. C.

11371. Andropogon sorghum. Sorghum.

Early Amber. From Mr. Seth Kenney, Morristown, Minn.

11372 to 11477. ViTis sp. Grape.

From Thomery, France.
Niles. Cal.

Received thru E. Salomon & Sons, and shipped direct to

11372. Rupeslr is Martin.

11373. Riparia Grand Glabre X Aramon-Rupestrls 4110.

11374. Pinot X Rupestris 1305.

11375. Rupeslris de Semis 81-3.

11376. Mourvedre X Rupestris 1202.

.

11377. Riparia France.

11378. Rupestris X Berlandieri 301-37-152.

11379. Monticola X Riparia 18804

.

11380. Monticola X Riparia 18815.

11381. Chasselas X Berlandieri 41 B-

11382. Cabernet X Rupestris Ganzin 33 A.

11383. Bourisquou X Rupestris 4306.

11384. Monticola X Riparia 18808.

11385. Rupestris X Berlandieri 301 A.

11386. Riparia X Rupestris-Aramon-,Taeger 201.

11387. Riparia X Berlandieri 161-49.

11388. Riparia X Rupestris 3306.

11389. Viala.

11390. Bourisquou X Rupestris 3907

.

11391. Berlandieri X Riparia 4^0 A.

11392. Rupestris X Berlandieri 219 A.

11393. Bourisquou X Rupestris 109-4-

11394. Bourisquou X Rupestris 4308.

11396. Viala X Riparia.

11396. Berlandieri X Riparia 420 B.

11397. Rupestris X Riparia 1615.

11398. Riparia du Colorado.

11399. Riparia X Rupestris 101-14.

11400. Berlandieri X Riparia 33 E. M.

11401. Rupestris X Riparia 108-16.
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11372 to 11477—Continued.

11402. Ih'dandieri Lafont No. 9.

11403. Alicante Bousrhel X liiparia 141 A.

11404. Aramon X Bupestris Ganzin 9.

11405. Aestivalis- Calicola X Riparla-Rupestins 554-5.

11406. Berlandieri No. 1.

11407. Berlandieri No. 2.

11408. Berlandieri X liiparia 157-11.

The following vines were received at Niles, April 11, 1904:

11409. Cordifolia X Riparia 127-1 (/).

11410. Rupestris X Cinerea

.

11411. Rupestris X Cordifolia 107- 1 1.

11412. Rupestris X ILjhrid Azemar 215.

11413. York X Rupe^trii^ Ganzin 202.

11414. York X Rupestris Ganzin 212.

The following (puttings were received at Niles, March 22, 1904:

11415. Pinot X Rupestris 1305.

11416. Rupestris Othello.

11417. Riparia X Rupestris-Ara)nou-Jae(jer 201.

11418. Riparia X Berlandieri 161-49.

11419. Monticola X Riparia I88O4.

11420. Chasselas X Rupestris 901.

11421. (Humbaud X Riparia 2502.

11422. liiparia Grand Glabre X Aramou-Rupestris 4I 10.

11423. Rupestris X Riparia 1615.

11424. Pinot Bouschel X Riparia 3001.

11425. Rupestris X Petit Bouschet-Jaeyer 504.

11426. Berlandieri X Rijtaria 34 K ^f-

11427. Mourvedre X Rupestris 1202.

11428. lierlandieri X Riparia 33 E. M.

11429. lierlandieri X Riparia 420 A.

11430. Bourisquou X Rupestris 603.

11431. Berlandieri X Riparia 420 B.

11432. liiparia X Cordifolia-Rupestris l<m-S.

11433. Tisserand.

11434. HijKiria France.

11435. Monticola X Riparia 16\S'15.

11436. Cabernet X Rupestris Ganzin S3 A.

11437. Riparia X Rujtestris 33()(:.

11438. Riparia ^fartiue(tu.

11439. Riparia X Rupestris Ramon.

11440. Rupestri.s }fnrliii.

11441. Aramon X Riparia 14-1 A.

11442. Riparia X Rupestris 101- 14.

11443. Rupestris X Berlandieri 301 A.
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11372 to 11477 -Continued.

11444. Carignane X Riipestria 504-

11446. Rupestris X Riparia 108-16.

1 1446. Rupestris de Semis 81-2.

11447. Aestivalis- Calicola X Riparia-Rupestris 554-5.

11448. Monticola X Riparia 18808.

11449. Aramon X Rupestris Ganzin 9.

11460. Berlandieri No. 2.

11461. Berlandieri X Riparia 157-11.

11462. Berlandieri Lafont No. 9.

11463. Riparia X Rupestris 101.

11464. Carignane X Rupestris 501.

11466. Rupestris X Berlandieri 301-37-152.

11466. Riparia X Rupestris 3309.

11467. Riparia X Rupestris de Jaeger.

11468. Viala X Riparia.

11469. Rupestris Mission

.

11460. (Unidentified.)

The following cuttings were received at Niles, April 11, 1904:

11461. Bourisquou X Rupestris 109-4.

11462. Bourisquou X Rupestris 603.

11463. Carignane X Rupestris 504.

114^4. Rupestris X Cordifolia 107-11.

11466. Rupestris X Hybrid Azemar 215.

11466. Alicante Bouschet X Cordifolia 142 B.

11467. Aestivalis-Rupestris X Riparia 227.

11468. Cordifolia X Rupestris.

11469. Rupestris X Berlandieri 301 B.

11470. Bourisquou X Rupestris 4306.

11471. Bourisquou X Rupestris 4308.

11472. Carignane X Rupestris 501.

11473. Calicola X Aestivalis 13205.

11474. York X Rupestris Ganzin.

11476. (Unidentified.)

11476. Cinerea-Rupestris X Riparia 229.

11477. (Unidentified.)

11478. Garcinia morella. G-amboge.

From Castleton Gardens, Jamaitia. Received July 18, 1904.

11479. Lespedeza striata. Japan clover.

From Augusta, Ga. Received thru the N. L. Willet Drug Company, July 19, 1904.

11480. EucHLAENA MEXICANA. Teosintc.

From Richmond, Va. Received thru T. W. Wood & Sons, July 20, 1904.
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11481. LoLiuM PERENNE. English rye-grass.

From New York, N. Y. Keceived thru Henry Nuiigesser & Co., July 20, 1904.

11482. Festuc:a pratensis. Meado"w fescue.

From New York, X. Y. Received tliru Henry Nungesser & Co., July 20, 1904.

11483 and 11484.

From (ihent, Belgium. Received tliru Mr. Louis Van Houtte, ju're, Julv 22,

1904.

11483. Gakcinia livingstoxei. 11484. Laxsium simatraxa.

11485 to 11489. Phoenix dactylifera. Date.

From Fayum, Egyj)t. Received thru Mr. H. A. Rankin, July 26, 1904.

11485. Saydi/. 11488. Frakhee.

11486. (jciggar. . 11489. Sai/di/ (male)

11487. Sultany.

" These date offshoots were wrapt in palm iiber (///) and held in place by
cords. They were rather dry. but in general in fairly good condition. Most of

the offshoots were small, some not weighing over 10 pounds and only some half

dozen weighing over 50 pounds. However, considering the inaccessil)iHty of

the region, we ought to be glad to get ahnost any kind of an offshoot that will

grow. I noticed that the variety *SV/?/^/r/< ha.s a large number of small offshoots

attached to the sides of those sent, altho, as I stated above, the offshoots

are only of medium size, averaging probably 30 to 40 pounds in weight. The
(collection of Fmakhee consisted of one very large offshoot and three very small

ones. The very large offshoot showed a remarkable ])eculiarity in that the
• palm fiber, or '?//,' was still intact, forming a cardboard-like tissue, especially

on the right-hand border. If this peculiarity of the interpetiolar sheets of

fiber appears constant, this variety will have a very clear distinguishing mark."
{Snymgle.)

11490. ViTis RUCMBiFOEiA. Grrape.

Received from the United States Botanical Gardens, Washington, I). C, in 1901.

Plants originally came from the Botanic Garden in (Jlasgow.

11491. ViTis coNGYLODES. Grrape.

From St. Louis, Mo. Presented by Dr. William Trelease, superintendent «>t tlie

Missouri Botanic (Jarden, to Dr. B. T. (talloway, in 1902.

11492. ViTis sp. Grrape.

From ^lexico. Received thru Dr. J. N. Rose, of the United States National

.Museum, in 1902. (Rose No. 28().)

11493. ViTis sp. Grrape.

From .Mexico. Receivetl thru Dr. J. N. Rose, of the Fniti'd Stati's National
Museum, in 1902. (Rose No. 749.)

11494. Piii.EUM PRATENSE. Timothy.

i'fom Toledct, Ohio. Received thru W. D. :\Torehouse i<c Co.. .luly 2(i, VMH.

11495. TANTcrM miliaceim. Broom-corn millet.

Fnjui Ginciunati, Ohio. Keceived thru J. .M. Mi'C'ullough's Sons, July 27, UKW.
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11496. Chaetocmloa italica. G-erman millet.

Fnjiii Chicago, Til. Received thru the A Ihert Dickinson Company, July 27, 1904.

" Pellet" Humple.

11497. NicoTiANA TABACUM. Tobacco.

From Cavala, Turkey. Presented })y Mr. N. J. PanteHdes, of Chios Island,

Turkey. Received July 5, 1904.

''Seed of the famous Cavala tobacco, which forms one of the most important
elements used in the blending of the cigarette filler of the famous Egyptian cigar-

ettes. According to Mr. Pantelides's letter of June 18, 1904, this seed was sent him
by the governor of Cavala and is no doubt authentic and of first quality, Mr. Pan-
telides further remarks that the cultivation and harvesting of the Cavala tobacco
require great experience. From the same plant one can pick leaves of a value of

only 0.50 of a franc per kilogram and of a value of 15 to 20 francs a kilogram. The
lance-shaped leaves found at the summit of the plant have a very fine aroma, and it

is for this fine aroma that such high prices are paid. If during the j^rocess of pick-

ing the terminal bud is injured, the fine aroma of the leaves is lost and the leaves
lose their value. The processes of drying and fermentation are those which give to

the leaves their fine color and excellent flavor. The Ottoman Regie pays from one
to two thousand francs monthly salary to good clarifiers (clarifieateurs) and 250 to

300 francs a month to good cultivators. In his country Mr. Pantelides says the seed
is sown in January, transplanted during February to a place protected from the cold,

and in March transplanted again to permanent locations. Each plant is set out a
meter each way from its neighbors. The best soil for the culture of this tobacco is

said to be a red one mixt with stones of iron pyrites, and the best locations are
those on the eastern slopes of hills." {FairchUd.)

11498. NicoTiANA TABACUM. Tobacco.

From Sao Paulo, Brazil. Received thru Dr. Horace M. Lane, president of the
Mackenzie College, July 25, 1904.

Bahiano tobacco seed, the variety from which the celebrated Bahia leaf is made.

11499. Prunus virginiana. Chokecherry.

"From Arden, near Dakota-Montana line. Presented by Prof. J. W. Blankinship,
of the Montana Agricultural Experiment Station, Bozeman, Mont. Received
August 1, 1904.

" Seeds of a free-flowering shrubby species of chokecherry which is perfectly hardy
when the thermometer drops to — 30° F. in winter. From the description given by
Professor Blankinship this must be a very showy plant in spring. The black fruits

are used for jam or ' cherry butter' making." {FairchUd.)

"A beautiful flowering tree, about 25 feet high," {Blankinship.)

11500. Prunus virginiana. Chokecherry.

From Bozeman, Mont. Presented by Prof. J. W. Blankinship. Received August
1, 1904.

"Seeds of a large, red-fruited variety, whose fruits are considered better than the
black. Large quantities of cherry butter are made in Montana, and this variety has
possibilities for the breeder. '

' ( FairchUd.

)

11501. Garcinia indica.

From Trinidad, West Indies. Received thru Mr, J. H. Hart, superintendent
of the Botanic Gardens, July 29, 1904,

11502. GossYPiuM sp. Cotton.

From San Luis Soyatlan, Jalisco, Mexico, Received thru Seiior Hilario Cuevas,
July 21, 1904.

Cotton harvested in June from trees planted in September preceding at an altitude

of 1,630 meters above the level of the sea. Sent at the request of Mr. L, H, Dewey.
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11503. MucUNA UTiLis. Velvet bean.

From Clarcona, Fla, Received thru Mr, H. IMeislahn, August 3, 1904.

11504. CoFFEA sp. CoflFee.

From Abyssinia. Received thru Hon. Robert P. Skinner, United States consul-

general at Marseille, France, July 22, 1904.

Wild Harrar coffee.

11505 to 11531.
From London, England. Received thru James Veitch & Sons (Limited), April,

1904.

A collection of plants, as follows:

11505. RUBUS AUSTRALIS.

RUBUS BIFLORUS.

RuBUS ODORATUS.

RUBUS ROSAEFOLIUS.

RUBUS PHOENICOLASIUS.

Rl BUS NIGROBACCUS.

11506.

11507.

11508.

11509.

11510.
Snyder

11511.

11512.

11513.

11514.

RUBUS SPECTABILIS.

RuBUS DELICIOSUS.

RUBUS LEUCODERMIS.

RUBUS OCCIDENTALIS.

Newman's Thornless.

11515. RuBUS NIGROBACCUS.

11516. RuBus hyb.

The Mahdi.

11517 and 11518. Rosa spp.

11517. Alice (ir<ih(ime.

11519. Rosa uumilis.

11520 to 11531. Rosa spp.

11520. FAl'dh // Ombrain.

Florence Peinher-

Purple flowering" raspberry.

Strawberry raspberry.

Wineberry.

Blackberry.

Salmon berry.

Rocky Mountain flow^ering- raspberry.

Western black raspberry.

Black raspberry.

11521.

11522.

11523.

ton.

Lady Moyra Bcau-
clerc.

Madame
Mari.

Aidohie

11532.

11524. MarUmne l*f'dzer.

11525. Marie Jai rd lley.

Akaciiis tiypogaka.

Blackberry.

Raspberry-blackberry hyb.

Rose.

11518. Berne Brovm.

Pasture rose.

Rose.

11526. Mildred Grant.

11527. Morning Glow.

11528. Mrfi. Allen Chan-
dler.

11529. Mrs. Benjajniu A*.

Cant.

11530. Queen of Sweden
and Norway.

11531. SidiHoiieti.

Peanut.

From Sao Puulo, lirazil. Received thru Dr. Horace M. Lane, president of the

Mackenzie ('olloge, July 1<>, 1904.

Pods of a peanut, sai<l to hi' native, but which l^ixtor Lane thinks may W of

African origin. The i)ods are of fair size and nearly all contain two seeds.

11533. PoLiANTHES T.ONr.TFiX)KA. Tuberosc.

From INFexico, Received llini Pr. .1. N. Rose, of liie liiiti'd Stales National

Museum, August T), 1901.
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11534. ACIIRAS SAPOTA. Sapodilla.

Plants i)ropa^ate(l from large tree in Department conservatory; numbered lor

convenience in recording future distribution, August 1, 1904.

11535. KiCMARDiA AFRiCANA. Calla.

From Chicago, 111. Received thru Vaughan'rf seed store, August 10, 1904.

Trade name, Calla Aethiopica devoniensis.

11536 to 11538. Rosa sp. Rose.

From London, England. Received thru Barr & Sons, June, 1903.

11536. Austrian Copper Brier. 11538. Persian Yellow Brier.

11537. Harisoni Brier.

11539 to 11564.

From Feltham, Middlesex, England.
Hale Farm Nurseries, August, 1903.

Plants, as follows:

11539 to 11563. Clematis spp.

11539. Madame Edouard
Andre.

11540. Grace Darling.

11541. Alexandra.

11542. Anderson Henryi.

11543

.

Ascontiensis.

11544. Beauty of Worces-
ter.

11545. Duchess of Edin-
burgh.

11546. Duke ofEdinburgh

.

11547. Earl of Beacons-
field.

1 1 548. Enchantress.

11549. Nellie Moser.

11550. Fairy Queen.

11551. Fair Rosamond.

11552. Clematis fortu-
NEI.

11564. Ampelopsis veitchii purpurea.

ived thru Mr.
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11565 to 11589—Continued.
11575.
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11603 to 11623 -Continued.

11618 and 11619. THiricrM DiiurM. Macaroni -wheat.

11618. Kahdnhi. (irown from S. P. I. No. 9478.

11619. Velvet Don. Grown from S. P. I. No. 9479.

11620 to 11623. IIoKDECM spp. Barley.

11620. HoRDEUM vuLGAKE. Barley.

Black. (Trown from S. P. I. No. 7970.

11621. HoKDEUM VULGAKE. Barley.

While. Grown from S. P. I. No. 7969.

11622. HoRDEUM DisTiCHUM NUTANS. Two-row barley.

Hanna. Grown from S. P. I. No. 9138.

11623. HoRDEUM TETRASTiciiUM. Four-row barley.

Tetcherit. Grown from S. P. 1. No. 7796.

11624. Cekcidiphyllum japontcum.
From Philadelphia, Pa. Received thru Thomas Meehan & Sons, 1908.

Plants purchased to test as stocks for the mango. The scions failed to unite.

11625. Mangifera indica. Mango.

From Tahiti. Received thru Captain Rennie, of the steamship Mariposa,
August 11, 1904.

11626 and 11627. (Undetermined.)

From Guadalajara, Mexico. Received thru Mr. Federico Chisolm, August 13,

1904.

11628. HicoRiA hyb. Pecan.
From Washington, D. C. Received thru Mr. P. H. Dorsett, February, 1904.

From pecans purchased in the open market. Has the appearance of a hybrid
between Hicoria pecan and Hicoria aquatica. Planted in the Plant Introduction
Garden at Chico, Cal., May 31, 1904.

11629. AcTiNiDiA sp. "Yang-taw."
From the borders of Yunnan. Received thru Consul-General Wilcox, of Han-
kow, China, and Mr. W^ilson, at the Plant Introduction Garden, Chico, Cal.,

July 8, 1904.

Fruit said to be very fine, has Havor of gooseberry, fig, and citron. Sometimes
called

'

' Yang-tao. '

'

11630. AcTiNiDiA sp. "Yang-taw."
From the borders of Yunnan. Received thru Consul-General Wilcox, of Han-
kow, China, and Mr. Wilson, at the Plant Introduction Garden, Chico, Cal.,

July 8, 1904.

Possibly distinct from No. 11629, tho as yet undetermined.

11631. Eriobotrya japonica. Loquat.
From Orange, Cal. Collected by Mr. M. Payan, of Olive, Cal., from the orchard

of Mr. C. P. Taft, Orange, Cal. Received at the Plant Introduction Garden,
Chico, Cal., July 18, 1904.

11632. AcHRAS SAPOTA (?). SapodiUa.
From Jalapa, Vera Cruz, Mexico. Received thru Mr. Frank N. Meyer at the

Plant Introduction Garden at Chico, (^al., June, 1904.

"A nice tasting fruit, in size and shape not unlike the eastern persimmon. The
pulp is brownish and of a sweet, pleasant taste." ( Meyer.

)
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11633. PRUNUS ARMENIACA. ApricOt.

From Jalapa, Vera Cruz, Mexico. Received thru Mr. Frank N. Meyer at the
Plant Introduction Garden at Chico, CaL, June, 1904.

"These apricots are small in size but have sometimes a nice flavor. They seem
to be all seedlings and vary, it is said, a great deal." [Meyer.)

11634. CiCER ARiETiNUM. Chick-pea.

From Jalapa, Vera Cruz, ^Mexico. Received thru Mr. Frank N. Meyer at the
Plant Introduction Garden at Chico, Cal., June, 1904.

"A vegetable which is eaten like green peas. On some markets they are sold

roasted in the shell, and they taste well. Grown on dry but rich lands." (Meyer.)

11635. Fraxinus sp. Ash.

From Mexico, Received thru Mr. Frank X. Meyer at the Plant Introduction
Garden at Chico, Cal., June, 1904.

**A very handsome shade tree, which grows to quite a size. These seeds are

from a very spreading variety which grew on dry, rocky places near Guadalajara."

(Meyer.)

11636. Prunus sp. Cherry.

From Jalapa, Vera Cruz, Mexico. Received thru Mr. Frank N. Meyer at the

Plant Introduction Garden at Chico, Cal., June, 1904.

"This is a cherry inferior in size and flavor to the ordinary cherry. The tree is

evergreen and can be used as an ornamental shade tree.
'

' ( Meyer.

)

11637. LuPiNUS sp. Lupine

From Jalapa, Vera Cruz, Mexico. Received thru Mr. Frank N. Meyer at the
Plant Introduction Garden at Chico, Cal., June, 1904.

"A rather ornamental small lupine, with blue spikes, which vary in color from
whitish to indigo blue." (Meyer.)

11638. RiciNus sp. Castor-oil plant.

From Jalapa, Vera Cruz, Mexico. Received thru Mr. Frank N. Meyer at the
Plant Introduction Garden at Chico, Cal., June, 1904.

"A castor-oil bean with very showy red spikes. May prove to l)e an ornamental
plant." (Meyer.)

11639. Capsicum annuum. Pepper.

From Jalapa, Vera Cruz, Mexico. Received thru Mr. Frank N. Meyer at the

Plant Introduction Garden at Chico, Cal., June, 1904.

Yd/oir Chili. "A handsome ])epper, nnich sold in the market at Jalapa, a bright

showy yellow, quite pungent in taste." (Meyer.

)

11640. AciROSTis alba. Redtop

From New York, N. Y. Received thru Henry Nungesser t^t Co.. August Ki. 1904.

11641 to 11644.

From Nice, Alpes-Maritimes, France. Receivi d thru Dr. A. Robertson-
Proschowsky, August 1, 1904.

11641. Arundinaria simoni. Bamboo.

"A small bamboo, producing good, edible seeds. This small bamboo does
not, as some others, <li«' altogether after producing its seeds, but some rhizomes
survive. Still perhaps it is too early to judge of the survival of such. As you
will find, th«! large seeds are of very good taste, and evidently could be use<l
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11641 to 11644 -Continued.

as well as wheat, barley, and (jther grains. This bani)x)o is very resistant U)

drought. Would it eveninally be a plant of any other than ornamental use?
Perhaps some of your active and enterprising correspondents in the United
States would care to try this plant." [Proachnwi^hi . )

11642. Jacakaxda ovalifoma.

"The well-known tree of most striking beauty of foliage and flower. The
timber is very strong. Resists well in dry places." (I'ro.HcJiow.sk/j.)

11643. Ahoit DICHOTOMA.

"Forms a picturesque tree of medicinal value." [FroschoLi'Hkii.)

11644. PiTTOSPORUM MACROPHYLLUM.

"This is a tree of very regular growth and striking beauty. Its leaves are
nearly as large as those of Magnolia (jrandijiora L. But its <'hief merit consists

in its beautiful creamy-white flowers, which exhale a perfume surpassing
that of any other plant I know, even the orange and lemon. I should think
that the extraction of this perfume would prove a paying undertaking."
{Pi'OHcliowsky.

)

11645 and 11646. Mangifeka spp.

From Saigon, Cochin China. Received thru ]Mr. M. F. Haffner, director of

agriculture, August 20, 1904.

Seeds as follows:

11646. Maxcufeka cA.MiJoniAXA. 11646. Man(4ifeka mekongexsis.

11647. MusA sp. Banana.

From Monte, Grand Canarv. Received thru ^Nlr. Alaricus Delmard, August 22,

1904.

11648. Ma31Mea AMERICANA. Mammee apple.

From Mayaguez, P. R. Received thru Mr. (). W. Barrett, Agricultural Experi-
ment Station, August 22, 1904.

For use in mangosteen experiments.

11649. LiLiUM NEiLGHEKRENSE. Neilghcrry lily.

From Utakamand, India. Received thru Mr. G. H. Cave, superintendent of

the Government Botanic Gardens, August 19, 1904.

11650. Triticum dicoccum. Emmer.
From Paris, France. Received thru Vilmorin-Andrieux & ('o., August 27, 1904.

Amidonnier noir.

11651 and 11652. Medicago 8Ativa. Alfalfa.

From City of Mexico, Mexico. Received thru Mr. Felix Foex, National School
of Agriculture, August 24, 1904.

11651. Atlivco, from State of 11652. Apater, from State of

Pueblo. Guanajuato.

11653. Calophyllum calaba.
From Honolulu, Hawaii. Received thru Mr. Gerrit P. Wilder, August 29, 1904.

For experiments in propagating the mangosteen.

11654. Landolphia sp. (?).

From Africa. Presented thru Mr. (i. N. Collins bv jNIr. Gilbert Christv.
Received August 31, 1904.
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11655. AVENA SATIVA. Oat.

From Statesville, N. C. Received thru Dr. B. W. Kilgore, of the North Carolina
Agricultural Experiment Station, September 2, 1904.

11656. Theobroma cacao. Cacao.

From Nicoya, Costa Rica. Received thru Mr. (4. N. Collins, June, 1903.

(G. &G. No. 3979.)

11657. Castilloa mcoyensis. Central American rubber.

From Nicoya, Costa Rica. Received thru Mr. (4. N. Collins, June, 1903.

(G. &G. No. 3980.)

11658. HoRDEUM vuLGARE. Barley.

From Blacksburg, Va. Received thru Mr. John R. Fain, Sei>tember 7. 1904.

Tennessee Winter barley, shipped from Jefferson City, Tenn.

11659. Thevetia ovata (0-
From Guadalajara, Mexico. Received from Mr. Federico Chisohn, Scpteml3er 3.

1904.

11660. Helianthus sp. Sunflower.
From Bozeman, Mont. Received from the Montana Agricultural Experiment

Station, August 29, 1904.

11661 to 11673. Citrus decumana. Pomelo.
From Calcutta, India. Originally from Mr. David Prain, of the Royal Botanic
Garden. Presented to the Department by Mr. Henry Phipps, 6 East Eighty-
seventh street. New York, N. Y. Received September 8, 1904.

Plants as follows:

11661. "Large White-Fleshed," from Seharunpur.

11662. "Large Red-Fleshed," from Seharunpur.

11663. " China, '

' from Seharunpur.

1

1

664. '

' Pure White Sweet,
'

' from Bangalore.

11665. " White Sweet, '

' from Bangalore.

11666. "Red Sweet Variety," from Bangalore.

11667. " White Sour,
'

' from Bangalore.

11668. "Large," from Lucknow.

11669. "Small," from Lucknow.

11670. "White," from the Agricultural-Horticultural Society, Alipore,

Calcutta, India.

11671. "A. H. Society's," from the Agricultural-Horticultural Society,

Alipore, Calcutta, India.

11672. "Pink," from the Agricultural- Horticultural Society, Alipore, Cal-

cutta, India.

11673. "Royal Botanic Garden " variety, from Calcutta.

11674. ViTis cokjnetiak. Crimson glory vine.

From New York, N. V. Received thru Messrs. Henrv ^S: Lee. ^'7 Water streit.

September 9, 1904.

11675. Ananas satp^us. Pineapple.
Received September •). 1904. (Mailed from some point in Liberia, but origin

unknown.

)
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11676. Balsamokkiiiza sp. Balsam root.

From Bozeinan, .Mont. Received thru Mr. A. .1. Tieters. Au^'ust, 1WU4.

11677. ViciA SATiYA. Common vetch.

From New York, N. Y. Received tliru .1. ]\l. Tlior])nni I't Co., S«) Cortlandt
fjtreet, iSeptember, 1904.

11678. HoKDEUM YULGAKE. Barley.

From 8t. Anthony Park, Minn. Received thru Prof. W. M. Ha3'f>, ot the Agri-
cultural Experiment Station, September, 1904.

11679. ViciA j<ATiVA. Common vetch.

From Richmond, Va. Received thru T. AV. Wood & Sonf<, Sei)tember, 1904.

11680. ViciA A ii.LosA. Hairy vetch.

From Richmond, Va. Received thru T. \V. Wood (S: Soni^, September, 1904.

11681. Bkucea sumatrana. "Kosam."
From Singa])ore, Straits Settlements. Received from the Botanic (hardens, thru
the German consulate, September 12, 1904.

The fruit of this plant is said to be an infallible remedy for dysentery.

11682. Lippia kepens.

From Santa Barbara, Cal. Received thru Dr. F. Franceschi at the Plant Intro-
duction Garden, Cliico, Cal., August 26, 1904.

"Thrives in any soil, no matter how jioor. Rapidly covers the ground with a
very dense matting. Takes one-tenth as much water as any lawn; needs no mowing;
Avill stand intense heat and several degrees of cold. Can be established in sloping
ground." {Franceschi) (See S. P. I. No. 4263.)

11683. HUMULUS LUPULUS. Hop.
From Wheatland, Cal. Received at the Plant Introduction (harden, Chico, Cal.,
August 15, 1904.

11684. Bkassica napus. Rape.
From Ne>v York, N. Y. Received thru Henrv Nungesser & Co., September 15,

1904.

Dw((rf Esse.r.

11685 to 11696.

From Guadalajara, Mexico. Received thru Mr. F^ederico Chisolm, Septeml>er
19, 1904.

Miscellaneous seeds and bulbs, mostly unidentified.

11697. ViciA faba. Horse bean.
From Ottawa, Canada. Received thru Graham Brothers, Septeniber 21, 1904.

Tick.

11698 to 11713. Manihot spp. Cassava.
From Sat> Paulo, Brazil. Received thru Prof. Alberto hofgrcn, (Urcctor of the
Botanic (nirdens, Septend)er 24, 1904.
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11698 to 11713 -Continued.

Cuttings, as follows:

11698. Globo.

11699. T'ennelha do Pinha I.

11700. Boacava Bniva. (Poi-

sonous. )

11701. Tatii.

11702. Aipiin Aniarello.

11703. Vermelha.

11704. Branca.

11705. Mata Fame.

11706. Harra Bon, la.

11714. TkITICIM \ ILCiAKK.

11707. Alp'in, Dore.

11708. Ainarella.

1

1

709. Cambalho Brara.

11710. MataFoinell.

11711. Rosa.

11712. Sao Tedriiiho.

poisonous.

)

11713. Itapira Bra ra.

ous.

)

(Wry

Poi.son-

Wheat.
From Tenipe, Aiiz. Keccivt'd thru 'Sir. .Tolm .Tungerniau, Scptcnilu'r I'li. 1M04.

Freie.^. Grown from S. ]*. ]. No. 7-").S2.

11715. Tkiticu3i durum. Macaroni -wheat.

From Tempe, Ariz. Keceivt'<l thru Mr. .lohn Jungerman, >^eptemlH'r 2»), 11K)4.

yfarouan'i. Grown from S. P. 1. No. 9324.

11716 and 11717. Hokdeum tetkasticiium. Four-ro-w barley.

From Temi)e, Ariz. Kr(t*i\e<l thru ^Ir. .lohn JungtMuian, September 26, 1904.

11716. BeJdi. (Trow 11 from S. 1*. 1. No. 7.")8:5.

11717. TeW. Grown from S. V. I. No. 7r)S4.

11718 and 11719. Liatkis scariosa. Button snakeroot.

From Minneapolis, Minn. Presented hv Prof. \\. S\. Ficemaii. Ke(t'i\i'<l Sep-

tember 22, 1904.

11718. Roots or lorms.

11720. SiCANA ODORIFERA.

11719. Seed.

From Trinidad, British West Indies. J*resented by .Mr. .1. 11. Hart, superin-

tendent of the Royal l^otanic Gardens. Received Sejitember 20, 1904.

11721. (lAUClNIA CELKliK A.

From Buitenzorg, Java, Dutch Fast Imlics. Pnst'ntctl liv l)iMt«>r TnMib. Sep-

tember 28, 1904.

11722. AVENA SATIVA. Oat.

From Yancev, (ia. Purchased from Mr. 11. Yaiuev, jr. Received Septemljer

28, 1904. '

A})j)Itr Jiitsfjn-ooJ.

11723. IrOMOEA I»ES-f APRAE.

From Durban, Natal. Presente<l by Mr. .1. 1.. Flmore. jigent ami importer nf

Amerii-an goods, Third avenue. Received St»pteml>er ."HI, PHM.

"Thest; small seeds and pods grow here on the sand next to the seashore, and
greatly retard the sand fiom blowing inland. They grow on runners as nuich as ."><>

feet in length, e\ery few feel throwing up stems with large green U'av<*s a f<><it alwtvr

the sand, thus i)reventing the sand from shifting." (Fimotr.)
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11724. rEiisKA (iKATissiMA. Avocado.
From Dnrbnii, Natal. Frefsented by Mr. J. I.. Mliuotv. Ifcceivcd SeptcmlMr

30, 1904, in >^ame package with No. 1172.").

"These pears have only been introdnced into this conntry for a few years, and are
proving a source of great revenue. The trees are strong and healthy, and bear after

about five y(3ars' growth—grow as well from seeds as grafted ones. \\'hen in season
prices range her(> for the fruit from 50 cents to $2 per dozen. The fruit never ripens
on the tree, but soon ripens after it is full grown and picked and laid aside for a few
days. This fruit can be transported any distance, as it is perfectly hard when pulled
and does not soften for some days. After being laid aside for a few days they
become soft and then are edible. The flesh is about one-half inch in thickness,
and when ri{)e of a light yellow shading to a pea green next to the skin, and if

eaten with a little sugar and milk is like rich cream. Some prefer salt and pepper
and a little vinegar; others nothing at all. I know of people here who eat no meat
when these pears are in season. The trees grow in a sandy soil to a good size, and I

think they would grow in the Southern States and California." ( Ehnorr.)

11725. Garcinia mangostana. Mangosteen.

From Saigon, Cochin China. Presented by Dr. M. E. Haffner, director of the
Botanic Gardens. Received October 3, 1904.

11726. PsiDiUM GUAJAVA. Guava.
From Trinidad, British AVest Indies. Presented by Mr. J. H. Hart, superin-
tendent of the Royal Botanic Gardens. Received October 3, 1904.

A large red guava. Fruit of this variety is reputed to weigh at the rate of three
to a pound. [Hart.

)

11727. Panicum decompositum. Australian millet.

From Sydney, New South Wales. Presented by Mr. J. H. Maiden, director of

the Botanic Gardens. Received October 4, 1904.

"From the dry interior of southwestern Queensland. The seed was collected by
the l)lacks, who use it largely for food, while the grass itself is one of the best fodder
grasses of Australia." {3fai(ien.) (See Maiden's Usefnl Native Phmtfi of AmfraJia,
p. 97.)

11728 to 11730. LiLiUM longiflorum eximeum. Easter lily.

From New York, N. Y. Received thru Henry & Lee, August 3, 1904.

11728. Bermuda-grown bulbs. 11730. Japan-grown bun)s.

11729. Azores-grown bulbs.

11731. Triticum sp. "Wheat.

From Germanv. Presented by Mr. A. Kirsche, Pfiffelbach, near Apolda, thru
Mr. J. E. W! Tracy. Received September 30, 1904.

Original Winter Square Head.

11732. Garcinia mangostana. Mangosteen.

From Singapore, Straits Settlements. Presented by Mr. R. Derry, assistant

superintendent of the Botanic Gardens. Received November 18, 1904.

11733. Asparagus virgatus. Asparagus.

From Durban, Natal, South Africa. Presented by Mr. J. Medley Wood, curator
of the Botanic Gardens. Received November 18, 1904.

"A native Natal asparagus, which is said to produce edible shoots of good quality.
The plant does not require so much care as the cultivated asparagus, and may there-
fore prove of value for breeding purposes." ( Iloo^^^)
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11734. Cakissa amduina. Amatungulu.
From Xatal, South Africa. Presented l»y Mr. J. Medley Wood, curator of the
Botanic Gardens, Durban. Received August 8, 1904.

"A food plant of considerable importance in Natal, where it is found in large
(luantities on the market, and from which is made a very valuable jelly. The plant,
grown in hedge iorm in and about the city of Durban, is a handsome thing; its large
white flowers and crimson fruits stand out in beautiful contrast with the Imckground
( »f dark-green foliage.

'

' ( Fairch'dd.

)

11735. Secale cereale. Rye.

From Steglitz, near Herlin, (iermanv. Receive*d thru ]Met/. cS: ('<».. October «\

1904.

Original Professor IlrlriricJi.

11736. Eucalyptus coryxocalyx. Sugar gum tree.

From Pomona, Cal. Received thru Mr. (i. AV. Kuesthanh. Xovendu'r 11, 1904.

11737. PoA PRATENSis. Kentucky bluegrass.

From New York. N. Y. Received thru .1. M. Thorl>uni c<: Co., October 10. 1904.

11738. ViciA SATivA. Common vetch.

From New York, N. Y. Received thru .1. M. Tliorbuni cV: (V).. OctolxT 10. 190-1.

11739. Thysanolaena agrostis.

From Sibpur, near Calcutta. India. Presented by the Royal P>ot4mic Garden.
Received August 3, 1904.

See S. P. I. No. 8445 for a description of this exti-emely onuimeutal llowering cane.

11740. Pentzia virgata.

From Oatlands, South Africa. Received thru Messrs. Lathroj) and Fairchild
(No. 1138, March, 1903), August 1. 1904. (See No. 10635.)

11741 and 11742. Capsicum axnuum. Paprika pepper.

From Bridgeport, Ala. (intwn bv the Botanic Druir C<>uii)anv. Receivetl

August 29, 1904.

11741. Szeged Base, grown from S. W 1. Xo. 107.">5.

11742. Large, re<l, long /ImH/oridii, grown from S. P. I. No. 10756.

11743 to 11757.

From Melbourne, Australia. Presented l)y Mr. William Ro]>ert Guilfoyle,

director of the Botanic (hardens. Receivml .luly. 1904.

Sample packets of seed as follows:

11743. Acacia loxoifoma. 11751. Panax ele<.;ans.

11744. Acacia prominens. 11752. PiirospoRrM BrciiAX-
ANI.11745. CAUPoni-rrrs skuuati s.

11746. FrTELEA \KMoIvM:s( KNS.
11753. PlTTOSPOKlM 1 \I>I I V-

Tl'M.

11747. I'lCM.YiTi's MoTHYoiDEs. 11764. Stercilia ackkikoi.ia.

11748. I'.l ( AI.VITt S l.ONCIFOI.IA. 11755. STERCri-IA DIVER'ilFcU.I A.

11749. ( JlJKVILI.K.' UOIU'.STA. 11756. SVNCARPIA LAIRIFOIIV.

11750. lIvMENOspoRrM KLAvrM. 11757. Thistaxia lairixv.

!)7
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11758. Ulex eukopaeus. G-orse, whin, or furze.

From Dublin, Ireland. Presented bv Hogg & Robertson, seedsmen. Received

in June, 1904.

"This plant is used extensively in northern France, England, and Irelai.d as a

fodder ])lant. It is not cultivated there, however. Shredders are used for ])repar-

ing it for stock, and, according to Mr. J. B. Blandy, of Funchal, Madeira, who uses

it extensively, it is a most valuable plant for barren soils where other things will

not grow. '

' ( Fairchild.

)

11759. ViciA FABA. Horse bean.

From Montreal, Canada. Received thru Prof. AV. T. Macoum, horticulturist,

Central Experiment Farm, Ottawa, Canada, irom William Ewing & Co., Octo-

ber 12, 1904.

11760. Secale cereale. Rye.

From Waterloo, Kans. Received thru Mr. J. Elza Dodge, October 14, 1904.

Grown from S. P. I. No. 1342.

11761 and 11762. Allium cepa. Onion.

From Teneriffe, Canary Islands. Presented by United States Consul Solomon
Berliner. Received October 6, 1904.

11761. White. 11762. Bed

11763. ViciA viLLOSA. Hairy vetch.

From Augusta, Ga. Received thru the N. L. Willet Drug Companv, October

15, 1904.

11764. ViciA SATiVA. Common vetch.

From New York, N. Y. Received thru J. M. Thorburn & Co., October 19, 1904.

11765. Persea carolinensis. Red bay, or swamp bay.

From New Orleans, La. Presented by Mr. Edward Baker, superintendent of

Audubon Park. Received October 17, 1904.

"In regions where the avocado {Persea gratissima) can be grown, but which are

subject at long intervals to heavy, killing frosts, this relative of the latter may prove
valuable as a stock on which to graft it. It may also be of use for breeding purposes. '

'

(
Fairchild.

)

11766 to 11768.

From Honolulu, Hawaii. Presented by Mr. Gerrit P. Wilder. Received Octo-

ber 14, 1904.

Specimen fruits as follows:

11766. Mangifera indica. Mango.
" Very fine specimen, grown on the premises of Mr. W. C. Parke, of Hono-

lulu. Considered one of our best mangos here." ( Wilder. )

11767. (Unidentified.) 11768. (Unidentified.)

11769. Cedrela odorata.

From Buenos Aires, Argentine Republic. Presented by Mr. Carlos Thays,
director of the Jardin Botanico. Received October 22, 1904.

"This plant belongs to a group of trees which Dr. F. Franceschi, of Santa Barbara,

Cal., has been studying for some time. He remarks in a letter of September 20, 1903,

as follows: 'The Cedrela I consider among the most interesting of the trees which I

have tried here, and remarkably so C. Jissilis, which makes a wonderful growth and
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appears to be mucK hardier than its native liabitat would warrant.' The use of the
timber of this species of ( Vdrehi for cio:ar boxes makes the plants of unusual interest

to southern California, where they will tjrow unusually well." {Fairchild.)

11770. Ctaillardia sp. G-aillardia.

From Big Stone City, S. Dak. Collected by Mr. A.J. Pieters, August, 1904.

"Sample of seed of a Gaillardia with rose-purple rays. Low-growing perennial (?).

Flowers borne on jieduncle arising from the base of the plant, and usually from a
foot to 18 inches high. May he a gofxl thing for crossing with other Gaillardia.«, but
not a sufficiently ])rofuse bloomer by itself." {Pieters.

)

11771. Chrysopsis hlspida. G-olden aster.

From Dawson, X. Dak. Collected by Mr. A. J. Pieters, August, 1904.

"Found blooming at Dawson, N. Dak., and thruout that country during late

August, 1904. Calyx scales glutinous, flowers yellow." (Pietent.)

11772. LiATRis sp. Button snakeroot.

From near Fargo, N. Dak. Collected by ^Mr. A. J. Pieters, August, 1904.

"Seed of afine perennial for the herbaceous border. Grows 2 to 3 feet high and
bears a fine spike with purple flowers." {Pieters.

)

11773. Helianthus sp. Sunflower.

From Dawson, N. Dak. Collected ])y Mr. A. J. Pieters, August, 1904.

^' Practically the same type as that known in the trade as Stella. Varies in size

from 12 inches to 4 feet or more, depending on soil and moisture." {Pieters.)

11774. CucuMis sp. Melon.

From province of Esmeraldas, Ecuador. Presented by Mr. George D. Median.
Received September 20, 1904.

" Fruit grows to a size of 48 to 50 cm. in length; yellow when ripe, and pulp resem-
bles that of muskmelon. Has fragrant odor when ripening." {Hedinn.

)

11775. (tossypium sp. Cotton.

From province of Esmeraldas, Ecuador. Presented bv Mr. (Teorge D. Hedian.
Received September 20, 1904.

11776. (tossypium sp. Cotton.

From province of Esmeraldas, Ecuadrir. Presented bv ^fr. (ieorirc D. Hedian.
Received September 20, 1904.

This cotton seed in l)olls grows S ftn't high and buds in six months.

11777. Amy(;i)alits pkksica. Nectarine.

From Kashgar, Kashmir, Britisli India. Presmted bv Rev. P. .1. V. Heuilnks.
Received October 24, li>()4.

"Collected in tlie lattt'r part «>f .Inly by Mr. Hendriks at Kashgar an<l forwarde<l

by parci'l post. Mr. Hendriks mnarks in his letter of .luly 2'A tliat 'tliey want a hot

Init only a short summer, and as walinit.s are ripening in Washington 1 am confident

that they will come all right. Von may call them C/o.^/*// nectarines. I am (piite

sure they will make a line accjiiisition to any orchard.'
" In compliance with the wish of the (lonor, if these nectiirines prove in any way

remarkable they should be named in honor of Mr. O. T. Crosby, to whom we a 1*6

indebted for |tuttinir us in coininnnication with Mr. Hendriks." ( Pdirrhild.)
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11778. P18TACIA VERA. Pistache.

From Kasligar, Kayliinir. British India. I'resciitcd Itv licv. I*. .1. I'. Hendriks.
Received October 24. 1904.

"These seeds were collected by Mr. Hendriks from tlie Ijazaar in Ka.shgar. He is

afraid they will have lost their ^erminative i)Ower, Imt as they come from the hot
valleys of Badakhshan, west of the Tamirs, they may i)rove a different strain from
those introduced from the Levant and to l^e of unusual value. These were received

by parcels post thru Latham & Co., of Bombay, Lidia. Larger shipments must be
sent l)y caravan from Kashgar to Ladak, thence by caravan to Kashmir, thence to

Rawlpindi and by rail to Bombay. The costs of transit would l)e about 2 ruj)ees per
kilogram and the time re(iuired about two mcmths." {Fairchild.)

11779. Max(;ifera indica. Mango.

From Beira, East Africa. Presented by Hon. Arthur AV. II. (ilenny, United
States consular agent, Beira, East Africa.

LatJirop. See descrij)tion of No. 9669.

11780. HoRDEUiM VULGARE. Barley.

From McPherson, Kans. Received thru Mr. L. A. Fitz, October 25, 1904.

Tennessee Wlnier.

11781. Sesbania macrocarpa.

From Tucson, Ariz. Received thru Prof. R. H. Forl)es, director of the Agri-

cultural Experiment Station, October 25, 1904.

"I am convinced from its very shallow root system that it will probablj' only
prove useful in a situation where it can be constantly and abundantly' irrigated,

altho it is possible that its rooting habits may be modified by new cultural condi-
tions.

'

' ( Forbes.

)

11782. Trifolium alexandrinum. Berseeni.

From Cairo, P^gypt. Received thru Mr. George P. Foaden, secretary of the
Khedivial Agricultural Society, October 26, 1904,

Fachl.

11783. NuPHAR polysepalujm. Red-anthered yello"w water lily.

From Bozeman, ]Mont. Presented l)v Dr. J. W. Blankinship. Received
October 27, 1904.

"An unusual species of pond lily, with red anthers somewhat resembling large

petals. As this has never, so far as we are aware, been brought under cultivation,

it is thought by Mr. Peter Bisset, of "Twin Oaks," Washington, D. C, to be of

possible value for breeding purposes. Coming from the northern latitude of 3Ion-
tana, it will prove perfectly hardy in any part of the United States." {FaircliihL)

11784. Garcinia xanthochymus.

From Peradeniya, Ceylon. Presented by Dr. John C. Willis, director of the
Royal Botanic Gardens. Received October 29, 1904.

11785 to 11790. Garcinia spp.

From Peradeniya, Ceylon. Received thru Di-. John C. Willis, director of the
Royal Botanic Gardens, October 31, 1904.

11785. G. CAMBOGIA=G. COWA. 11788. G. XAXTHOCIIVMrS.

11786. G. MANGOSTANA. 11789. G. SPICATA.

11787. G. CAMBOGIA= (i. COWA. 11790. (J. -MORELLA.

11791. ViciA SATiVA. Common vetch.

From Corvallis, Oreg. Received thru Mr. John Whitaker, October 81, 1904.
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11792. Caesalpima bkevifolia. Algarobillo.

From Saiitiagfj, Chile. Presented hv Sefior Salvadore lz(juier(lt>. Keeeived
September 19, 1904.

The tanning material, which exists in the form of a resinous substance permeating
the seed pods of this plant, has recently attracted the serious attention of Euro-
pean tanners, and the imports of it into Germany have of recent years very consid-

erably increased. It is said to be very quick in its action and to be used in the
tanning of delicate leathers. American tanners are not familiar with this tanning
substance as yet, but some of the principal imi)orters in New York are interested

in its introduction. The shrub which bears the pods should be ot particular interest

to the extremely arid regions of the Southwestern States from the fact that it comes
from the high altitudes of the Andes of northern Chile, where the sea.«on's rainfall is

extremely light and w here long periods of hot, dry weather occur. The plant has a

long taproot, Avhich will make it difficult to transplant, and it is recommended by
Sefior I/cjuierdo that the seeds be planted out where the plants are expected to remain.

According to vSefior Izquierdo's estimate, 2,000 plants could be easily grown on an acre

of soil. Trees 6 to 8 years old are said to yield from 6 to 8 pounds of i)ods, which
sell at a price ranging fiom 4 to 6 cents a pound. It is said that the plant is injured

by heavv spring frosts, but is otherwise a robust, vigorous growing species. (See

S:P. I.,'l0631.)

11793. Andropogox sorghum. Sorghum.

From Durban, Natal, Soutli Africa. Presented ])v ^Fr. H. W. Heningfield.

Received August 24, 1904.

Mr. Reningfield says that this sorghum was .«elf-sown in his ganlen in Durban.

11794. LiLiUM i.oNGiFLORi'M MULTIFLOHUM. Japanese lily.

From New York, N. Y. Received thru Henry t't Lee, November 9. 1904.

11795. Sapium sebiferum. Tallow tree.

From China. Presented bv Dr. C. 1.. :SIarlatt to Dr. P.. T. Gallowav. Planted

in October, 1908.

Chinese name "Sa-men."

11796. CucuMis MELO. Muskmelon.

From (yalifornia. Received in 1902. P'.xact source is not known.

Genuine liidnrll ('astdhd tnuskmelon seed, turned over to this OHice by .Mr. W. W.
Tracy, sr.

11797. .Macadamia tkkmfolia. Australian nut.

From Sydney, New South Wales. Pre.sented by Mr. .1. II. Mai<len, director of

the Botanic (iardens. Received November o, 1904.

11798. Papaver sommferum X HRACTKAn m. Hybrid poppy.

From Santa Rosa, Cal. Presented bv Mr. Luther J^urbank. Received Novem-
ber 7, 1904.

11799. TiiEVETiA GiNEiFoLiA. Trumpet flo"wer.

From Guadalajara, Mexico. Presented bv ^Ir. Federico Chi.^olm. Receive<l

November 7, 1904.

11800. IVnu'IM MAXiMTM. Guinea grass.

From Mayague/, P. R. Received thrn Mr. ( >. W. Barrett, ol" the Agricultural

lOxperiment Station, Novemlter S. 1904.

"Tho it produces viable seeds, this famous gras.^ is usually pmpagated by division

of tile root clumps." ( lidrntt.)
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11801 to 11996. PnoKMX dactylibeka. Date.

I'roiii llolhuf, Ml-lIaHJi, Turkish Arulmi. Keceivod tiirii Rev. S. M. Zwcmer
iind secured by ]\Ir. J. CalcottCiaskin, of the British AssiHtant PoMtical A^rency,
Bahrein Island, Persian (iulf, November 7, 1904.

According to Mr. Gaskin's letter, the following varieties were received: Khalas,
lii'zeiz, Sltehihi, KJi'rr, Jfatnii, >Shclshi, Meliini, Klirneizi, Tendjil, and Mejuaz. These
names, however, did not agree with those found on the labels accompanying the
plants, which were placed there by the Arabs and most of which were lost. In
order to avoid confusion each sucker was given a separate number in hopes that
they might ))e correctly identified from descriptions of these varieties when they
come into V)earing.

11997. Sequoia wellingtonia. Bigtree.

Origin unknown.

11998. ViciA FABA. Horse bean.

From Gembloux, Belgium. Keceivedthru Dr. Ach. Gregoire, Institut Chimiiiue
et Bacteriologique de I'Etat, March 10, 1905.

"Seed of the Holland variety of horse bean grown extensively in Belgium and
Holland as a fodder crop. This bean in the cool summers of northern Euroi)e
makes a growth of several feet and produces a succulent fodder which is harvested
after the beans have ripened, and run thru a chopping machine which prepares it

for the stock. The analyses of Doctor Gregoire have shown that there is a material
increase in the amonnt of nutritious substances in this bean late in the season, mak-
ing it advisable to cut it only after the beans have fully matured. The small size of

the bean of this Dutch variety makes it especially desirable for field experiments
where the item of seed transport is an important one.

" These should be tried extensively in Alaska and the Northwestern States as an
early smnmer crop. They are likely also to be of value as a cover crop for orchards
in the Northern States. Experiments in Canada have proved this horse bean to be
the best cover crop yet tried in that region. It holds snow, prevents drifting, and
adds a large amount of humus to the soil. In Belgium these beans are drilled

in about 6 or 8 inches apart and produce a thick stand some .S or 4 feet in height."

(
Fairchild. )

11999 and 12000. Nicotiana tabacum. Tobacco.

From Constantinople, Turkey. Received thru Mr. Charles ]\I. T^ickinson, United
States consul-general, March 9, 1905.

Seed from Xanthi district, as follows:

11999. F'inest quality. 12000. Me<liuiii (|uality.

12001 to 12018.

From Fort Hays, Kans. Received thru Mr. J. G. Haney, superintendent of the
Branch Experiment Station, November 7, 1904.

12001 to 12016. Triticum vuuiAKK. Wheat.

12001. Kharkof. (;ro\vn from S. P. I. No. 7786. C. I. No. 2193.

12002. BelogUno. (irown from S. V. 1. No. 7787. C. I. No. 1667.

12003. Crimean. Grown from S. P. I. No. 5686. C. I. No. 1437.

12004. Theiss. Grown from S. P. I. No. 5497. C. I. No. 1561.

12005. Ulta. Grown from S. P. I. No. 563S. C. 1. No. 1439.

12006. Ghirka. Grown from S. P. I. No. 5637. C. I. No. 1438.

12007. Cnmean. Grown from S. P. I. No. 5635. C. I. No. 1436.

12008. Kharkof. Grown frcm S. P. I. No. 7467. C. I. No. 1583.

12009. Kharkof. Grown from S. P. I. No. 5641. C. I. No. 1442.
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12001 to 12018 C oiitimu n

12010. Cruitrii,,.

(irowii from seed originally imported in quantity of over 14,000 bushels
from the Crimea in 1901 hv the millers of Kansas and Oklahoma. CI.
No. 1559.

12011. Jldixtl. (in.wii from S. T. I. No. r^4SH). (". I. No. 15(>0.

12012. J>acsL(i. (irown from S. P. 1. Xo. .54«>S. (". 1. N(.. IMV2.

12013. Tarleij. (Trown from (
'. 1. Xo. 1558.

The l)est grade of this variety was grown near IIal>tead, Kans., from
seed originally from the Crimea. A. sample was ]*lante<l in the experi-
ment plats at Halstead in the autumn of 1901 for future experiment.

12014. Weissenberfj. Grown from S. V. T. Xo. .5499. C. I. Xo. 1.5(i8.

12015. PeMcrhoden. Grown from S. P. I. Xo. .5.500. (".I. Xo. 1.56:).

12016 to 12018. Panklm mii.i.vceum. Broom-corn millet.

12016. Red Voronezh. Grown from S. \\ I. No. 9424. Original y^i'^i'tX

from Russia.

12017. lUack Voronezh. ( irown from S. P. I. Xo. 9425. Original set^<

I

from Russia.

12018. Red Orenhurf/. (Irown fn^m S. P. 1. Xo. 942:5. Original seed
from Russia.

12019. Garcinia xantiiochymls.

From Honolulu, Hawaii. Presented hv Mr. (i. P. Wilder. Received OetolKT
31, 1904.

" Fruits from a tree growing in the Government nursery of Honolulu. Sent for

identiiication. This s|)ecies is j)i-omising as a stock upon whieh to graft the mango-
steen. Its fruits have an agreeable acid flavor." {FdlrchlhL

)

12020. Portulacaria afha. Spek-boom.
From Durban, Natal. Received thru Messrs. Lathrop and Fairchild ( Xo. 10W7,

Fe})ruary S, 1901^,), November 9, Pi04.

" A native South African shrub or small tree with succulent shoots which, accord-
ing to von Midler, has been tested for many years in Australia, and which Mr. John
M. Wood, of the Durban Botanic Ganlen, says has been sent to Algeria for experi-
mental purposes. The shoots are said to be keenly relished by live stock, and the
plant is rei)orted to grow on dry, waste places without requiring attention. The cut-

tings take root easily, an<l von Midler says that the ])lant may even be ]>ropagat»(l

from the leaves. The range of this species is not known by the writer, but it will

probably thrive only in a frostless region. The plant grows on hot, rocky sIojh's,

preferably of d(deritic nature. Plant on stony ridges or in sandy, desert soil. This
species deserves to be given a wide distribution in regions where it will grow wild,

and should be called to the attention of those interested in the cattle-range question
of .Vri/.onu and Hawaii. These cuttings were donated by Mr. Wood.'' (Fdirrhild.)

12021. Garcinia cochixchinensis.

From Durban, Natal. Received thru ^lessrs. Lathrop and l-^iirchild ( Xo. 1102,
. February S, 190:i), Novend)er 9, 1904.

"This tree is a more vigorous one and easier to adapt to cultivation than (>'. mnn-
gosfann, the true mangostctn. It is also a heaviei" lu'arer, and it is valuable in con-
nection with experiments on the cultivation of the mangosteen in Porto Rico aud
Hawaii. The fruit is a golden-yellow color, one seeded, with characteristic acid-

llavoretl pulp. Most jx'opledo not care for the taste of this fruit, but the writer found
the fruits most refreshing, and Mr. Wood, of the Botanic Oardens in Durban, who
kindly donate<l the seeds, says that a former governor of Xatal was very fond of

them. Trees of this species should be raised in gardens in Florida. Porto Rico, and
Hawaii accessible for breeding and grafting experiments. It may i)rove a good stock
for the mangosteen." ( Fnlnhi/d.

)
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12022. Garcinia mangohtana. Mangosteen.

From Singapore, Straits Settlenionts. I^resented l)y Mr. K. iJerry, assif-taiit

snj)erinten<k'iit of the Botanic (lardens. Keceived November 9, 1904.

12023. IIoKDEUM DisTicHUxM. T"wo-ro"w barley.

From Fresno, Cal. Received tliru Mr. (jeorgeC. lioeding, December 22, 1904.

White Snii/rna. Grown from S. 1*. I. No. 7969.

12024 and 12025. Skciiium edule. Chayote.

From Saltillo, Mexico. Presented by Mr. J. R. Silliman at the re(|uest of Dr.

Edward Pahner. Received November 7, 1904.

"An miiisually large and fine variety of the chayote, representing two doubtful
subvarieties, the one a darker green in color than the other and considered a sweeter
sort. Thin is considered one of the best, and is indeed one of the most commonly
grown vegetables in Mexico and Central America. The particularly large size of

these varieties makes them promising for introduction into the warmer regions of

this country. Bulletin No. 28 of the JBureau of Plant Industry gives a full descrip-

tion of the methods of planting, etc." {Fairchild.)

12026 and 12027. Zea mays. Corn.

From Saltillo, Mexico. Presented In- Mr. J. R. Silliman. Received November
7, 1904.

12026. (lenuine white Mexican 12027. (ienuine red Mexican
June. June.

"I am sending you four ears of genuine Mexican June corn grown by myself. This
corn was planted in June and harvested about the 15th of October. The natives mix
their seed very much and are not at all careful with it, so a great deal of the so-called

Mexican June corn is not strictly such. Of the white variety there are two classes

—

one with white cob, the other with red cob. The grains are long and thin, the cob very
small. It is a great drought resister and very sweet, the Mexican children chewing
the stalks as they do sugar cane. Cattle are very fond of the green stalk and it

produces a line flow of rich milk in cows. The stalk reaches a height of 8 to 12
feet and is very slender; therefore we plant it quite thick. The dark variety, or
Maiz jiinto, is considered more hardy and better for resisting dry weather. It is

shorter and more stocky in its growth. It is not so sweet. It will give a crop when
all else fails. While not considered so fine for general use, it is equal to any for all

stock." {^Silliman.)

12028 to 12103. Paeoma spp. Peony.

From Langport, Somerset, England. Received thru jNIessrs. Kelway c^ Son,
November 12, 1904.

Peonies imported for testing on the grounds of the De})artment of Agriculture at

Arlington, Va., 76 varieties, as follows:

12028.
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12110. ('alophyllum inophylllm.

From Honolulu, Tfawaii. Received thru Mr. (ierrit T. Wilder, November 15,

1904.

"Imported for uwe as a possible sto('k on which to graft the mangosteen, darcuda
inangostana.'^ {FairchikL)

12111 and 12112.

From Nice, Ali)es-Maritimes, France. rre8ente<l by J)r. A. Robertson-
ProHchowsky. Received November 14, 1904.

12111. Fici s (JLOMERATA. Cluster fig".

12112. Opuntia ficus indica. Prickly pear.

12113. SoLAJ^UM coMMERsoNi. Aquatlc potato.

From iSanta Rosa, Cal. Presented bv Mr. leather Pnrbank. Recei\ed No\em-
ber 18, 1904.

•'Tubers i)roduced from ])lants grown in Mr. Burbank's experimental grounds from
imported tubers, S. P. I. No. 10324. First generation removed from importation."

( Fairchild.

)

12114. JuGLANS REGiA. Persian walnut.

From Khojend, Russian C^entral Asia. Received thru Mr. E. Valneff, Novem-
ber 15, 1904.

12115. Seohium edule. Chayote.

From Mexico. Received thru Dr. Edward Palmer, November 21, 1904.

12116 to 12119. HoRDEUM spp. Barley.

From Milwaukee, Wis. Presented by Mr. G. G. Pabst, president of the Pabst
Brewing Company. Received November 9, 1904.

Four samples of barley grown from seed furnished by this Department, originally

purchased in Sval()f, Sweden, from the General Sw^edish Seed-Breeding Institute, as

follows: *

12116. HORUEUM DLSTICHIM NUTANS.

Prinsess. Grown from S. P. I. No. 10583 on theSmiimer farm', Wauwatosa,
Wis. Yielded 13 bushels from 1 peck of seed.

12117. HoRDEUM DISTICHUM NUTANS.

^ Chevalier II. Grown from S. P. I. No. 10584 on the Wasson farm, Granville,
Wis. Yielded 5^^ bushels from 1 peck, approximately.

12118. HoRDEUM DISTICHUM NUTANS.

Hunnchen. Grown from S. P. I. No, 10585 on the Wasson farm, Granville,

Wis. Yielded 7 bushels from 1 peck of seed.

12119. HoRDEUM DISTICHUM ERECTUM.

Primus. Grown from S. P. I. No. 10586 on the farm of Mr. John Schubert,
Granville, Wis. Yielded 4 bushels from 1 peck of seed.

12120 to 12129. HoRDEUM spp. Barley.

From Milwaukee, Wis. Presented by Mr. August Uihlein, secretary of tlie

Schlitz Brewing Company. Received November 21, 1904.

Barley samples, as follows:

12120. HoRDEUM TETRASTTCHUM.

Alhacete. Grown from S. P. I. No. 7427, originally from Spain.
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12120 to 12129— Continued.

12121. HoKDKl M J)ISTICHIM.

Grown from S. P. J. No. 7992, originally from Munich, Bavaria.

12122. HoKDEl'.M HEXASTICHIM.

(Trown from S. P. I. No. 8559, <jriginally from ("hrij^tiaiiia, N*»r\\ay.

12123. HOKDEIM VULGAKE.

yfardont. Grown from S. P. 1. No. 9S77, originally from Cain^, Egypt.

12124. lioKDEiM sp.

Grown from California seed that wa^^ originally imj)orte(l from Moravia.

12125. IIORDECM DISTICHUM NUTANS.

lf((rt)ia. (^rown from S. P. I. No. 10402, originally from Austria.

12126. HOKDEU.M DISTICHl M NITANS.

Prinsei^x. Grown from S. P. 1. No. 10583, originally from Swe«len.

12127. HOKDKI.M DISTKHIM MTANS.

Chevalier IT. (irown from S. P. 1. No. 10584, originally from SwnU'n.

12128. HOKDEUM DISTICHLM NITANS.

Ilannchen. Grown from S. P. I. No. 10585, originally from Sweden.

12129. IIoRDEr.M DISTICHUM ERECTU.M.

I'rlniiis. Grown from 8. P. I. No. 10586, originally from Sweden.

12130. Okyza SATIYA. Rice.

From Calcutta, India. Keceived thru 1. Henry Burkill, esq., M. C, (jtliciating

reporter on economic products to the government of India, Indian Museum,
October 21, 1904.

Rekikcsh paddy seed, said to l)e the most valuable rice in India; grown on the

(ianges where it emerges from the hills. A lowland variety of rice, said to be worth
twenty times the price of ordinarv rice.

12131. XanthoxylUiM i'ipekitum. Japanese pepper.

From Yokohama, Jai)an. Received thru the Yokohama Nurserv Companv,
November 14, 1904.

12132 to 12134.

From Brighton, Utah. Received thru Mr. Fi)liraim Clawsou, November 10, 1904.

12132. Trifolium alexandrinu.m. Berseem.

12133. Avena sativa. Oat.

Grown from S. P. T. No. 102()9, originally from .Vlgcria.

12134. Tritici M vri.(;AHE. Wheat.

Cliid-hlddi. Grown from S. P. I. No. 91;>1, originally fmm Russia.

12135. \'t( ia atropl'RPI hea.

From Santa Clara, Cal. Received thru Mr. ('. C. ^Nlorst- in 1904.

12136 and 12137.

From London, England, luciivtil thru Mrssrs, James Veitch iVc Sons ( Limited),
Clu'lsea, S. W., NovemU'r 25, 19(M.

12136. KucoMMiA ui.MoiDRs. Tu-chung.
'' 'rn-rhunif is the name given by the Chiur.se to the tree which has been

described bv Professor Oliver in Hooker's Icones Plantanun tv» Encommia
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12136 and 12137—Continued.

ulmoides. The bark is the only part used, and in much esteemed Vjy the
Chinese as a drug, tonic and various other properties being assigned to it. It

is descriV)ed in nearly all Chinese works on materia medica and botany, the
earliest mention of it being given in the Herbal of which the Emperor Shen-
Nung is the reputed author, and which was committed to writing probably as

early as the first century of our era.
" The tree is cultivated in small plantations in the mountainous regions of

Szechwan, Hupeh, and Shensi; and from these districts it is brought to Han-
kow, the great mart for drugs that are produced in the western provinces.
From this port about 100 tons are annually exported by steamer to the other
treaty ports.

^^ Eucommia ulmoides has been grown out of doors at Kew without any pro-
tection for the last six years. It is a vigorous, free-rooting plant, and bears
transplanting well. It will, I believe, thrive in any soil of average quality,

but seems to prefer a rich, light loam. In such a soil, at Kew, young trees

struck from cuttings five years ago are now 6 feet high and make shoots 2 feet

to 2| feet long in one season.

"It can be propagated easily by means of cuttings, and with these two
methods may be adopted. The quickest method is to take pieces of the current
season's growth, about 6 inches long, in late July or early August, insert them
in pots of very sandy soil (the usual mixture for cuttings), and then place the
pots in a house or frame where slight bottom heat can be afforded. The cut-
tings should be made of shoots in what gardeners term a "half-woody" con-
dition. They will take root in a few weeks and can then, after a "hardening-
off " period, be planted in nursery beds. The second method is to make the
cuttings of the leafless wood in November and dibble them in sandy soil in a
cool frame or out of doors under a cloche, or hand light. They will take root
the following spring. This method is not so quick as the other, nor have we
found it so sure." {Keiv Bulletin No. 1, 1904.

)

12137. Davidia involucrata. Davidia.

(See description of this beautiful tree under S. P. I. No. 16208.

)

12138. Mangifera indica. Mango.
From Miami, Fla. Received thru P. H. Rolfs, November 23, 1904.

Gordon. Grown from S. P. I. No. 3705.

12139. NicoTiANA SANDERAE. Flowering tobacco.
From Philadelphia, Pa. Received thru Henrv A. Dreer, Incorporated, Novem-

ber 25, 1904.

Carmine tuberose-floivered. Seed of a new hybrid Nicotiana raised in England.
Described as forming bushy, much-branched plants 2 feet high, laden with flowers
from base to summit. Flowers are a carmine red and fragrant, a single plant pro-
ducing thousands. Resembles N. affinis in form, but has a short, stout tube and does
not close up in daytime. (See No. 12358 for history.

)

12140 to 12230.
From Yokohama, Japan. Received thru the«>Yokohama Nursery Company at

the Plant Introduction Garden, Chico, Cal., October 31, 1904.

12140. Aralia cordata. Moyashi udo.

Two-year-old roots.

12141. Citrus sp. Orange.
Nalsudaidai.

12142. Edgeworthia GARDNERi. Mitsumata paper plant.

12143 to 12155. LiLiUM spp. Lily.

12143. LiLIUM ALEXAN- 12145. LlLllM BATMAN-
DRAE. NIAE.

12144. LiLIUM AURATUM. 12146. LiLIUM BROWNII.

7217-No. 97—07 B
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12140 to 12230—Continued.
12143 to 12155—Continued.

12147. LiLiUxM roRDiFo-
LIUM.

12148. LiLIUM CONX'OLOK.

12149. LiLIlM HANSONI.

12150. LiLIUM KKAMERI.

12151. LiLIUM LEICHT-
1,1X1.

12156. MlSCANTHUS CONDEXSATUS.

12157 to 12176. Nelumbium speciosum.

12157. Tenjikuren.

12158. Tenjiku madara.

12159. Hichiyo ren.

12160. Taihakuren.

12161. Toka ren.

12162. Higo shibori.

12163. Shokkoren.

12164. Tamaiisagi.

12165. Shiro manman.

12166. Nikko ren.

12177. Phyllostachys henonis.

12178. Phyllostachys mitis.

12179. Phyllostachys nigra.

12180. Phyllostachys quilioi.

12181 to 12230. Prunus pseudo-cerasus.

12181. Koshioyama .

12182. Yaye hizakura.

12183. Oshoknn.

12184. Haru arasld.

12185. Ilaria sau.

12186. Kuraiiia yama.

12187. Higau shidare.

12188. Oshiluiyainii.

12189. Beni gamo.

12190. Kongamu.

12191. Shim taye.

12192. ]iat(tn zahi ra.

12193. Strogctm.

12194. Aki irofiaknrd.

12195. lie,, ,h'„.

12196. Anagi sdkiini.

12197. Kunuigai Sdknra.

12198. Xnra C) .'<ak>iro.

12199. Kirlqn,in.

12152. LiLIUM LONGIFLO-
RUM.

12153.



12225.
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12240. Mangifera indica. Mango.

From Manatee, Fla. Keceive<l thru Mr. A. J. Pettij^rew, December 7, 1904.

Pdera y<). 1. Grown from S. 1'. I. No. .'>7(Xi.

12241. Mangifera indica. Mango.
From Mangonia, Fla. Presented l)v Rev. K. K. (jale. Received December 7,

1904.

Pf're Loiil.s. (irown from S. 1*. 1. No. 8707.

12242. Berheris fremontii.

From Tucson, Ariz. Received thru Mr. D. G. Fairchild at tlic IMaiit hitnuhic-

tion (harden, Chico, Cal., Sei)tember 10, 1904.

"Seeds from plants growing on the experiment station grounds. A beautiful

desert form for breeding with !>. fliinihert/ii." (Fairchild.)

12243. PlSTACIA VERA. Pistache.

From northern Syria. Received thru Mr. W. T. Swingle at the Plant Intrudu*-

tion Garden, Chico, Cal., October 6, 1904.

"These seeds were grown from trees grafted on /'. niiilicn and were obtained from
a Mr. Nazar, whose people graft the pistache on this species in the <lry country near
the Euphrates River." {Sivinglc.)

12244 to 12302.

A collection of l)ulbs secured for experimental work in the Dcpartmeut bulb
garden.

12244 to 12266.

From Hillegom, Haiirlem, Hollan<l. Received thru Vantlcr Schoot iSc

Son, October, 1908.

12266 to 12276.

From London, England. Received thru William Piill A: Sons, Noveuibcr,
1903.

12277 to 12279.

From Clearbrook, Wash. Received thru Mr. (fcorgc ( iibbs, No\«.Mnl>er,

1904.

12280 to 12298.

From (iuernsey, England. Received from Hubert ^V: Co., SeptemlK'r,

1904. Purcha.sed tliru Mr. Nicholas Le Page, Mount Vernon, N. Y.

12299 to 12302.

Fn»ui h:ttrick, \'a. Received thru Poat Brothers, October. 1904.

12303. AVENA sATn A. Oat.

From Brookings, S. Dak. keceived thru Mr. 11. 1. Stearns. Decern l>er 8, HK)4.

^ixtii-l)(nj. (irown from S. P. I. No. 59.88.

12304. Sechium edule. Chayote.

From New Orleans, La. Presenteil l»v the .1. SteckW-r Seed Compiinv. Received
Noveuiber 2:5, 1904.

12305. Manoifeha indk a. Mango.
I'Tom West ]*alm Beach. Fla. Received thru Mr. ,b)lin H. Beach. I)e«'emljer 9,

1904.

Ml(l(/t>hil.
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12306. GossYPiUM sp. Cotton.

Iroiii tlit^ I'liili|»|»ii)(' Islands, rrcsciitcd ))y l)i-. J>. J). Ilalwted, Aj^ricultural

IvXiKMiiiiciit Station, New lirimHVvick, N. .1. Keceivcfl December H, 1904.

Kak'i. These seeds were collected by Mr. A. Ellicott l*>ro\vn, of the Marine Corps,
and sent to Doctor llalstinl.

12307 to 12357. Salix spp. WiUow.
From Ottawa, Canada. Presented ))y Dr. William Saunders, director of the
Central Experimental Farm. Received December 14, 1902.

A collection of species and varieties of willow growing in the arboretum of the
Central Experimental Farm at Ottawa. The nomenclature given is that recognized
by the Experimental Farm.

12307. Salix caesi.\ pendtla
ZABELl.

12308. Salix nkjhicans pruni-
FOLIA.

12309. Salix daphnoides pom-
erania femina.

12310. Salix triandra (S. lap-
peana).

12311. Salix purpirea s<h.\r-

fenbergensis.

12312. Salix casiandra lanci-
folia.

12313. Salix FRAGiLis BASFORD-
iana.

12314. Salix rubra forbyana.

12315. Salix argentea aurita.

12316. Salix nigricans moab-
ITICA.

12317. Salix bataviae.

12318. Salix alba britzensis.

Salix nigricans cotini-

folia.

Salix alba vitellina.

Salix daphnoides fem-
INA.

12322. Salix petiolaris.

12323. Salix seringeana.

12324. Salix alba vitellina.

12325. Salix erdingeri.

12326. Salix nigricans anson-
lANA.

12327. Salix purpurea ukab-
EXSIS.

12328. Salix undulata.

12329. Salix viminalis.

12330. Salix daphnoides mas-
CULA.

12331. Salix blanda (S. babv-
LONICA X FRAGILIS).

12332.

12319.

12320.

12321.

12333.

12334.

Salix bicolok laure-
ana.

Salix decipiens.

Salix alba vitellina
aurantiaca.

12335. Salix purpurea i.am-

bertiana.

12336. Salix ciNEREA tricolor.

12337. Salix ambigua.

12338. Salix voronesh.

12339. Salix smithiana acu-
minata (S. DASYCLA-
DOS).

12340. Salix pellita.

12341. Salix REPENs argentea.

12342. Salix longifolia.

12343. Salix laurina.

12344. Salix babylonica.

12345. Salix cinerea kepens.

12346. Salix fragilis amman-
lANA.

12347. Salix alba argentea.

12348. Salix nigricans menth-
aefolia.

12349. Salix rosmarinifolia.

12350. Salix nigricans.

12351. Salix mollissima.

12352. Salix viminalis super-
ba.

12353. Salix hippophaefolia
undulata.

12354. Salix spaethi.

12355. Salix cordata vestita.

12356. Salix alba vitellina
NOVA.

12357. Salix nigricans vihur-
NOIDES.
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12358. XicoTiANA sANDERAE. Flo-wering tobacco.

From New York, N. V, Ke(vive<l tlin; J. M. Tlioihurii ct ("<>., December 14,

1904.

Chrriiiiie-fionrred. "This variety is the result of crossing the dwarf piirple-fiowered

iV. forgetlana, from Brazil, with X. (iffinis, tiie well-known, fragrant white-flowered
garden annual." {Sandpr d- Sons.

)

12359. Lathyrus odoratus. S"weet pea.

From Covent (xarden, W. C, London, England. Received tliru Watkins <fe

Simpson, 12 Tavistock street, December 9, 1904.

(r/adyi< Viiiriii.

12360. Afzklia quanzensts.

From Cape Town, Cape Colony, Africa. Received thru Dr. Peter MacOwan,
government botanist, Novend)er 28, 1904.

12361. Lathyri s syl\ estrls. Flat pea.

l>om New York, X. Y. Received thru J. ]\L Thorl)urn ^ Co., November 21,

1904.

12362 and 12363.

From Bangkok, Siani. Presented by His Excellency Phya Akharaj Varadhara.
the Siamese minister, to Dr. B. T, Galloway. Received December 2, 1904.

Plants used extensively in Bangkok as a condiment.

12362. 12363.

Krawan. (No name given.

)

12364. LiLTUM GiGANTEUM. Lily.

From New York, N. Y. Received thru Henry c^ Lee, December 13, 1904.

12365. Panicum maximum. G-uinea grass.

From Mayaguez, P. R. Received thru the Agricultural l^xperiment Station,

Decend)er 21, 1904.

12366. Seciiium edule. Chayote.

Froju New Orleans, La. Received tlnu the J. Steckler Seed Companv, Deceni-

l)er 16, 1904.

12367. Dahlia sp. Dahlia.

From "La Trinidad," (iuerrer<», Mexico. Received thru ^Ir. Federico Chisolm,
December 18, 1904.

12368. (iLADIOLUS GANDAVENSIS. GrladiolUS.

From Philadelphia, Pa. Received tiiru Henrv A. Dreer, Incorporateil, Decem-
ber If), 1904.

12369. Pachyrhtzits s]>.

i'rom Santa Maria del Ki(», ^Mexico. Rtu-t'ived thru Dr. lulward Palmer. Decem-
ber 21, 1904.

"There are two forms of tliis Pachyrhizus, one called Agua (water) and the other
Lechc (milk). These two forms havel)een long recognized, l)ut not as se])arates|)ecies.

At Santa Maria del liio I saw several lields of this plant cultivated on ridges so that

the plants might be irrigated. 1 was informed that both forms were grown in the
same patch and could not ]>e distinguished either by their foliage or tlowers, and that

1)7
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it was only by tasting the roots themselves that the difference could be detected.

Both varieties are considered equally valuable. They are eaten raw, especially by
travelers on long tours thru the drier portions of the country, as their watery
character makes them valuable for quenching one's thirst. They are also considered
nutritions and are said to make good pickles. It is possiVjle that they may al.o be
cooked a,s turnips are and could be cultivated in regions where the turnip will not
thrive." {PahIter.)

12370. Ikis SI). Iris.

From Fairfield, AVash. Collected by Mr. A. J. Pieters, August 21, 1904.

12371 to 12393. Abyssinian seeds.

From Abyssinia, Africa. Received thru Hon. Robert P. Skinner, commissioner
of the United States to Abyssinia, December 15, 1904.

A collection of seeds made for Mr. Skinner under his direction by Mr. Eugene
Carette Bouvet. This collection is supplementary to the collection received June 3,

1904, Nos. 11039 to 11119, from the same source. The names given are transcribed
from those written upon the original packages.

12371. Andropogon sorghum.

12372. Andropogon sorghum.

12373. Andropogon sorghum.

12374. Andropogon sorghum.

12376. HoRDEUM sp.

12376. HoRDEUM sp.

12377. Triticum sp.

12378. Eragrostis abyssinica.

12379. Triticum diococcum.

12380. CoFFEA sp.

12381. CoFFEA sp.

12382. CoFFEA sp.

12383. Zea mays.

12384. Zea mays.

12385. Eragrostis abyssinica.

12386. Eragrostis abyssinica.

12387. Sesamum indicum.

12388. PiMPINELLA ANISUM.

12389. guizotia oleifera.

12390. Eleusine coracana.

12391. LiNUM sp.

12392. PiSUM SATIVUM.

12393. CiCER ARIETINUM.

12394. Beta vulgaris.

Sorg-hum.

Sorghum.

Sorghum.

Sorghum.

Barley.

Barley.

Wheat.

Teff.

Emmer.

Wild coffee.

Harrar coffee.

Cultivated coffee.

Corn.

Corn.

Teff.

Teff.

Sesame.

Anise.

Flax.

Pea.

Chick-pea.

Sugar beet.

From New York, N. Y. Received thru Mr. Albert Bohm, Wool Exchange
Building, West Broadway and Beach streets, December 21, 1904.

Said by Mr. Bohm to be more subject to outside influences than ordinary seed.

12395. Physalis sp. Ground cherry.

From Columbus, Ohio. Received thru the Livingston Seed Company, December
23, 1904.

Ordered for Mr. Burbank's experiments.
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12396. Physalis sp. Purple ground cherry.

From Columbus, Ohic). Received thru the Livingston Seed Companv, Decem-
ber 24, 1904.

12397. Zinnia elegans. Zinnia.

From Naples, Italy. Received thru Mr. Max Herb, successor to HerV) (k Wulle,
24-36 via Trivio, December 24, 3904.

Zinnia elegans, fl. pi. crispa, extra; described in volume 39 of MoUer's Deutsche
Gartner-Zeitung, p. 475.

12398. Medicago sativa. Alfalfa.

From Fort Collins, Colo. Received thru !Mr. Peter Anderson, Decem}>er 28,

1904.

12399 and 12400. Glycine hispida. Soy bean.

From Amherst, Mass. Received thru the Hatch Experiment Station, December
28, 1904.

12399. Grown from S. P. I. 12400. (irown from S. P. 1.

No. 9407. No. 9408.

12401. Ipomoea sp.

From Miami, Fla. Received thru Prof. P. H. Rolfs, Subtropical Laboratory,
December 23, 1904.

A pink-flowered Ipomoea grown from seed secured V)\- Professor Rolfs in Cuba or
Jamaica.

12402 and 12403. Opuntia ficus-indica gymnocakpa. Tuna.

From Nice, France. Received thru Dr. A. Robertson-Proschowskv, December
27, 1904.

" In a letter of December 1 2, Doctor Proschowsky remarks :
' The young joints of this

species have small spines, but these fall off in the second year. As regards the fruits,

it is three years that they have been produced in my garden, and they have always
been absolutely spineless without any of those almost microscopic spicules which
are the great objection to the fruits of Opuntia in general.' The present year only
three fruits were develo])ed, and the seeds sent, No. 12403, are from one of those
fruits. As this small number of seeds represents the total number coutained in the
fruit it is evident that the variety, in addition to bearing spineless fruits, bears fruits

with comparatively few seeds in them. Doctor Proschowsky further remarks that

this Opuntia is the largest, quickest growing, and most picturescjue of all of the
Opuntias which he has ever seen." {Fairchild.)

12404. Cekels validus.

From Nice, France. Receive<l thru Dr. A. Roliertson-f^oschowskv, Decem-
ber 27, 1904.

"A tall, picturesque plant, which produces fruit the size of a goose egg and of a
beautiful magenta color. These fruits arc absolutely without spicules and of very
good taste. Doctor Proschowsky remarks that he knows of no other fruit which is

so 'melting,' and it reseml)l('s nmch the 'snows' sold in Latin- Americiin countries,

consisting of real snow mixe<l with some fruit juice or sugar." {Fairchild.

)

12405 to 12407.

From New York, N. Y. Receive<l thru J. M. Thorburn & Co., December 2S, liH)4.

12405. HoLCUS LAVATi's. Velvet grass.

A forage gra.«s of ]iO(^r (]uality. ])ut (•;ipal>le of growing well on dry soil.
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12405 to 12407—Continued.

12406. Spekglla akven.sis.

All annual plant of especial value on dry, sandy Ian<l.

12407. Ornithopus sativus.

An annual legume for growing on dry, sandy land.

Spurry.

Serradella.

12408. Ulex europaeus. Grorse, "whin, or furze.

From Dublin, Ireland. Received thru Hogg & Robertson, December 29, 1904.

"The cultivation of this plant is suited only to waste lands which are unfit for

more profitable cultures. In p'ortions of northern France, the Netherlands, Eng-
land, and Ireland the plant is utilized successfully as fodder, being cut and passed

thru a special shredding machine, which reduces the spines to a harmless pulp.

In the Madeira Islands, J. B. Blandy informed me that it was very keenly relished

by cattle and furnished an excellent fodder for milk-producing purposes. The plant,

aliho not a tender species, will probably not be hardy in the Northwest, but should

be tried in regions with a climate similar to that of England and Ireland, on rocky,

barren hillsides where other plants will not thrive." {Fairchild.)

12409. Medicago sativa. Alfalfa.

From Ogden, Utah. Received thru the C. A. Smurthwaite Produce Company,
December 30, 1904.

This seed was grown on the ranch of Mr. E, M. Brimall, Diamond Fork, Spanish
Fork Canyon, Utah County, Utah, on land without irrigation, above water line in

section 1, township 9 south, range 4 east. This land has grown alfalfa seed for

nineteen vears in succession, and this seed is from the nineteenth crop.

12410 to 12448.

Drug and medicinal seeds and plants ordered for the cooperative work conducted
by Dr. R. H. True, of this Department.

12410 to 12422.

From Paris, France. Received thru Vilmorin-Andrieux & Co., 4 Quai
de la Megisserie, December 29, 1904.

12410. ACONITUM NAPEL-
LUS.

12411. ACONITUM NAPEL-
LUS.

12412. Hyoscyamis Ni-

ger.

12413. Lavandula vera.

12414. Carum carui.

12415. Pyrethrum ro-
SEUM.

12416. PVRETIIRUM (INE-

RARIAEFOLII'M.

12423. Salvia officinalis.

12417. Thymus v u l-

(iARIS.

12418. Rosmarinus offi-

cinalis.

12419. Satureja hortex-
SIS.

12420. Delphinium sta-

phisagria.

12421. Ecballium ela-
TERIUM.

12422. Origanum vul-
(lARE.

Sage.

From Philadelphia, Pa. Received thru W. Atlec l>iiri>tv c*s: Co.. Novem-
ber 30, 1904.

Broad-leaved.

12424 and 12426. Echinacka axgustikolia.

From Manhattan, Kans. Received thru Mr. H. W. Baker, November 2S,

1904.

12424. Plants. 12425. Seed.^
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12410 to 12448—Continued.
12426 to 12441.

From Erfurt, Gernianv. Received thru Haage & Schmidt, DecemV)er 24,

1904.

12426. »ECBALLILTM ELA-
TERIUM.

12427. ACOXITIM N A PEL-

MS.

12428. ACONITI M XAPEI.-

LUS.

12429. Hyoscyamis Ni-

ger.

12430. Lavandula vera.

12431. Carim a.iowax.

12432. Origanum vul-
(iARE.

12433. Delphiniu.m sta-

phisagria.

12442. Cassia angustifolia.

12434. PVRETHRUM RO-
SEl'M.

12435. PvRETHRUM CIXE-
RARIAEFOLir.M.

12436. Colchicum ai-
tumxale.

12437. Thymis vulgaris.

12438. KoSMARINlS OFFI-

( ixalis.

12439. Sature-ia hortex-
SIS.

12440. Bryoxia alba.

12441. Bryonia dioka.

Senna.

From Corpus Christi, Tex. Received thru Mr. U. H. Fisher, Oct()))er ;>!

1904.

12443 to 12446. Panax gixsex(;. Ginseng.

From Cuba, N. Y. Received thru Bates Ginseng Gardens, October 81,

1904.

12445. Three-year-old
roots.

12446. ( terminated seed.

12443. One-year-old
roots.

1 2444. Two-year- o 1 d
roots.

12447. MoNARDA FISTULOSA. Wild, bergamot.

From Rochester, Mich. Received thru ]Mr. Wilfred A. Brotherton, Novem-
ber 14, 1904.

12448. MoNARDA PUNCTATA. Horsemint.

From I^ Crosse, Wis. Received thru Dr. E. C. Swarthout, October 28, 1904.

12449 and 12450. Dahlia spp. Dahlia.

From Guadalajara, Mexico. Received thru Mr. Federico Chisolm, December
27, 1904.

Seeds collected near Ixtlahuacan del Rio, Jalisco, Mexico, northwest from
Guadalajara.

12449. White. 12450. Striped.

12451. P^UTREMA WASA HI. Japanese horse-radish.

From Yokohama, Japan. Keccivcd tluu the Yokohama Xurserv Companv.
December 29, 1904.

(Descrribed in «h'tail in Bulletin Net. 42 of the Bureau of Plant Industry.)

12452. Aralia cordata. Kan udo.

From Yokohama, JapaiL Received thru the Yokohama Niirserv Comj-MUiy,

December 29, 1904.

(For description, see Bulletin No. 42 of the Bureau oi Plant Industry.)
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12453 to 12547. Okvza SAxrvA. Rice.

"SaiiipleH of rice received in an.swer to recjuestH made oi tlic various jjersons fur-

nishing^ same, for testing; in connection witli the efforts now being made for the pur-

pose of finding a variety resistant to the disease known as rotten-neck, threatening

the rice-growing industry in the CaroHnas." {Fairchild.)

Presented by Vilmorin-Andrieux & Co.

Rice.

Received

12453 to 12463.

From Paris, France
July 29, 1904.

Samples of nnhulled rice as follows:

12453. Piemontese rice, Novarese. One of the most valued for its yield

and its quality. It is, however, grown in Lombardy on
soil only which has carried a rice crop the previous season,

as on fresh land it easilv takes the disease called "brusone."

12454.

12455.

12456.

12457.

12458.

12459.

12460.

Picinontese rice, Bertone. Usually grown on fresh land, is

resistant to the "brusone," and the hulled rice is inferior

to the Novarese.

Piemontese rice, Javanese. Thrives on all kinds of land. It is

pretty resistant to "brusone," but is very late, lacks quality

and sheds its seeds too easily when being cut.

Piemontese rice, nostrano. Takes too easily the disease "bru-
sone," and is consequently little grown in Lombardy. It

is somewhat used in the perpetual rice fields of the Po Val-

ley, where it seems to be more resistant.

Piemontese rice, leoncino. Very productive Japanese rice, of

good quality, with a golden spike. Recommended for wet,

compact, rich land.

Piemontese rice,
francone.

Egyptian rice,fino.

Egyptian rice, sul-

tanie.

12461.

^2462.

12463.

12464 to 12478.

Egyptian rice, ya-

mani.

Dry Mountain rice.

Dry rice from
Manchuria.

Rice.

From Coloml)o, Ceylon. Presented by Dr. C. Drieberg, superintendent of

School (Tardens. Received October 21 and 24, 1904.

12464. Kurusivru paddy,
district.

White grain in black husk. From Kegalle

12465. Miittusamba paddy. Superior variety for table use. From
Kegalle district.

Kaiurusamba paddy. From Kegalle district.

Kirinaran paddy. From Bentota district.

Suduve paddy. From Bentota district.

Yal-tatu-hel paddy. From high elevation, Uva Province.

Mudu-kin-hel paddy. From high elevation, Uva Province.

From Hauwella, 80 miles inland from

12466.

12467.

12468.

12469.

12470.

12471.

12472.

12473.

12474.

Ceylon Carolina })addy.

Colombo.

Ceylon Carolina paddy,
of Colombo.

Kiusui (Japanese) paddy.
Garden.

Ingrese ice. From Elakake, 4 miles inland from Bentatte,

about halfway from Colombo to Galle.

From Mount Lavinia, 7 miles south

Grown in the Government Stock

12475. Kuru-vi itsiddy. From Madampe, Northwestern Province.
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12453 to 12547 -Continiiefl.

12464 to 12478—Continued.

12476. Rala-ri paddy. From ^ladampe. North Central Pntvince.
Somewhat mixed with native varieties.

12477. Piiluk-Jismbdii paddy. From Kegalle district.

12478. lidt-Jiel paddy. Up-conntry ^rain, inclined to he white, tho
husk is rather dark.

12479 to 12488. Rice.

From Singapore, Straits Settlements. Presented by Mr. K. Derry, assistant

superintendent of the Botanical Gardens. Received November 9, 1904.

12479. Arong paddy. Used lor making flour, and when cooked is

liard and white. Always used l)y the natives.

Mr. Derry uses the term "paddy" to signify wet-land rice, and the
term "pulot" to indicate dry-land rice.

12480. Krencho {or KeronciI o)\iSid(\\. Csed same as 12479; price same
also.

12481. ('hejnora-pvtri paddy. Used same as 12479; price same also.

12482. Sfri-bnmi paddy. First-class flour for making cakes; pure
white when cooked.

12483. Seroupe paddy. First-class flour for cakes and for the natives.

12484. Rodin paddy. Used for rice by the natives.

12485. Btmga-meloiig pulot. Used for making cakes of any kind, but
when cooked is hard and white.

12486. Seong-ular pulot. Use and price same as 12485.

12487. Mernh pulot (or paddy). Use and price same as 12485.

12488. Manek paddy. Used only for feeding turtledoves and ring-

doves.

12489 to 12512. Rice.

From Georgetown, Demerara, British Guiana. Presente<l by Mr. B.

Howell Jones. Received in August, 1904.

12489. Rice of the kind usually grown in British (iuiana.

12490 to 12511.
Samples experimentally grown at the (ieorgetown Botanical (iardtuis

from impc^rted Cevlon rice. Thev are distinguished bv nund>er onlv.

Nos. 12490 to 1250;^ are "Ordinaryrice." Nos. 12504 to 12511 are what
are known as "Hill rice."

12512. From the Berbice River district.

12513 to 12515. Rice.

From Bulkeley, Ramleh, Egypt. Presented liy Hon. Lionel Sandars.
Received during the summer of 1904.

12513. )'<iha)i (or ya]>a)ii) paddy. I>(»m l>aira Hraneht Pa.<ha,

Kafr-el-Dawar.

12514. Simlftiiii ({)r SulUntI) paddy. Same source as 125 K-5.

12515. Siihaiiii (or Std/nii) jxiddy. Same source as 125i:(.

12516 to 12518. Rice.

From Siam. Presented by the Arracan Comi)anv. of Bangkok, thru Hr.

T. Heywood Hays, of that jjlace. Received October 21. UM)A.

12516. .\<iirlioti(-hif<('i paddy. Usually considered the linest «iuality

in Bangkok.

12517. Sakdhrang \m(\i\y. ( iood ipiality ; long grain.

12518. Pakmnupho padcly. Medium cpiality.
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12453 to 12547 -Continued.

12519 to 12520. Rice.

From Italy. PrcHented Ijy Mes.srs. Dainnuinii c^ (>>., San (liovanni a
TediK'cio, near Naples. Received Octol)er :>, 1904.

12519. fid/idii. No special name given.

12520. It(ili((ii. No special name given; probablv tin; wame kind as

12521. The.ssd/i/. Rice.

From Greece. Presented by Mr. S. Xanthopaulo, Station Agric(»lt',

Patras. Received in August, 1904.

12522. Rice.

From P)razil. Presented l)v Consul Louis II. Avmc, Pafa. Received in
August, 1904.

Rice paddy, like that grown in the districts of Guama and Irituba, in the
State of Maranhac, Brazil, in a black loam, either overlying or mixt with
sandy gravel and sandstone. The rice is called Caroliiia.

12523 and 12524. Rice.
From German East Africa. I'resented by Mr. ('do von Katte, Plantage

Kigoine, Bezirk Tanga. Received October 5, 1904.

12523. Xoudro paddy. 12524. Kibnida paddy.

12525 to 12547. Rice.

From Java. Presented by Mr. Charles A. Franc, Socrabaya, Java, Dutch
East Indies. Received November 17, 1904.

12525 to 12540. Ampenan 12544. .SWo "J " i)addy.
^'^"^^y- 12545. ^o/o ^'7>"' paddy.

12541. Maqetan paddv

.

-i nt^Ac n • i i j^ ^ " 12546. Bjeinber paddy.
12542. Pekalonqan paddv. -me^A'f rx- ? ii^ " 12547. JJjenwer paddy.
12543. J'ekalomjan ])a<ldy.

12548. Crataegus sp. (i)

From City of Mexico, Mexico. Received from Mr. (J. Clark, thru Mr. (J. Onder-
donk, of Nursery, Tex., December 31, 1904.

This species of Cratacgas is used in different parts of Mexico as a stock uj)on which
the European and American type of pears are grafted. In a letter of May 30, 1904,
Mr. Onderdonk describes the use of this stock as follows: " While there is to be
found an occasional young lijocate growing in a cultivated lot with intention of being
made a stock for pears by grafting where it stands, yet no nurseries of it exist. It

grows wild in the most forbidding situations. The earliest fruits begin to ripen
about the last of July, while the largest number mature about October or Novend)er.
I saw many tine old pear trees in different parts of Mexico on tijocate stock, and for

the European and American type of pears there can be no better stock than tijocate.'^

12549. MiJDiCAGO SATivA. Alfalfa.

From Buenos Aires, Argentina. Received thru ]Mr. Ronaldo Tidl)lom, August
12, 1905.

12550. PoA PRATENSis. Kentucky bluegrass.

From Winchester, Ky. Received thru INIr. D. S. Gay, December 2, 1904.

12551. (Undetermined.)
From Central Africa. Presented by Mrs. Anita N. McCiee, 1620 P street. Wash-

ington, I). C. Received thru Mr. David Fairchild, December 31, 1904.

A single plant, said to be the first of its kind ever brought to America and to
belong to the order Scitamineae. The })lant was introduced by JNIr. Vernon, who
brought the Pigmies to the Louisiana Purchase Exposition. {FaircJiUd.)
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12552. Amygdalus communis. Almond.
From Niles, Cal. Roceivi^d thru Ihe (Jalift^nna Nurserv Company, January 4,

1905.

Jordan. " These trees are from stock introduced by Mr. John Kock, seed of which
Ayas submitted to the United States consul in Malaga, and pronounced the true Jordan
type. They are not from trees of stocks introduced by this Department. '

' ( Ffiirchild.
)

12553 to 12556. Terminalia sp. Myrobalan.

From Ne>v York, N. Y. Keceiyed thru A. KHpstein (k Co., 122 Pearl street,

July 11 and August 1, 19()4.

12553. Jiibblejjore, No. 1. 12566. Jabhlepore, No. 1.

12554. mimleys, No. 2. 12656. nindei/, No. 2.

"The fruits of the myrobalan contain one of the best tanning substances in

the world. Large (juaritities of myr()})alans are exported from India to Eng-
land, and it is believed that the cultiyation of these trees, of which there are

evidently several species, may be a lucrative one in parts of California. The
tree is known to be a drought-resistant species and suited to extremely hot

climates. Some of the species are trees and, consequently, may withstand the
slight cold to which they will be subjected in California." {Fairchild.

)

12557 and 12558. Zea mays. Sweet corn.

Selected seed corn for use in a series of experimen-ts to determine the effect of soil,

location, etc., on standard varieties of sweet corn, the idea being to distribute this

seed to reliable parties in different localities, and to secure from them samples of the

product for examination and further distribution.

12557. Received from Mr. A. N. Clark, Milford, Conn., March 25, 1904.

StoivelV s Evergreen.

12558. Received from Mr. A. N. Clark, Milfonl, Conn., March 25, hH)4.

Early Crosby.

12559 to 12561. Zea mays. Sweet com.

From Falls Church, Va. Received thru Mr. Ipton (ialligher, March 25, 1904.

12559. Malakof. Crown in 190:1 from S. P. 1. No. 9857.

12660. Malakof. Selected ears.

• 12661. Malakof. Crown in 1908 from S. P. I. N<». 9:;5(>

12562. Zea mays. Sweet com.

From Auburn, N. Y. Received thru Mr. (i. \V. liovnton. May «>, UH)4.

Malakof. Seed from selected amber ears, probably from same lotas S. P. 1. No.

10401.

12563. Zea m.ws. Sw^eet corn.

From (iarrettsville, Ohio. Received thru Mr. (Jeorge J. Streator. >hiy »». 19(M.

Malakof. Seed from sel(!cte<l ears.

12564. Dahlia sp. Dahlia.

From Guadalajara, Mexico. Received thru Mr. I'cdrrico Chisolm, Hecemln'r
80, 1904.

12565. LiLii M sj). Lily.

From ( iuadalajjua. Mcxi <•. K«M(ivcd thru .Mi. l\'deri«'o Chisolm, January 4.

1905.
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12566 to 12576.
From Tunis, North Africa. Secured by Mr, Thomas H. Kearney during his

exj)loration of Tunis. Received January 4, 1905.

A collection of economic plants as follows:

12566 to 12668. Punica gkanatum. Pomegranatp.
From the premises of M. Robert, KalaA 8rira, Susa.

12566. Red fruited. 12568. White-fruited va-
12567. Chelfi. White riety from

fruited. (iabes.

"These pomegranates are the best sorts grown in Tunis. The
first two seem to be peculiar to Susa." [Kearney.

)

12569 to 12573. Olea europaea. OUve.
From the premises of M. Robert, Kalaa Srira, Susa.

12569. Jiaroumi (fruit mucronate).

12570. Baroumi (fruit not nuicronate).

"This is the largest olive in the country, and M. Robert's is about tlie

only j)lace where it can be secured." {Kearney.)

12571. Zarazi (?).

"This is a medium-sized olive and is the most-genera I ly planted pre-
serving olive in the country, being common even to the oases of the
Jerid. It is probably a hardy sort, and one easily adapted to a variety
of conditions. As soon as I see M. Minangoin I shall find out definitely
if it is actually the Zarazi that I have obtained." {Kearney.)

12572. Bidh Hammam.
This is one of the largest olives of Tunis.

12573. Chemlali. From Sfax, Tunis.

"It is doubtful if this is a desirable sort, as the oil produced from it is

said to contain too much margarin." {Kearney.)

12574 to 12576. Mesembryanthemum spp.

From Sfax, Tunis.

12574. With yellow 12676. With rose-violet

flowers. flowers.

12575. With rose-colored
flowers.

"The first two kinds are used here as border plants, and also for hold-
ing banks at roadsides, while the last is made use of in the Jardin Pub-
lique as a lawn plant. These grow well in this dry soil without atten-
tion after the first two weeks after planting." {Kearney.)

12577. PoTERiUM SANGUISORBA. Burnett.
From New York, N. Y. Received thru J. M. Thorburn & Co., January 5, 1905.

12578 to 12668. Solanum tuberosum. Potato.
From Europe. Secured by Prof. L. R. Jones, of the University of Vermont,
during a trip thru the potato-growing regions of Europe in 1904. Notes by
Professor Jones.

12678 to 12696.
From Berlin, Germany. Received thru the Potato Culture Station, Decem-

ber 14, 1904.

12678.
Geheimrat Theil. (L. R. Jones's No. 1.) Originated by Richter.

Skin white, flesh white. (See description in Berichte Deutsch. Kart.-
Kult.-Stat, 1903, p. 53.)
Recommended by Professor Eckenbrecher and independently by his

foreman, Mr. Goese, as showing a high degree of disease resistance and
being a good general-purpose potato.
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12578 to 12668—Continued.
12578 to 12596—Continued.

12579.

Sophie. (L. R. Jones's No. 2. ) Originated by Cimbal. White skin,

vellowish-white flesh. (See description in Berichte Deutsch. Kart.-
kult.-Stat., 1903, pp. 37 and -53.)

Reconiniended by Professor Eckenbrecher a.s one of the most pro-

ductive of table varieties. Fairly resistant to disease; suited to various
soils.

12580.

Dabersche. (L. H. Jones's No. 3. ) Originator unknown. Skin pale
red, flesh white-yellowish. (For further notes, see any of reports of

Deutsch. Kart.-Kult.-Stat., e. g., 1903, pp. 34 and 53.)

This was ordered })e('ause it is the standard table variety in the trials

of the Geri.nan station. It is one of the most widely cultivated food
potatoes in Germany; an old variety. Professor Eckenbrecher reports

it as most liable to scab and lialjle to rot.

Sorauer says that it is suited to sandy soils. Forenjan Goese says it is

not suitable for heavy soils. Doctor Appel finds it one of the most resist-

ant to "Schwarzbeinigkeit."

12581.

Iticldir'x Iniperator. ( L. K. Jones's No. 4. ) Originated by Kichter.

Skin white, flesh white. (For description, see anv report of the Deutsch.
Kart.-Kult.-Stat., e. g., 1903, pp. 35 and 52.)

Chosen for two reasons: (1 ) It is one of the most uniformly resistant

to scab of the varieties rei)orted upon by Professor Eckenbrecher for a
long series of years. (2) It is taken at this German station as the typical

heavy yielding factory potato. It is also a fair tal)le variety. Not
especially resistant to disease except scab; suited to all except wetter
soils.

12582.

Mucjnuin Bonuvi. (L. R. Jones's No. 5.) Originated by Sutton.
Skin white, flesh white; a medium late variety which is a standard
table potato of north central Europe. (See further description in

Rerichte Deutsch. Kart.-Kult.-Stat., 1903, pp. 43 and 53.)

Prunet, Frank, Sorauer, and others report this to be the most resist-

ant to Phytophthora of any variety. Suited to all soils, according to

Foreman (ioese.

12583.

Irene. (L. R. Jones's No. 6.) Originated by Paulsen. Skin red,

flesh white. (See further description in Berichte Deutsch. Kart.-Kult.-

Stat., 1903, pp. 39 and 43.)

A medium late variety which has been found in the trials of this

station second only to Mohorf in resistance to diseases (rots, etc. ). It is

also very resistant to scab. According to Foreman Goese, suited to

good soils but not to light sands.

12684.

Pro/em))' Muerker. (L. R. Jones's No. 7.) Originated by Richter.
Flesh white. (See further description in Berichte Deutsch. Kart.-Kult.-
Stat., 1S97, p. 29; 1903, pp. 42 and 52.) This is a medium late variety,

ex(;eedingly productive, and a favorite sort in Germany for factory pur-
poses, as well as a good table variety. It has shown good scab re.*<ist-

ance, and was recommended by Foreman (loese and Professor P'cken-
l)recher for general disease' resistance. Foreman (ioese says that it is

suited to all soils.

12585.

SiU'Kia. (L. R. Jones's No. 8.) Originated by Cimbal. Flesh and
skin white. (See further description in Berichte Deutsch. Kart.-Kult -

Stat., 1899, p. 35; 1903, p. 12. )
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12578 to 12668—Continued.
12578 to 12596—Continued.

A very late variety. Very heavy yielder and hig^h percentaj^e of starch,
tlierefore one of the highest in total starch product. Only fairly resi.siant

to disease, but included upon recommendation of l*rofe,s«or Ecken-
brecher. Foreman Goese says that it is suited to all soils.

12586.

Max Eyth. (L. K. Jones's No. 9.) Originate*! by Cimbal. This is

a late potato, of good quality and starch (;ontentl| described in the
Berichte Deutsch. Kart.-Kult.-Stat.
Ordered because Foreman Goese stated that he considered this the

most resistant variety toward Phytophthora, and added that it is suited
to all soils.

12587.
Mohort. (L. R. Jones's No. 10. ) Originated by Dolkovvski. White

skin, white flesh. (See further description in Berichte Deutsch. Kart.-
Kult.-Stat, 1903, pp. 37 and 42.)

Selected because reported (1903, etc.) as the most highly resistant to
diseases (rot, etc.) of any variety tested; also fairly resistant to scab.
Excellent table variety; high yielder; high starch content. Foreman
Goese says that it is suited to all soils.

12588.
Gastold. (L. R. Jones's No. 11.) Originated by Dolkowski. White

skin, white flesh, middle late. (See further description in Berichte
Deutsch. Kart.-Kult.-Stat., 1903, pp. 35 and 42.)

Selected because next to President Krilger this appears to be the most
productive variety they have. Fair degree of general disease resistance.
Esteemed alike for table and factory. Foreman Goese says that it is

suited to all soils.

12589.
President Kriiger. (L. R. Jones's No. 12.) Originated by Cimbal.

White skin, white flesh, late variety. (See further description in Berichte
Deutsch. Kart.-Kult.-Stat., 1903, pp. 35, 42, and 52.)

Selected because it has proved to be an enormous yielder, leading all

varieties in most trials. It is of rather low starch content and recom-
mended only for factory purposes. Foreman Goese says that it is suited
to all good soils.

12590.
Professor Wohltmann. (L. R. Jones's No. 13.) Originated by Cimbal.

Skin red, flesh white. (See further description in Berichte Deutsch.
Kart.-Kult.-Stat., 1900, p. 35; 1903, pp. 43 and 52.) Late variety.

Selected because reported as highly resistant to scab. Large yielder
and high starch content. Esteemed both for factory and table purposes.
Foreman Goese says it needs a good, rich soil.

12591.
Topas. (L. R. Jones's No. 14.) Originated by Dolkowski. Skin

white, flesh white. (See further description in Berichte Deutsch. Kart.-
Kult.-Stat, 1900, p. 35; 1903, p. 42.) Medium early.

According to reports a good disease-resistant sort, good yielder, rich
in starch, suitable for table and factory use.

Selected because Doctor Appel observed in 1902 that this showed the
highest degree c f resistance to Phytophthora of any variety in his fields.

(See his article, " Die diesjiihrige Phytophthora-Epidemie," Deutsche
Landw. Presse, XXIX, 685.) Foreman Goese says that it is suited to
all soils.

12592.
Boncza. (L. R. Jones's No. 16.) Originated by Dolkowski. Skin

red, flesh white, medium late. (See further description in Bericht.^
Deutsch. Kart.-Kult-Stat, 1901, p. 36; 1903, p. 42.)
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12578 to 12668—Continued.
12578 to 12596—Continued.

This is not a very large yielder, but is very ricli in starch (excelled
all others in 1901); a very good table variety.

According to 1901 reports it is most highly resistant to disease (rots,

etc. ) and also resistant to scab. Selected because of this. Mr. Goese
says that it is suited to all soils.

12593.
Leo. (L. R. Jones's No. 17.) Originated by PHug. Skin white,

flesh white, medium late. (See further description in Berichte Deutsch.
Kart.-Kult.-Stat., 1902, p. 35; 1908, pp. 42 and 52.)

This is not especially disease resistant, l)ut was included upon recom-
mendation of Professor Eckenbrecher, since it is one of the heaviest

yielding varieties of high starch content and therefore very high total

starch product on the average.

Medium late. Especially a factory variety, but also a good table

potato. Mr Goese says that it is sinailar to Richter's Imperator, and
suited to all except moist soils.

12594.
Facrst Bismarck. (L. R. Jones's No. 18.) Originated by Cimbal.

Skin red, flesh white, late. (See further description in Berichte
Deutsch. Kart.-Kult.-Stat., 1901, p. 37; 1903, p. 43.)

Ex(teedingly rich in starch and fair yielder. Recommended both for

factory and table use. Professor Eckenbrecher has found this especially

free from rot (Berichte, 1899), and it is included upon his recommenda-
tion for disease resistance. Mr. Goese says that it i^ suited for all

good soils, but not for sand.

12595.
Apollo. (L. R. Jones's No. 19.) Originated 1)y Paulsen. Skin white,

white-yellowish. (See further description in Berichte Deutsch, Kart.-

Kult.-Stat., 1901; also 1903, pp. 36 and 53.)
•

Highly productive for starch content; recommended first for factory

use, but also as a table variety. Here included upon the personal rec-

ommendation of Professor Eckenbrecher, who has found, during three

years' trials, that it is highly resistant to disease (rots, etc.) and fairly

resistant to scab. Mr. Goese says that it is suited to all soils.

12596.
(,'('/hflem-ltlge SpeiseJcartqfel. (L. R. Jones's No. 20.) Originated by

Cimbal. Skin white, flesh yellowish, rather late ripening. (See fur-

ther description in Berichte Deutsch. Kart.-Kult.-Stat, 1903, pp. 40
and 53.)

This is a medium yielder, not recommended at all for factory purposes
l)ut as an excellent yellow-fleshed table potato. Included for this rea-

son. It is reputed as rather susceptible to diseases. ^Ir. Goese says

that it is suited to all soils.

12597 to 12601.
From (ironingen, Holland. Received thru ]Mr. V. J. Mansholt, rijks-

bauwleeraar, November 30, 1904.

12597.
Ehjcnheiinei'. ( L. R. Jones's No. 31.) Recommended by Mr. Mans-

holt as an early yellow-fleshed variety, good for table use, and resistant

^ to Phytophthora.

12598.
Lajidxkriiini. \\.. R.Jones's No. 32.) RecQmmende<l by Mr. Mans-

holt as a middle early white-fleshed potato, good for table use, and
resistant to Phyto]»ht liora.

12599.
Kin-fkn. (L. I\. .lones's No. 33. ) Recommended by Mr. Mansh«^lt

as a middle early variety for factory rather than table use, and resi.*<tant

to Phytoplithora.
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12578 to 12668—Continued.
12597 to 12601—Continued.

12600.

Malador. (L. R. Jones' k No. 34.) Recommended by Mr. Man.sholt
as a late, yellow-fleshed, good table variety, and resistant to Phytoph-
thora.

12601.

Daisi/. (L. R. Jones's No. 35.) Recommended })y ^Ir. Mansholt as

a late factory variety and resistant to Phytophthora.

12602 to 12607.

From Paris, France. Received thru Vilmorin-Andrieux & Co., Septem-
ber 22, 1904.

12602.

Belle de Fontenay. (L. R. Jones's No. 36.) Recommended by Vil-

morin-Andrieux & Co. as a very early variety of high vigor and produc-
tiveness. Tubers oblong, skin and flesh yellow. Esteemed one of the
best early potatoes; the standard in the Paris market. Stands shipment
well and esteemed for "French fried" potatoes; prefers a fairly moist
soil in France; recommended especially for trial in the South.

12603.

Brandale. (L. R. Jones's No. 37.) Recommended by Vilmorin-
Andrieux & Co. as a very early variety with oblong tubers, yellow skin
and yellow flesh, and worthy of trial in Florida.

12604.

Early Rose. (L. R. Jones's No. 38.) This is very extensively grown
as an early potato in France, and is the only white-fleshed early potato
Vilmorin-Andrieux & Co. could recommend. They consider it of high
vigor and productiveness.

12606.

Chave (Shaw). (L. R. Jones's No. 39.) This is a standard French
variety, round tubers, yellow flesh, and yellow skin. Recommended
by Vilmorin-Andrieux & Co. as of high vigor and productiveness and
worthy of trial in our Southern States.

Doctor Delacroix considers this the most resistant of the French
varieties to Phytophthora and similar in this respect to Magnum. Bonum
among the English varieties.

12606.

Belle de Juillet, (L. R. Jones's No. 40.) Second early. Oblong
tubers, skin and flesh yellow. Recommended for trial, especially in the
South, by Vilmorin-Andrieux & Co. as an especially vigorous and pro-
ductive variety. "I found what I take to be the same variety to be
the favorite potato grown at Florence (Experiment Farm), for the
northern export and trade. It is also grown and highly esteemed in

Germany." {Jones.)

12607.

Quarantaine de la Halle. (L. R. Jones's No. 42. ) This was described
as a medium-early variety of high vigor and productiveness, recom-
mended for trial culture in Florida, etc. Oblong tubers, skin and flesh

yellow.

12608 to 12613.

From Reading, England. Received thru Sutton & Sons, December 31,

1904.

12608.

May Queen. (L. R. Jones's No. 51.) Sutton's origination. Very
early; kidney shape, shallow eyes, yellow skin, a very handsome potato,
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12578 to 12668—Continued.
12608 to 12613—Continued.

and reputed as of high quaUty and fair yield for so early a variety.

Recommended by Sutton and various others as worthy of trial in

Florida. Mr. Scarlett advises to plant whole tubers and rather close

together, as tops are small.

12609.

Xincii/J'old. (L. K. Jones's No. 52.) Originated by Sutton. "First
early;" white skin and flesh. Good kidney shape but not quite so
uniform and handsome as Mai/ Queen, and eyes somewhat' deeper.
Rated a better cropper. A good authority states "one of lieaviest

croppers among the first earliest; therefore profitable to grow, although
quality is not of Ijest.

'

' Opinions differ as to disease resistance. Various
persons recommend this for trial in Florida, etc.

12610.

Kpicure. (Jj. R. Jones's Mo. 58. ) Originated by Sutt(»n. A "second
early" variety; ])ronzy red skin; flesh white; recommended highly by
Sutton, but this is not indorsed by all others consulted. Secured espe-

cially for trials in South.

12611.

ISiiprenie. (L. R. Jones's No. 54.) Originated by Sutton c"fe Sons. A
"second early," but a little earlier than Epicure. White. This makes
a small top and is not altogether promising. It was, however, recom-
mended by the Suttons for trial, especially in the South. It seemed
comparatively free from "Schwarzbeinigkeit," as seen at Cambridge,
England.

12612.

Wiu(h(>r Castle. (L. R. Jones's No. 55.) A "second early" variety;

yellow skin, white fiesh, roundish, recommended by the Suttons as

iiighest (piality for table. It was also indorsed by others a.s worthy of

trial, especially in the South.

12613.

J)isr<)irri/. (L. R. Jones's No. 56.) This is one of Sutton's latest

originations. It is medium late, yellow skin, white flesh, kidney shape,

excellent quality and strong yielder. Sutton's people rate it as their

greatest production, and the opinion of unbiased potato experts so far as

consulted is that this is the most promising disease-resistant potato in

Fngland to-day.

12614 to 12619.

From Edinburgh, Scotland.

ber 31, 1904.

12614.

Received thru Mr. T. A. Scarh'tt, Decem-

Sir John JJeu-elli/u. (L. R. Jones's No. 57.) This is n-conunended
most highly of all early potatoes in England.

Recently introduced by Harris, Wales; season is "first early;" white
skin, white flesh, flattish-oval kidney shape, fine appearance and
strong cropper, (|uality not of best; likes a good soil, and is a strong

feeder. Said to have a tendency to <levelop si)orts. This is noteworthy,
since it may prove more j)romising for selection of disease-resistant

plants.

12615.

Kin;/ J'jhnird 17/. ( E. R. Jones \s No. 5S.) This is one oi" recently

oiiginated varieties. Sent out by Butler. Late second early. Pink
skin, llesh white, said to yellow somewhat when co(»ktHi. Said to be
productive but not of highest (juality. Ordered on recommendation of

W. P. Wright, secretary of the National Potato Society. Most other
opinions lmn.mi were adverse to its \:ilne a- :i tlisrase n^>ister.
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12578 to 12668— Continued.

12614 to 12619—Continued.
12616.

Cramond Blossom. (L. R. Jones's No. 59.) Of recent origin in the
Scotch village of Cramond. Season, "late second early." Oval.
Recommended for our trials as a disease-resistant variety Vjy W. P.

Wright, secretary of the National Potato Society, but this opinion was
not concurred in by several others. Mr. Scarlett finds it liable to dis-

ease; so also do the Suttons and Middleton.

12617.
Charles Fidler. (L. R. Jones's No. 60.) Recent origin, sent out by

Fidler. This is a late potato, white, said by Mr. Lasham to be practi-

cally the same as the German variety Imperator, if not identical with
that sort. Recommended as worth}'^ of trial for disease resistance both
by Mr. W. P. Wright, secretary of the National Potato Society and by
men at the Cambridge University farm.

12618.
Factor. (L. R. Jones's No. 61.) This is one of the newer varieties

sent out by Dobbie. It is late; very well spoken of by all. Closely
resembles the popular standard Up-to-Date, but said to be of slightly
better quality. Recommended for our trial by W. P. Wright, secretary
of the National Potato Society; also by men at the Cambridge University
farm, etc.

12619.
Duke of Yorl-. (L. R. Jones's No. 62.) This is one of the highly

esteemed earlier varieties, recommended especially by the Cambridge
University farm authorities. Also well spoken of by Mr. Scarlett.

12620 to 12642.
In addition to Jones's Nos. 57 to 63, ordered from Mr. Scarlett, the latter was

authorized to include various others of the most promising Scotch potatoes
which he judged worthy of trial. In accordance therewith, he included the
following 23 varieties:

12620.
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12578 to 12668—Continued.
12643 to 12668—Continued.

12650. F'lndlay's Up-to-

Bate.

12651. F'tndlay' s Northern
Star.

12652. Findlay's British

Queen.

12653. Fidler' s Seedling.

12654. Charles Fidler.

12655. Carter's Snowball.

12656. Carter's Monarch.

12657. Kerr's Dumfries
Model.

12658. Kerr's Duchess of
Cornwall.

12659. Dobbie' s Factor.

12660. Debbie's Improved
Kidney.

12661. Butler' s King Ed-
ward VII.

12662. Sir John Lleivel-

lyn.

12663. Cramond Blossom.

12664. Langworthy.

12665. Duke of Rothesay.

12666. Royal Kidney.

12667. Duke of York. '

12668. Empress Queen.

12669. CucuMis MELO. Muskmelon.

From Boston, Mass. Received thru R. & J. Farquhar & Co., January 6, 1905.

Montreal Nutmeg.

12670. Ulex europaeus. G-orse. whin, or furze.

From Dublin, Ireland. Received thru Hogg & Robertson, January 6, 1905.

"Fresh roots covered with root tubercles, imported in cooperation with the

Laboratory of Plant Physiology for the purpose of getting cultures of the micro-

organism of these tubercles to be used in experiments in the introduction of the

plants, the seed of which was introduced under No. 12408." {Fairchild. )

12671. Medicago sativa. Alfalfa.

From Lawrence, Kans. Received thru F. Barteldes & Co., January 6, 1905.

12672 to 12677. Olea europaea. Olive.

From Tunis, North Africa. Secured by Mr. Thomas H. Kearney. Received

January (>, 1905. A collection of olive cuttings from the premises of AL Robert,

Kalaa Srira, Susa.

12672. Souaba el Aljia. An oil olive. Rather a small yielder, according to

Minangoin.

12673. Chaibi. An uncommon but heavy yielding variety of oil olive that

succeeds best in northern Tunis.

12674. Semni (butter). An olive which remains yellow green even when
ripe; gives oil of very light color but of finest quality.

12675. Khadraya (green). An oil olive.

12676. Kalb es Sn-douk (cock's heart). A small oil olive like Chemlali,

yielding very heavily, adapted to dry land.*^.

12677. Nebkri. Gives oil of finest quality.

12678. Panicum maximum. Gruinea grass.

From Havana, Cuba. Received thru Jose Sagarminaga, .»<ee<isman, Obispo titi.

January 7, 1905.
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12679. Okyza sativa. Rice.

From Yokohama, Japan. Received tliru the Yokohama Nursery CV)mj,aiiy,

January 5, 1905.

Sekai-ichi, meaning the "World's No. 1," grown in lyo, Shikoku Province, which
received tlie first prize in the last Osaka exposition and is recoimnended as the best
and nearest quality to the Oirolina Golden l)y Mr. Kenzo Ikeda, the president of

the Agricultural Society of Japan. (Fairchild.)

12680. LiLiuM PARDALINUM. Lily.

From Ukiah, Cal. Received thru Mr. Carl Purdy, January 5, 1904.

This lily is na.tive to the Coast Range of mountains in California and Oregon. It

is found at elevations varying from 1,000 to 5,000 feet. In its native state it is seen
at its best growing along the edges of marshy valleys and in moist soil bordering
springs and mountain streams. Under favorable conditions Lillum pardalinum
increases from year to year, producing several new bulbs annually. Well-grown
plants are quite as floriferous as the well-known St. Joseph's lily {L. candidum).
The flowers are arranged on long pedicels in an open raceme; the prevailing color

is red or crimson, with the lower parts of the segments orange colored, and spotted
with purple; the segments are much reflexed. There are, however, several varieties
found in a wild state, varying from each other principally in the color of the
flowers.

12681. Castanea vesca. Chestnut.

From San Giovanni a Teduccio, near Naples, Italy. Received thru Damman &
Co., January 7, 1905.

12682. Gladiolus hyb. G-ladiolus.

From Chicago, 111. Received thru Vaughan's Seed Store, January 7, 1905.

Princeps.

12683. NicoTiANA TABACUM. Tobacco.

From Wethersfield, Conn. Received thru Comstock, Ferre & Co., December 5,

1904.

Connecticut Seed Leaf.

12684 to 12692.

From Zaouia du Mornag, about 20 kilometers from Tunis, Tunis. Collected by
Mr. T. H. Kearney, December 24, 1904, in the garden of M. Giraud, presi-
dent of the Horticultural Society. Received January 9, 1905.

12684. Olea eukopaea. • Olive.

Bidh el Hmninam. "The second largest olive of Tunis, and, according to

Marzac, the best." {Kearney.)

12685. Olea europaea. Olive.

aS'(//«^/ Magloub. "One of the best of the medium-sized olives. According
to Minangoin it is not a heavy yielder, but I did not get the imi)ression that
it is inferior in this respect to the large table olives. Probably iNIinangoin
criticized it in this respect as an oil olive, but it is said to be excellent for the
table.

'

' ( Kearney.

)

12686. Citrus limonum. * - Leinon.

Quatre Saisons. According to M. Giraud the best and the most widely
grown lemon in Tunis; largely exported.

12687. Citrus aurantium. Orange.

Maltaise (No. 1). A smooth-skinned, deep-colored orange.

12688. Citrus aurantium. Orang-e.

Maltaise (No. 2). A smooth-skinned, large-leaved orange.
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12684 to 12692—Continued.
12689. Citrus aurantium. Orange.

^Talta^se (No. 3). Seedling.

12690. Citrus aurantium. Orang-e.

Blood, native variety.

12691. Citrus bigaradia. Berg-amot orang-e.

A smooth-skinned bigarade (bergamot?), said to ])e the best variety for

making preserves.

12692. Citrus aurantium. Orange.

Trabelsi (Tripoli). The most abundant orange of Tunis.

12693. Garcinia morella. . G-amboge.

From Kingston Jamaica. Received thru Prof. William Faweett, January 11,

1905.

"Seeds of the tree producing the true gamboge of commerce, which is procured
principally from Siam and is used as a pigment for dyeing silks and other fabrics.

The rind of the fruit is also used for tanning purposes. Introduced for the purpose
of testing as a stock upon which to graft the mangosteen {G. mangostana) . The
gamboge has a hardier root system and is a very vigorous growing tree, and for this

reason may prove of value as a stock," ( Fairchild. )

12694 to 12696. Medicago sativa. Alfalfa.

From Paris, France. Received thru Vilmorin-Andrieux & Co., January 7, 1905.

12694. Grown in Provence. 12696. (4rown in Italy.

12695. Grown in Poitou.

12697. Zea mays. S-weet com.

From Philadelphia, Pa. Received thru Henrv F. ]\Iichell Company, Januarv 11,

1905.

Sugar Loaf.

12698. PisuM SATIVUM. Pea.

From New York, N. Y. Received thru J. M. Thorburn & Co., January 12, 1905.

Thomas Laxlon.

12699 to 12701.

From New York, X. Y. Received thru .1. M. Thorburn & Co., January bS, 1905.

Drug and medicinal seeds ordered ior the cooperative work conducted by tlio

Office of Drug Plant Investigations.

12699. DiCITAMS I'UHI'UREA. 12701. Pl.Ml'INELLA AXISU.M.

12700. FOENKULUM DUIXE.

12702. Medicacjo sativa. Alfalfa.

From Slicrman, Tex. Pcccived thru Mrs. R. E. Smith, Jamiary l.S, 1905.

12703. Allium flsti losum. Welsh onion.

From Santa Clara, Cal. Received thru C. C ^lorsc i*i (^>., January 14, 1905.

ForciiKf. (irowii from S. I*. I. No. 9.">01.

12704 to 12707.

A collection of vegetable sci'ds for Hpecial testa.
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12708. MusA TKXTiLis. Manila hemp.

From Manila, P. I. (xrown from seed received Vjy Mr. (j. W. Oliver, iiom
Prof. W. S. Lyon, Insular Bureau of Agriculture, January 29, 1904.

12709. HoKDEUM TETRASTicHUM. Four-row barley.

F>oni Bozeuian, Mont. Received thru Prof. F. B. Linfield, Agriciiltinal

Experiment Station, January 12, 1905.

Hull-less.

12710. Cyperus papyrus. Papynis.

From Paris, F>ance. Received thru Vilmorin-Andrieux & Co., January 14, 1905.

12711 to 12715. Oryza sativa. Rice.

From Yokohama, Japan. Presented l)y the Yokohama Nursery Company.
Received January 12, 1905.

12711. Banshiu honha. Produce of Hiogo Ken.

12712. Kairio. From Shin-no-yen, Kasia Gun, Harima, 30 miles west of

Kobe.

This ''Kairio" seed quality is reported to be very strong against any diseases

and endures injurious attacks. Produce of Hiogo Ken.

12713. Futafuslii wase. Produce of Kanagawa Ken.

12714. Makuno uchi. Produce of Kanagawa Ken.

12715. Kokeju. Produce of Kanagawa Ken.

All of the above-named rices require only the ordinary rice cultivation prac-
ticed in Japan. They must have plenty of water from time of sowing till the
ears are well formed.

12716. PsiDiUM MOLLE (?). GuayabiUo.

From Guadalajara, Mexico. Received thru Mr. Federico Chisolm, Januarv 14,

1905.

Packet of mixed seeds of strawberry and fig-flavored sorts collected at "La Trini-

dad," Guerrero, Mexico.

12717 to 12732.

A collection of vegetable seeds secured from various seedsmen for special testing

purposes.

12733. Begonia sp. Begonia.

From Mount Vernon, N. Y. Received thru Mr. H. E. Le Page (representing
Hubert & Co., Guernsey and Jersey, England), January 17, 1905.

Tuberous rooted.

12734. Rhamnus purshiana. Cascara sagrada.

From Olympia, Wash. Received thru Mr. A. W. McMurray, January 16, 1905.

Seedlings for cooperative work being conducted by the Office of Drug Plant
Investigations.

12735. Atriplex semibaccata (?). Saltbush.

From Tulare, Cal. Received thru Prof. A. V. Stubenrauch, January 17, 1905.

12736. Phaseolus vulgaris. Bean.

From New York, N. Y. Received thru Peter Henderson &. Co., January 16, 1905.

Bush Bountiful (green-podded).
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12737. Sechium edule. Chayote.

From Dallas, Tex. Received thru Texas Seed and Floral Company, January IK,

1905.

12738. Dahlia merckii. Dahlia.

From Edinburgh, Scotland. Received thru Prof. Bayley Balfour, regius keeper,
Royal Botanic Garden, January 18, 1905.

This species is hardy at Edinburgh.

12739 to 12742. Saccharum officinarum. Sugar cane.

From Kingston, Jamaica. Received thru INIr. William Fawcett, director of

Hope Gardens, January 16, 1905.

12739. Bourbon. 12741. D. 99.

12740. B. 306.
'

12742. J). 115.

12743. Phaseolus vulgaris. Bean.

From Columbus, Ohio. Received thru the Livingston Seed Company, January
18, 1905.

Kenney's Rustless Golden Wax.

12744. Beta vulgaris. Sugar beet.

From Santa Clara, Cal. Received thru C. C. Morse & Co., January 19, 1905.

"Grown on C. C. Morse & Co.'s farm at Gilroy, Cal., for the general trade. Not
the product of chemically analyzed roots, but rather from roots selected according to

shape, size, etc., judged by their external appearance." {J. E. W. Tracy.)

12745. Beta vulgaris. Sugar beet.

From Fairfield, Wash. Received thru Mr. E. H, Morrison, Januarv, 1905. Crop
of 1904.

"Grown on E. H. Morrison's farm at Fairfield, Wash., for the general trade, from
roots selected according to shape, size, etc., judged for their external appearance
only." (/. E. W. Tracy.)

12746. PiSTACiA VERA. Pistache.

From Tashkend, Russian Central Asia. Received thru Mr. H. W. Diirrschmidt,
January 20, 1905.

12747. Medicago sativa. Alfalfa.

From Billings, Mont. Received thru Mr. T. D. O'DonmOl, January 19, 1W5.

12748. Mei)KA(jo sativa. Alfalfa.

Frv)m Paris, France. Received tiiru Vilmorin-Andrieux i^ Co., January 20, 1905.

Seed grown in the state of Hesse, CJermany, and is known as Eifeler Luzerne in

the Rhine Province.

12749 and 12750. Cucuriuta sp. Squash.
From (larrett Park, Md. Received thru Mr. 1). S. Bliss, January 21, 1905.

(irown from S. 1'. I. No. 94S1 during the .seas^on of 1904.

12749. Large cylindrical sort. 12750. Crook-nei-k.

"The seeds of the large sort are from the first frnit that formed before any
blossoms showed on any other \ ines, and, so far as 1 know, there were no other
vines nearer than ha'f a mile. The seeds of the smaller fruits are from a
dozen mixed." {Blit>.^.)
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12751. (Undetermined.)

From Barberton, Africa. Received thru Hon. W. Stanley IloUis, United States

consul at Lourenf;o Marquez, Africa, January 14, 1905.

"A very fine, edible '|)lum,' which arrows in the mountains near liarbcrton on ^H'ch

about 6 feet hifjh
. " ( Ilollis.

)

12752. DoLiCHos uniflorus. " Kulthi."

From Quard Hitlow Koppa, Mysore Province, India. Received thru Mr.
AV. Maxwell Maynard, January 20, 1905.

''According to Mr. Maynard this legume is grown extensively in India and fed to

horses and working bullocks and is also considered valuable for using in the coffee

estates. Sent by Mr. Maynard to Dr. George T. Moore for the purpose of interest-

ing him in the cultivation of the micro-organism which forms the nodules on this as

well as other leguminous plants." {Fairchild.
)

12753 and 12754. Olea europaea. Olive.

From Sousse, Tunis. Collected by Mr. T. H. Kearnev. Received January 21,

1905.

12753. Barouni. 12754. Yacoull.

12755. CORNUS KOUSA.
From New York, N. Y. Received thru Henry & Lee, 97 Water street, January

23, 1905.

12756. Brassica nigra. Black mustard.
From Philadelphia, Pa. Received thru W. A. Burpee & Co., January 24, 1905,

Fordhooh Fancy.

12757. Bambusa striata. Bamboo.
From Niles, Cal. Received thru the California Nursery Company, January 25,

1905.

12758. Cyphomandra betacea. Tree tomato.
F>om Kingston, Jamaica, Received thru Mr. G. N, Collins, January, 1905.

"This is a species of South American shrub from the mountainous regions of Brazil,

adjacent to Peru. Cultivated occasionally for the egg-shaped, reddish-brown, faintly

striped fruits. Fruits about 2 inches long on slender stalks, 2 celled, seedy, musky
acid and tomato-like in flavor; agreeable to those who like tomatoes." {Bailey.)

Bears the second or third year from seed under glass. This tomato has^ been
successfully introduced into Jamaica, Ceylon, and other mountainous regions of

the Tropics, and in many places is considered a valuable addition to the list of

garden vegetables. It would, in all probability, thrive in Porto Rico. {Cook and
Collins, Contr. Nat. Herb., VIII, p. 132.)

"Succeeds best with a mean annual temperature of 68° F. Can be propagated
readily from seed in warm countries." {Bailey's Forcing Book.)

12759 and 12760. Oryza sativa. Rice.

From Buitenzorg, Java. Received thru Doctor Treub, of the Botanical Gardens,
December 5, 1904,

12579. Tjiomas. 12760. Carolina.

12761 to 12765. Oryza sativa. Rice.

From Yokohama, Japan. Presented by the Yokohama Nursery Comi)any.
Received December 12, 1904.

Unhulled rice as follows:

12761. Bankokuichi.
^ 12764. Sekitori.

12762. Jugoya. 12765. Ko-zo.

12763. Makuno uchi.
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12766 to 12768.

From Wonsan, Korea. Received thru Mr. C. F. S. Bilbrough, Chosen Holme,
January 21, 1905.

12766. Oryza sativa. Rice.

With a Hght husk.

12767. Oryza s.\tiva. Rice.

^Vith dark-brown husk.

12768. Olerodendron sp.

12769. Delphinium sp. Larkspur.

From Holland, Mich. Received thru Mrs. H. Kremers, January 25, 1905.

12770. CucuMis MELO. Muskmelon.
From Augusta, Ga. Received thru Alexander Seed Company, January 21, 1905.

Nixon.

12771. CiTRULLus VULGARIS. Watermelon.

From Philadelphia, Pa. Received thru Mr. William Henrv Maule, January 21,

1905.

Harris\'^ Earliest.

12772. MeDIGAGO sativa. Alfalfa.

From Dell, Oreg. Received thru Mr. M. D. Kelley, January 26, 1905.

(irown from S. P. I. No. 9450.

12773. Castanea grenata. Japanese chestnut.

From New York City. Presented by Mr. F. W. Bruggerhof, president of the

J. M. Thorburn Company, 36 Cortlandt street. Received January 25, 1904.

12774. LiNUM usiTATissiMUM. Flax.

From l*skoff, Russia. Received thru Malcolm & Co., January 21, 1905.

12775. PiiASEOLUS RADIATUS. Muug bean.

From Calhoun, S. C. Received thru Mr. C. C. Newman, January 27, 1905.

Newman.

12776. DoDEGATHEON iMEADiA. Shootiug-star.

From Takoma Park, D. C. Received thru Mr. A. J. Pieters in the autumn of

1904.

12777 to 12779.

From Murtee Station, Wilcaimia, New South Wales, AustraHa. Presented bv
Mr. K. W. Davis. Received January 28, 1905.

Seeds of native plants.

12777. Atrii'I.kx nummtlaria. Old-man saltbush.

12778. Athiim.kx moi.ocakpa. Annual saltbush.

12779. Ti:ti{A(;om A kxi'ansa. New Zealand spinach.

12780 and 12781.

Iroiii Cap*' Town, South Afri«'a. Presented by Prof. J. Jiurtt I>avy, government
agrostologist and botanist. Received January, 1905.
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12780 and 12781—Continued.
12780. Ficus sp.

" From southern Rhodesia. Well worth cultivatinj^; very large tree; suit-

a])le for southern California, Florida, and l^ouisiana." {Davy.)

12781. Acacia sp.

"From southern Rhodesia. Well worth cultivation in southern California

and southern Florida.
'

' ( Davy.

)

12782 and 12783. Pistacia vera. Pistache.

From Bronte, Sicily, ('ollected bv Mr. Thomas H. Kearnev. Received January
80, 1905.

12782. Staminate cuttings. 12783. Carpellate cuttings.

12784. Medicago sativa. Alfalfa.

From Ogden, Utah. Received thru the C. A. Smurthwaite Produce Company,
January 30 and March 9, 1905.

This seed was raised in Emery County, Utah, on land that is irrigated. The land
has been cropt for forage for fifteen years, and in 1904 it was cropt for seed for the
first time. This seed was taken from second growth.

12785. Papaver rhoeas. Shirley poppy.

From Santa Clara, Cal. Received thru C. C. Morse & Co., January 30, 1905.

Santa Rosa, a new variety originated ))y C. C. Morse & Co.

12786 to 12789. Saccharum officinarum. Sugar cane.

From Trinidad, British West Indies. Received thru Mr. J. H. Hart, superin-

tendent of the Botanical Gardens, January 29, 1905.

12786. T. 105. 12788. T. 233.

12787. T. 215. 12789. T. 230.

12790 to 12800.

From New South Wales, Australia. Received thru Mr. H. W. Potts, principal

of the Hawkesbury Agricultural College, February 1, 1905.

A collection of seeds as follows:

12790. Acacia baileyana. Cootainundra wattle.

12791. Acacia ELONGATA. " Sally" wattle.

Tall shrub or small tree.

12792. Acacia linearis. "Wattle.

12793. Acacia LUNATA. " Golden Glory " wattle.

A liandsome shrub with dense masses of golden-yellow flowers rising 4 to 5

feet.

12794. Acacia trinervata. Mountain wattle.

12795. Bossiaea rhombifolia.

A native, rigid, small shrub, the pods characteristically attacked by an
Aecidium.

12796. Casuarina suberosa.

A tree pinelike in appearance, with leafless, jointed branches.

12797. DODONAEA VISCOSA.

A shrub rising to from 4 to 6 feet.
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12790 to 12800— Continued

12798. Elaeocarpus cyaneus.

A small tree.

12799. Eka(;rostis pilosa.

12800. Kexnedya rubicunda

A scarlet-flowered creeper.

Weeping love grass.

12801. Medicago sativa. Alfalfa.

From ]Mnlock, Tex. Received thru Mr. J. M. Simmons, February 1, 1905.

12802. Ai>NUS maritima .lAroMCA. Alder.

From New York, N. Y. Received thru Suzuki & lida, FeVjruary 2, 1905.

"A deciduous tree growing in wet places, attaining a height of 20 to 30 feet. In
spring it produces male and female flowers separately before it sprouts. The male
flowers hang down from the branches in the form of a catkin, and the female flowers
yield round fruits with scales. In the autumn when the fruits fully ripen, being
about 1 inch in length, they are collected and dried for dyeing." ( Vsejui Plants of
Japan.

)

"This plant is considered essential in the cultivation of the Japanese paper plant,

mitsumata. It is used as a 'shelter' plant and is invarial}ly planted on the planta-

tion of the paper plant. It is doubtful if the effect accredited to this plant, viz,

shade and shelter, is the real reason for its culture.
" It has been suggested by INIr. W. T. Swingle that since the genus Alnus has a root

system bearing root nodules which store up nitrogen that this plant enriches the soil

in which the paper plants are grown. This plant should be carefully studied rela-

tive to this particular point." {Fairchild.

)

12803. Medicago sativa. Alfalfa.

From Setif, Algeria. Received thru Mr. G. Ryf, Setif, February 2, 1905.

Getula. "This variety of alfalfa is said by Mr. Ryf, who has devised a most
ingenious method of cultivating alfalfa and \vheat on the same land at the same time,

to be more drought resistant than the ordinary French lucern, and it is believed
that this variety may prove of special value in experiments in the arid regions of our
Southwest." .{Fairchild.)

12804. JuNCUS EFFUSUS (?). Matting rush.

From Chico, Cal. Received thru Mr. P. H.Dorsett, Plant Introduction Garden,
February 1.3 and 20, 1905.

" Plants of the California rush for experiments in the culture of the matting rush."
{FairrJiild.)

12805. IluMULUS LUPULUS. Hop.
From Nuremberg, Germany. Received thru S. B. Bing Sons, hop merchants,
September 30, 1904.

Saaz Citif.

12806. IIlTMULUS LUPULUS. Hop.
From Puyallup, Wash. Received thru Mr. W. 11. I^wrence, assistant at the

Agricultural Fxperiujent Station, Noveml>er 14, 1904.

12807. Ill MIMS lAPULUS.

I'rom < irrmany. Rt I'cived NovemU'r, 1904.

Hop.
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12808. Oryza sativa. Rice.

From Colombo, Ceylon, Presented by Dr. C. Drieberg, superintendent of School
Gardens. Received January 28, 1905.

(irowu in the Hambantote district.

12809. Anacakdium qccidentale. Cashew nut.

From Salisbury, Rhodesia, South Africa. Received thru Mr. George M. Odhim,
Department of Agriculture, February H, 1905.

b'rom wild trees in Portuguese East Africa that seem to bear more freely than
those cultivated in the West Indies and may prove hardier.

12810 and 12811.

From Portugiiese East Africa. Presented by Hon. Stanley llollis. United States
consul, Lourenyo Marquez, thru the Assistant Secretary of State. Received
January 28, 1905.

12810. (Undetermined.) Matundulaku.

Fruits of a sour "plum" sent to Mr. Mollis by Mr. A. E. Graham-Law rence,
of Barberton.

12811. Gakcinia LiviNciSTONEi. Pim.be.

A Lourenyo Marquez wild "plum."

12812. (Undetermined.)

From Hankow, China. Presented by Dr. L. S. Wilcox, United States consul-
general. Received January 31, 1905.

12813. Brassica oleracea. Cabbage.

From Norton, N. C. Received thru Mr. B. Norton, February 2, 1905.

North Carolina Buncombe.

12814. Arachis hypogaea. Peanut.

From Marseille, France. Received thru Hon. Robert P. Skinner, United States
consul-general, February 3, 1905.

"A sample of 'Arachides' from the province of Sine in Senegal. These are the
very best nuts known in this market for the manufacture of oil." {Skinner.

)

12815. PiSTACiA VERA. Pistache.

From near Caltanisetta, Sicily. Received thru J\Ir. T. H. Kearney, February 4,

1905.

Trahonella.

12816. Medicago sativa. Alfalfa.

From Chinook, Mont. Received thru the Thomas O'Hanlon Company, Febru-
ary 6, 1905.

Grown by Mr. F. T. Reser, 1 mile west of Chinook.

12817. Phaseolus vulgaris. Bean.

From Leroy, N. Y. Received thru Mr. A. N. Jones, February 25, 1905.

Golden Crovm Wax.

12818. Phaseolus vulgaris. Bean.

From Chaumont, N. Y. Received thru Roger Brothers, February 25, 1905.

Golden Carmine-Podded Horticultural,
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12819. LiPPIA REPENS.

From Santa Barbara, Cal. Received thru Dr. F. Franceschi, February 10, 1905.

12820. Medicago SATivA. Alfalfa.

From Clearwater, Nebr. Received thru ]Mr. G. E. Miller, February 7, 1905.

12821. PsiDiUM MOLLE. " Gruayabillo."

From Guadalajara, Mexico. RectMved tliru Mr. Federico Chis(jhii, February
4, 1905.

12822 to 12831. Amygdalus communis. Almond.
From Girgenti, Sicily. Received thru Mr. T. H. Kearney, February 6, 1905.

Varieties of almond cuttings selected by Mr. Casd from his collection of 25 varieties.

12822. Sweet; big fruit. 12828. Tender, sweet; good for

12823. Sweet; long fruit.
^^^^'^•

12824. Sweet; fruit dark red.
^^®^^- ^^^^^ ,^TT'l^'

''''^''*'
' hard-shelled.

12825. Sweet; fruit double. i ooorv x- 4. <• *. • 4. 4.' 12830. Aot frost resistant.

12826. Bitter. ioqqi t * a •* ^12831. Late rlowenng; resistant

12827. Sweet, with "a point at to frost.

one side" (end).

12832 to 12842.

From Catania, Sicily. Received thru Mr. T. H. Kearney, February 8, 1905.

12832 to 12835.

Received from Salvatore Leanza, nurseryman, Catania, Sicily.

12832. Eriobotrya jafonica. Loquat.

"A valuable and distinct, semiseedless grafted variety, which may be
especially recommended. Fruit especially large, pear-shaped, with a

fleshy, juicy, sugary pulp; with a few small seeds, which are in some
cases extremely small according to the modification produced by their

surroundings, whether in pots or in open ground with a ball of earth."
(Kearney.)

12833 and 12834. Corylus avellana. Filbert.

( astif/lione.

12835. PisTACiA VERA. Pistachc.

liroiitc.

12836 to 12842. Opuntia spp. Prickly pear.

Presented by Doctor Cavara, of the Catania Botanical (iardens, Sicily.

12836. Ol'UNTIA TOMENTOSA.

A varietv of opuntia that holds its fruit all winter. (Doct<»r Cavara's
No. 5.

)

12837. Ol'UNTIA I'Kl S INDICA.

"Fructu albo, vidgo ' Zucclu'riiia.' " (Doctor Cavara's No. 2.)

12838. OlM'NTIA l-ICl S INDK A.

'' Knictu albo, vulgo 'Sipala.' " (Do<*t«)r Cavara's No. 1.)

12839. Ol'UNTIA FICIS INDKA.

" Fructu flavo, vulgo ' Figu d'India.' " (Doctor Cavara's No. 4.)

12840. Ol'UNTIA KK I S INDKA.

*' Fructu rub.o, vulgo ' Sanguigua.' " (Doctor Cavara's No. 3.)
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12832 to 12842—Continued.
12836 to 12842—Continued.

12841. Opuntia ficus indica.

" Fructu flavo-carne, compacta, vulgo 'Brontese.' " (Doctor Ca-

vara's No. 7.)

12842. Opuntia ficus indica.

" Fructu albo-venosa." (Doctor Cavara's No. 6.

)

12843 to 12845. Cucurbita sp. Squash.

From Yokohama, Japan. Received thru the Yokohama Nursery Company,
February 7, 1905.

12843. Kikugata (early). 12845. Kikuza (late).

12844. Chilimen (early).

12846 to 12848.

From Tunis. Received thru Mr. T. H. Kearney, December 28, 1904.

12846. Medicago sativa. Alfalfa.

Oasis. From Kebili.

12847. Medicago sativa. Alfalfa.

Tripoli. From Gabes.

12848. PisTACiA VERA. Pistacho.

From Sfax. Nuts from the 1904 crop.

12849. Cannabis sativa. Hemp.
From Nicholasville, Ky. Received thru W. L. Steel & Co., February, 1904.

12850. Feijoa sellowiana.

From Sao Paulo, Brazil. Presented by Mr. Alberto Lofgren, Botanic Gardens.

Received March 11, 1905.

''A plant belonging to the guava family. Plants of this new fruit have been grown
by Mr. Taft and Doctor Franceschi in southern California, and small immature
fruits have been borne by single plants grown by these jmrties. The plant has been
successfully cultivated on the Riviera, where there are several specimens of con-

siderable size which have borne excellent fruit. Doctor Andre, who has paid special

attention to this fruit, pronounces it, in flavor, something exceptionally delicious.

The fruits are about the size of a large English walnut, green in color and covered

with blunt protuberances. Little is known at the present time in this country
regarding the actual flavor of the fruit. The fruit is of a character which enables it

to be plucked from the bush before ripening. It is believed that this plant can be
grown successfully in all the frostless regions of the Southwest. It is well worthy of

serious consideration by all those interested especially in subtropical fruit culture."

(
Fairchild.

)

12851. Pennisetui^i typhoideum. Pearl or cat-tail millet.

From Augusta, Ga. Received thru the N. L. Willet Drug Company, March 13,

1905.

12852. Oryza sativa. Rice.

From Augusta, Ga. Received thru the N. L. Willet Drug Company, March 13,

1905.

12853. Triticum dicoccum. Emmer.
From Lawrence, Kans. Received thru F. Barteldes & Co. , February 22, 1905,

7217—No. 97—07 8
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12854. HoRDEUM YULGARE. Barley.
From Geneva, Idaho. Received thru Mr. F. W. Boehme, March 15, 1905.

12855. Secale cereale. Rye.
From Geneva, Idaho. Received thru Mr. F. AV. Boehme, March 15, 1905.

12856 to 12861.
From Vomero, Naples. Presented by Dr. Carl Sprenger thru Mr. E. A. Bessey.

Received January, 1905.

12856. Ricixus zanzibariensis. Castor-oil plant.

Package of mixed varieties.

12857. Sesbania tripetii. Red acacia.

''One of the finest flowering shrubs."

12858. Rhamnus alaternis calabrica.

12859. Morus alba. White mulberry.

Chlud.

12860. SiDERITIS MASSONIANA. 12861. PiCRASMA AILAXTHOIDES.

12862 to 12864.
From I*aris, France. Received thru Vilmorin-Andrieux & Co., Februarv 10,

1905.

12862. Cynara scolymus. Artichoke.

Large flat Brittany.

12863. CucuMis SATivus. Cucumber.

12864. Saxvitalia procumbens flore pleno.

12865 to 12871. Oryza sativa. Rice.

From Calcutta, India. Presented by I. H. Burkill, esq., M. A., officiating

reporter on economic products to tlie government of India, Indian Museum, 1

Sudder street. Received February 9, 1905.

12865. Masiua ghaiya. From Bengal Province.

12866. Bhadm (jhulya, red. From Bengal Province.

12867. IVionar J)li(t(hii gliaii/d, white. From Bengal Province.

12868. ' PakJiasali Bliadai From Bengal Province.

12869. Amjud Bhaddi. From Bengal Province.

12870. Small red variety. From Bengal Province.

12871. Tukniaroo (jliaiija. From Bengal Province.

This paddy was grown by the Lepchas and Bhootias.

12872. Chrysanthemum anethifolium. Chrysanthemum.
From Merrifield, N. Dak. Presented by Mrs. H. K. Bancroft. Kcccivcd Feb-

ruary, 1905.

Mis. Bancroft wiitcs that this is a jierennial there, but blossoiiis early the lirst year
from si'ed. The largest blossonis aie the early ones, being three tinus as large as

those sent, which were gathered on November LS, 1904.

12873. Eschscholtzia californica. California poppy.
From Merrilield. X. Dak. Presented bv ^Irs. II. E. Bancroft. Received Feb-

ruary, nX).").

Mis Bancroft wiites that l)y constant seli'ition she has develojH'd a strain of Cali-

fornia p<»ppy with flowers nuicli larger than the ordinary, wliich continue in bloom
much later tli:in llie cummon kind.
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Rice.
Received January 28,

12876. ''Laer-Chap." (No. 3.)

12874 to 12876. Oryza sativa.

From Canton, China. Presented by Mr. T. E. Griffith.

1905.

Samples of Chinese rice, as follows:

12874. ''Shie-Mlu:' (No. 1.)

12875. "Ai-Miu:' (No. 2.)

"As to the local manner of planting this rice, a seed bed some 30 yards square is

prepared alongside of the large rice fields about the month of August. This seed
bed is composed of softish mud, and the grain is scattered over the surface, which is

kept wet enough to cause it to sprout. In about three weeks' time the mass of seed-
lings are about 10 inches in height, when they are taken up and planted out in the
rice fields in bunches of 20 or so seedlings together, at intervals of a foot between
bunches.
"The soil of the fields is a bluish alluvial mud, and, after planting, it is kept con-

stantly inundated with water from the numerous creeks which intersect the country.
In about one hundred days from planting out the grain is ripe, and is then gathered
in." {Griffith.)

12877 to 12895.
From New Zealand. Pi-esented by the government of New Zealand thru Mr.
M. A. Carleton. Received February 11, 1905.

A collection of grains, etc., from the New Zealand exhibit at the Lousiana Pur-
chase Exposition, St. Louis, Mo., 1904.

12877 to 12882. Avena sativa.

12877. Danish.

12878. Dun.

12879. SparrowbilL

12883 to 12886. Triticum vulgare.

12883. Pearl.

12884. (No label.)

12887 to 12889. Pisum sativum.

Brown. (Marked

Green. (Marked

12887.
"B.")

12888.
"C")

12890. Trifolium kepens.

12891. Trifolium pratense.

Colonial.

12892. lolium italicum.

12893. lolium perenne.

12894. Phleum pratense.

Colonial.

12895. Dactylis glomerata.

12896. LiLIUM NEILGHERRENSE.
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12897 to 12899—Continued.
to attacks of the Hemilela vastatrix. It is grown in the Botanic Gardens
within a few feet of Coffea plants covered with this fungus, and Mr. Wood has
endeavored to inoculate the plant with it but has been unsuccessful. He fur-

ther states that it is a handsome shrub, in addition to its value for hybridizing
purposes for Coffea arabica or other species. ' His idea is, further, that it might
be used as a stock upon which to graft the Arabian Coffea." {Fairchild.

)

12898. Asparagus virgatus.

"According to Mr. Wood this species is cultivated in Natal and is considered
to have a distinct flavor of its own and to be a desirable vegetable. This same
species has been in cultivation in America for some time as an ornamental."
{Fairchild.)

12899. Passiflora edulis.

"In Natal one of the commonest fruits on the market is this passion fruit.

Its cultivation requires very little attention and it seems to be a very produc-
tive vine. This oould be cultivated to advantage in the frostless regions of

California and Florida, and attempts should be made to cross it with the May-
pop, which is a common species of Passiflora growing in the Carolinas In
New Zealand and Australia the fruit has become a popular one on the market."

(
Fairchild. )

12900 to 12908.

From Washington, D. C. Grown on the Potomac Flats under the direction of

Dr. R. H. True, Physiologist in Charge of Drug and Medicinal Plant Investi-

gations. Received February 5, 1905.

A collection of drug and medicinal plant seeds, as follows:

12900. Atropa belladonna. Belladonna.

12901. Cakim carvi. Caraway.

12902. CoNiu.M MACULATUM. Poison hemlock.

12903. CoRiANDRUM SATIVUM. Coriander.

12904. Lobelia inflata. Lobelia.

12906. Sature.ia hortexsis. Summer savory.

12906. Papaver somniferum. Poppy.

A white-seeded opium poppy.

12907. Papaver somniferum. Poppy.

A blue-seeded opium poppy.

12908. Chenopodium anthelmixticum. American wormseed.

12909. Sechium kdule. Chayote.

From New Orleans, La. Received thru the J. Steckler Seed Companv, Februarv
11, 1905.

12910. Olea europea. Olive.

From Tunis, North Africa. Received thru Mr. T. H. Kearnev, Februarv 18,

1905.

ChiUnii. **Thi.'< is the principal and best oil variety of northern Tunis, but is said

not to do so well in drier and hotter parts." ( AVar/it'//.

)

12911 to 12917.

From Jiiookings, S. I);ik. Kt'ccivcd thru Prof. N. K. Hansen, Agricultural
Kxperiiui'ut Station, .lainiary IS, 1905.

A collection of ornamentals, a.« follows:

12911. (rndetermined.) ** Siberian sand thorn."
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12911 to 12917—Continued.
12912. CAKACiANA MICKOl'IIYLLA.

12913. CaRAGANA AKBOKE8CENS.

12914. Salix 81).

12915. Rosa rugosa.

12916. Salix sp.

12917. Salix viminalis regalis.

Siberian pea tree.

Niobe weeping willow.

Pasture rose.

Ural willow.

12918. Beta vulgaris. Sugar beet.

From Fort Collins, Colo. Received thru the Colorado Experiment Station,

February 14, 1905.

Khinwanzleben.
»

12919. Raphanus sativus. Radish.

From Fairfield, Wash. Received thru Mr. E. H. Morrison, February 13, 1905.

Crimson Giant Forcing. Grown from S. P. I. No. 9487.

12920. NiCOTIANA TABACUM. Tobacco.

From Washingtonboro, Lancaster County, Pa. Received thru Mr. Frank C.

Wittmer, February 14, 1905.

12921 to 12926.

From Sfax, Tunis, North Africa. Received thru Mr. T. H. Kearney, February
17, 1905.

12921. Olea europaea. Olive.

"The Chemlali variety, being probably the best adapted of all olives to a
dry, hot climate, will be useful as a stock even if it does not succeed with us as

an oil variety.
'

' ( Kearney.

)

12922. PisTACiA vera. Pistaehe.

White-skinned variety.

12923. Pistacia vera. Pistaehe.

Red-skinned variety.

12924. Pistacia vera. Pistaehe.

Male.

"Through the kindness of Mr. Leonardi, British vice-consul, I was able to

visit a garden here (Sfax) belonging to tw^o Italian Jews, where there are 16

pistaehe trees (one male). The gardeners told me there are three kinds of

pistaches here, all with green kernels, but one having a white, one a red, and
one a red-and-white streaked skin. The first is considered the best, and from
a tree of this kind, said to bear very heavily, was taken most of the grafting

wood (12922), Grafting can be done successfully here up to the end of

February . " ( Kearney. )

12926. PuNiCA GRANATUM. Pomegranate.

"Pomegranate cuttings taken from a single bush, said to be a very fine,

large, red-fruited one. Here it is propagated by cutting off the vigorous root
shoots where they are about a half inch thick and sticking them into the
ground so that the main stem is horizontal and is covered with earth, while
the stiff, divergent branches stick up vertically. In this way a good-sized
bush, bearing well, is obtained in two years." {Kearney.)

12926. (Undetermined.)
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12927 to 12929. Trifolium sp. Clover.

From Corfu, Greece. Received thru Mr. C. S. Scofield in 1901. Seeds gathered
on the place of Mr. Antonio Colla.

12927. Tkifolium maritimu.m. 12929. Tkifolum procumben.s.

12928. Tkifolum polystachyum.

12930 and 12931. Mangifera ixdica. Mango.
From Honolulu, Hawaii. Presented by Mr. G. P. Wilder. Received February

20 and 21, 1905.

12930. Kusset. 12931. (Not named.)

12932. Carum gairdxeri (?).

From Winnlow, Wash. Received thru ]\Ir. John L. Hubbard, March 6, 1905.

"This plant grows thruout eastern Washington, Oregon, and Idaho, and is called

by the Indians on the Umatilla Reservation, in eastern Oregon, Sov:-itk. This plant
is similar in foliage to the carrot, is a hardy perennial with a root similar to the sweet
potato, and is very pleasant to the taste, either raw or cooked. When it is raw the
meat is about the consistency of ar raw potato, of a sweet taste; when cooked it

becomes mealy, like a baked sweet potato. It was used extensively as a food staple

by the Indians thruout the Northwest before the advent of the white people, and is

used by them to some extent yet.

"That the plant is suscej)tible of material development is proven by its V)eing

found to grow much larger in plowed fields or cultivated soil, where the roots have
not been destroyed by such cultivation. I believe that if your Department would
give this matter your attention a ne\y and valuable vegetable would be added to the
food products of the country." {Letter dated January 30, 1905, fr6m Mr. Hubbard.)

Mr. F. V. Coville, botanist, in a letter dated INIarch 16, 1905, gives the following
information: "The plant is widely used for food among the northwestern Indians.

The late Major Bendire, of the United States Army, considered it one of the most
delicious vegetables he had ever tasted. I shall be very glad, indeed, to see Mr.
Oliver take up its culture with a view to its domestication. It would be a vegetable
somewhat of the type of the sweet potato. You will be interested to know that, by
reason of the summer drought prevalent in the regions where the plant grows, the
growing period of the species is short, a fact which will be very advantageous in

connection with its proposed domestication."

12933 to 12937. Persea (jratissima. Avocado.

From Miami, Fla. Propagated by Prof. P. H. Rolfs, pathologist in charge of

Subtroj)ical Lal)orator}'. Numbered February 21, 1905.

12933.

Baldiriii. "Tree a vigorous grower, with strong central stem; branches
rather rigid; light bloomer, but heavy cropper. Blooms in February and
March. Fruit at best in August; drops in September. Ripens uniformly.
Shape of fruit approaching oblong, 4 by S] inches, not regular; color green, with
a few yellowish streaks; rind smooth, thin; stem small; nieat deep cream,
one-fourth green, firm; flavor excellent. Seeds are rather large, firm in cav-

ity. Buds do not take readily. Named for Mr. Baldwin, of Miami, Fla., who
owns the original tree." ( Ixolfs.

)

12934.

Cltdjtjx'Ioir. "Tree grows vigorously; branches diffuse, slender, inclined to

droop; bark of young l)ranches shiny, greenish yellow. Goo<l cro]>|>er and
abundant bloomer. Blooms in January and February; fruit ripens in June
and July.

"Shape of fruit, bottle-necked, 2.^ by 4h inches; color dull purple: skin thin,

leathery; meat greenish near rind, whitisji toward seed; seed medium: linn

in cavity; edible (|ualities good, but different from other type. The buds take
rea<lily and the tree stands more cold than other varieties j^lanted. Most
useful for home i-onsuiiiption. NaMie<l for Mr. William (''ha])i>elow, Mon-
rovia, ("al. Buds secured thru Mr. William \. Taylor." {Jxolfs.)
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12933 to 12937—Continued.
12935.
Family. **A strong growing tree of si)reading ha})its, }>eing an abundant

bloomer and moderate cropper. Blooms in late February and during ^^arrb.

Ripens fruit during July, August, September, and into October.

"Shape of fruit variable, from j)ear-shaped to long oblong, nearly banana-
shaped; size, variable from 6 by 82 to 82 by !•] inches; cr^lor purple, witli

scarlet streaks, very attractive; skin medium thick, smooth; stem large; meat
yellow, free from lil)er; flavor good, seed small, loose in cavity.

" The principal merit of this variety lies in extending its period of ripening
over so long a time, being distinctly useful for family purposes, but should not
be planted for commercial purposes, as the extended ripening period neces-
sitates several pickings. Buds take readily." {Rolfs.)

12936.
Pollock. "Tree moderate grower, heavy bearer, profuse bloom, limbs rigid;

blooms in February and March; ripens in September and October. I'pright

grower with strong central stem.
"Fruit pear-shaped, being about 6^ by 4^ inches; weight up to So pounds;

color greenish; rind medium; meat yellowish; flavor good; seed medium.
Buds take readily, and this variety is desirable on account of very large fruits.

,

Named for Mr. Pollock, of Miami, Fla., who owns the original tree." {Rolfs.)

12937.
Trapp. "Tree upright grower with strong central stem; not a vigorous

grower. Produces abundant bloom late in February and March. A heavy
cropper, maturing in October and November, some of the fruits remaining on
tVie trees until the Christmas holidays.
"Shape of fruit rather between round and oblong, about 4^ by 3^ inches, reg-

ular; color greenish with yellowish streaks; thin rind; small stem; meat
rather deep yellow; seed variable, sometimes very large and firm in cavity,

and again very small and loose in cavity.
" The special merit of this variety lies in the fact that the fruit remains on

the tree until late in the season. Named for Mrs. Trapp, Cocoanut Grove,
Fla., who owns the original tree." {Rolfs.)

12938. GossYPiuM sp. Cotton.

From Peru, South America. Received thru W. R. Grace & Co., 1 and 2 Han-
over square. New York, N. Y., February 13, 1905.

" Full rough" Catacaos seed. Represents the seed of the full rough Peruvian cot-

ton, which is grown in the Piura and the surrounding districts in the northern part
of Peru.
This "Full rough" cotton is exported to New^ York and Liverpool markets.

There are two crops every year: "San Juan" and "Navidad." The former is

largest and is gathered in August to September, while the latter is ready for ship-

ment from the end of January thru April. We would say that the average annual
crop was 18,000 bales of 200 pounds.
Many experiments have been made to plant this seed and grow the same grade of

cotton in other localities but' without success, because soil similar to that of the
Piura districts (where it seldom rains) is yet to be found. Every attempt to trans-

plant this grade to any other place in Peru was either a complete failure or the cot-

ton degenerated into " Moderate rough."

12939. Zea mays. Corn.
From Montgomery, Ala. Received thru Charles & Nelson, No. 8 Commerce

street, February 11, 1905.

Me.vican June.

12940 to 12957. Yixis spp. G-rape.

From Thomerv, France. Received thru Etienne Salomon & Sons, Februarv 24,

1905.

12940. Alicante Bouschet X Ri- 12941. Berlandieri X Riparia
paria I4I-A. 157-11.
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12940 to 12957—Continued.
12942. Berlandieri X Biparia

420-B.

12943. Berlandieri LaJ'oid No. 9.

12944. Bourisquou X Bnpestris

3907.

12945. Carignane X Bupestris

503.

12946. Riparia X Bupestris-Ar-
amon-Jaeger ^01.

12947. Riparia Ramon.

12948. Rupestri.'i. Mission.

12949. Riparia Grand Glahre X
.1ramon-Rupestris 4110.

12958. Ipomoea sp.

12950. Riparia X Cordifolia-
Rapestris 106-8.

12961. Riipestris X Berlandieri
301-37-152.

12952. Biparia Colorado.

12953. Solonis X Biparia 1615.

12954. Vialla.

12955. Aramon X Riparia
143-A.

12956. Cinerea-Bupestris X Bi-
paria 239.

12957. Biparia X Bupestris 108-
103.

From Cuba. Received thru Prof. P. H. Rolfs, Subtropical Laboratory, Miami,
Fla., February 23, 1905.

Seeds of a variety of Ipoma^a that is found in Cuba. Said to have yellow flowers.

Matundulaku.12959. (Undetermined.)

From Eureka City, Transvaal. Presented by A. T. Metcalf, esq., thru Hon.
W. Stanley Hoi lis. United States consul, Louren^o Marquez, Portuguese East
Africa. Received February 23, 1905.

"Evidently a plum-like fruit with a very large stone and little meat." ( FaircJtild.

)

12960. Garcinia livingstonei. Pimbe.

From Louren(;o Marquez, Portuguese East Africa. Presented by Hon. W. Stanley
Hollis, United States consul. Received February 23, 1905.

12961. Hydrangea scandens.

Fioin I'hiladelphia, Pa. Received thru Thomas Meehan & Sons, Febniarv 23,

1<)05.

12962. (Undetermined.)

From Lourenro Marquez, Portuguese East Africa. Presented by Hon. W. Stanley
Ilollis, United States consul. Received February 23, 1905.

.\ Lonri'uro Manjuez fruit tree.

12963 to 12970.

From Philadelphia, Pa. Received thru W. A. Buri>ee & Co., February 17, 1905.

Flower seeds for stock j)urposes.

12971 to 12987.

From New York, N. Y, Received thru J. M. Thorburn & Co., February 17, 1905.

Flower seeds for stock purposes.

12988. AntiimmiimM >l\.)Us. Snapdragou.

From Fair(iel<l, Wash. Heceived thru Mr. V.. II. >h>rrison, January 3, U>05.

12939. Cosmos iuimnnati.s. Cosmos.

I'rom Santa Clara, Cal. Received thru C. (. Morsf \- Co., .lanuary 10, 190.^.

'.>7



DECEMBER^ 1903, TO DECEMBER, 1905. 121

12990. KOCHIA SCOPARIA.

From Detroit, Mich. Received thru Mr. William McRobbie, gardem*r of the

Palmer Park ( Jardens, November 7, 1904.

12991. MEUiCACiO SATiVA. AL'alfa.

From Excelsior, Minn. Received thru Mr. A. B, Lyman, February 24, 1905.

Grimm. A variety attracting attention in the Northwest. (See Bulletin (press),

No. 20, University Pvxp. Sta., St. Anthony Park, Minn., March, 1904, on Hardy
Alfalfa in Minnesota.

)

12992. Medicago sativa. Alfalfa.

From Bassorah, Arabia. Secured thru H. P. Chalk, esq., American consular

agent. Received February 27, 1905.

"From preliminary tests of this alfalfa, made from a previous importation, under
S. P. I. No. 8806, it seems probable that this particular strain will make a more rapid

growth than the ordinary varieties cultivated in this country and may prove espe-

cially valuable for certain regions in southern California and Arizona. These pre-

liminary experiments have been carried on at the Pomona substation in California,

where this variety, together with the ordinary and the Turkestan varieties, planted
side by side at the same time, exhibited most unusual rapidity of growth." [Fair-

child. )

12993. HoRDEUM DiSTicHUM NUTANS. Tvro-ro"w barley.

From Minneiska, Minn. Received thru Mr. H. L. Whitman, February 23, 1905.

Hanna.

12994. Anemone alpina sulphurea.
From Carsethorn, Dumfries, Scotland. Presented by Mr. Samuel Arnott.
Received February 25, 1905.

12995 and 12996. Pinguicula spp.

From Mexico. Presented by Dr. J. N. Rose. Received February 15, 1905.

12995. Pinguicula sp. 12996. Pinguicula cauduta.

12997. Sprekelia formosissima.

From Mexico. Presented by Dr. J. N. Rose. Received February 15, 1905.

"This is an old garden favorite, but is especially interesting, as it comes from the
high mountains of central Mexico. The home of this species is usually given as

South America or Guatemala. Only one species of Sprekelia is recognized by J. G.
Baker and other writers on this group, but there are certainly two, if not more, very
distinct species. This plant has flowered in Washington several times. The flowers

are large, nearly 4 inches long, and deep crimson. It differs only slightly from
descriptions. The bulb scales are black, not brow^n, as usually given. Bulbs were
collected in a shallow mountain swamp of central Mexico in 1903 (No. 813)."

{Rose.)

12998 and 12999. Punica granatum. Pomegranate.

From Degach (El Oudiane), Tunis. Received thru Mr. T. H. Kearnev, March
7, 1905.

12998. Gabsi.

A variety having large, pale-red fruit. "The Gabsi is very likely the same
'variety from Gabes,' of which I sent cuttings (S. P. I. No. 12566) in December
from Susa." [Kearney.)

12999. Tunisi.

"A variety smaller than the preceding and having deep-red fruit. Both
varieties were obtained at Degach (El Oudiane), the oasis of the Jerid most
renowned for its pomegranates, oranges, and olives, while Tozer is celebrated
for its flgs. These are the two most widely growai kinds here (Tozer). The
pomegranates of Gafsa are even more celebrated." [Kearney.

)
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13000. Brassica oleracea botrytis. Cauliflower.

From Copenhagen, Denmark. Received thru Mr. A. Hansen, seedsman, Feb-
ruary 27, 1905.

Dwarf Erfurt.

13001. Lycopersicum esculentum. Tomato.

From Danville, Ky. Received from Mrs. W. B. Thomas, thru Mr. H. Giovan-
noli, of the United States Treasury Department, March 1, 1905.

Sample of tomato seed grown from seed distributed by the Department of Agricul-

ture in 1891.

13002 to 13006. Citrus hyb.

From (ilen St. Mary, Fla. Propagated by Mr. G. L. Taber, for distribution hy
the Office of Seed and Plant Introduction and Distribution. Received Decem-
ber 16, 1904.

Hybrid citrus fruits developed by Dr. H. J. AVebber, in charge of the Department
Plant Breeding J^aboratory. Of these hyljrids two are called hardy and two are

tender. None are true oranges except the two tangerines, Wc-^lKirl and Tr'nnble.

The hardy varieties constitute a new group designated l)y Doctor Webber as citranges.

They are the Runk and the Wllllts.

The fifth of the lot is a representative of a new group called the "langelo," being

a hybrid between the tangerine and the pomelo. The variety has been called the

Siimpwn.

Doctor Webljer describes the varieties as follows:

13002.
The Rusk citrange (P. B. No. 716) is a hybrid between the common sweet

orange (female parent) and the trifoliate orange (male parent). The tree

resembles that of the trifoliate orange in character, having trifoliate leaves

which are much larger than those of the ordinary trifoliate. It is very pro-

ductive and bears a small fruit about 2 to 2^ inches in diameter, which is

somewhat similar to the tangerine. The fruit is nearly seedless, having only

one seed to two fruits, and is very juicy, yielding a much larger quantity of

juice than the best lemons of the same size. It makes a very pleasant

citrangeade, and can be used for making pies, marmalades, jellies, and for

other culinary purposes. Eaten with sugar, it is a very desirable breakfast

fruit.

13003.
The Wllllts citrange (P. B. No. 777) is a hybrid between the trifoliate orange

(female parent) and the common sweet orange (male parent), being thus tlie

reciprocal hybrid of the AV'.s/; citrange. The tree, as in the case of the Rusk^

is similar to the trifoliate, but with much larger leaves, and it is semi-evergreen.

The fruit is nearly seedless, having an average of only one seed to about four

fruits. The fruit is slightly larger than the Rusk, the largesst being about 2\

inches in diameter. Tlie pulp is of a different color from the Husk, being a

lemon yellow. The flavor is also nnich more acid. The fruit is valuable for

making citrangeade, pies, marmalades, jellies, and for other culinary purposes.

It is too acid to be eaten out of hand.

13004.
This is one of our new hybrid citrus frnits, ]>roduced by crossing the tanger-

ine and pomelo. Tlu' fruit differs from either i)arent, but combines the (juali-

ties of both. Differing from any other type of citrus fruit, it has been referriHl

to a new group termed the "tangi'lo" group, an^l this ]>articular variety luis

been designated the Snuqison. The "Sampson timgelo" (P. B. No. 1316)

forms a tree resembling in all essential characters the ordinary orange, and is

as easily injured by cold. Tlie fruit is about the size of the navel orange but

of lighter color, being internu-diate in size and color between the tangerine

an<l pomelo. The flavor is sprightly acid, like the grapefruit, but with a slight

snggesti(»n of the bitter of tbat fruit. A striking and highly desirable cbar-

acterislic is its eaf-ily removable rind, derived from the tangerine parent, so

that it might becalkv'. a "kid-glove" jionielo. It is a ten<ler tree and adapted
to distribution in the i>resent citrus-growing regions of Fh^rida and California.
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13002 to 13006— Continued.

13005 and 13006. Neiv tangerine oraru/es.

No. 13005 (R B. No. 628) has been named the Weshart, and No. 130()() ( P. V,.

No. 627) has been named the Trimble.

A large number of hybrids have been made in the course of the investiga-

tions between the tangerine and various varieties of the sweet orange, with
the object of producing an orange having the quaUty and character of tiie

sweet orange with the loose, easily removable rind of the tangerine. AiiKjng
the different hybrids which have thus far fruited, two have produced fruits

which in all respects resemble true tangerines but are two weeks earlier than
the earliest tangerines, and are larger, richer in color, and of rather superior
quality.

13007 to 13026.

From Philadelphia, Pa. Received thru Henry A. Dreer (Incorporated), Feb-
ruary 28, 1905.

A collection of flower seeds to be grown for stock.

13027 to 13034. Solanum tuberosum. Potato.

From Auchtermuchty, Scotland. Received thru Prof. L. R. Jones, of the Ver-
mont Experiment Station, March 3, 1905.

A collection of European potatoes for breeding purposes, as follows:

13027.

British Queen. (L. R. Jones's No. 43.) Originated by Findlay. Second
early; white skin and flesh; kidney; quality reputed excellent and yield good.
"Best second early in cultivation in England to-day," according to one high
authority. Mr. Findlay claims that it is highly disease resisting, but others
do not so consider it. Especially commended for trial in Florida, etc.

13028.

Royal Kidney. (L. R, Jones's No. 44. ) Originated by Findlay, 1901. Late
second early; white; quality excellent; yield good. Mr. Findlay claims this

to be one of the hardiest disease-resisting varieties he has sent out. Com-
mended for trial both in the North and South, as well as in Colorado.

13029.

Empire Kidney. (L. R. Jones's No. 45.) One of Findlay's recent varieties,

and especially recommended by him as disease resisting and worthy of trial.

Heavy yielder; good quality; said to be best on fertile loam. Selected espe-
cially for trial in the North and West, rather than in the South.

13030.

Evergood. (L. R. Jones's No. 46. ) Originated and sent out by Findlay,
about 1899. Medium late; white; oval; high quality; heavy cropper. Char-
acterized by prolonged autumnal growth if the season favors. Connnended
by Mr. Findlay and others as disease resisting. Selected especially for trial in

the North and West.

13031.

Goodfellow. (L. R. Jones's No. 47. ) Originated.by Mr. Findlay. Medium
late; white skin and flesh; round; quality tine; yield good. Characterized by
Mr. Findlay and others as disease resisting. Selected especially for trial in

the North and West.

13032.

Up-to-Date. (L. R.Jones's No. 48.) One of Findlay's varieties sent out
many years ago and now one of the standard main crop varieties of England.
Commended as still in a fa^r degree disease resisting, altho past its prime in

this respect. Medium late; white; excellent (]uality; strong yielder. Com-
mended especially for trial in the North and West.
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13027 to 13034—Continued.

13033.

Northern Star. (L. R. Jones's No. 49.) Medium late; white; round;
quality and yield reputed excellent. One of Mr. Findlay's most promising
recent introductions (first sent out in 1902). He says "the most disease-

resisting potato I have ever known." Some others who have tried it are less

optimistic as to this. Commended especially for trial in the North and West.

13034.

Eldorado. (L. R. Jones's No. 50.) Findlay's introduction (1903), and the
most advertised potato in England to-day. Sold last year at rate of £200
sterling per pound weight. Medium late; white; elongated oval. Reputed
of high quality and yield. Commended most highly by Mr. Findlay as dis-

ease resisting, but some others who have watched it are less hopeful of any
remarkable characteristics in this direction.

13035 to 13076. Oryza sativa. Rice.

From Formosa. Presented by the Agricultural Department of the Formosan
Government, thru Mr. Fred. Fisher, United States consul at Tamsui, Formosa.
Received March 2, 1905.

The first 20 numbers of this collection are "first crop" and the remainder are

"second-crop" samples.

13035. Chieng Yu.

From Kirai Sho, Kokansho Seichuri, Ako Prefecture. Clayish soil.

13036. Pel Cham.

From Shinsho Shisho, Daichikuri, Hozah Prefecture. Sandy clay soil.

13037. Chieng Yu.

From Saikosho, Koryngairi, Hozan Prefecture. Sandy clay soil.

13038. Kaku.

From Ryosan jusho, Rankoho, Taichu Prefecture. Sandy soil.

13039. Tko Toa Hoe.

From Sankaitsusho, Emmukabo, Shoka Prefecture. Sandy soil.

13040. Kahi.

From Eibansho Kochokuho, Taihoku Prefecture. Clayish soil.

13041. Kuai Kan Otowa.

From (lynhosho, Chikuhoku Itsupo, Shinchiku Prefecture. Sandy soil.

13042. J'el Bel Fun.

From Dorawan Sho, Bioritsu Prefecture. Sandy soil.

13043. Smn Sal.

From Shinsho, Hokutoho, ^anto Prefecture. Sandy soil.

13044. (> Cham Ko.

From Tosei Kosho, Dabyo Nanho, Kagi Prefecture. Sandy soil.

13045. Pa Tei Don.

From Chuhosho Kagi Tolio, Kagi I'rch'cturc. ('lavish soil.

13046. Nun Key.

From Chinshi, Manrikisho, Enzanho, (Jilan Prefecture. Sandy soil.

13047. An Ka Tm.

From Saikosho, Koryngairi, Ho/an Prefecture. Sandy clay.

13048. I VI (iga Xun.

From Kyo Sanjusho, Kankoho, Taichu Prefecture. Sandy soil.
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13035 to 13076—Continued.
13049. Check Shey.

From Kokasho Shiran Sampo, Taihokii Prefecture. Lavitic inixt with
clayish soil.

13050. Jippon Tsu.

From Gynhoshu, Chikuho, Itsupo, Shinchiku Prefecture. Sandy soil.

13051. Ban Hoe.

From Lanrisho, Bioritsu Niho, Bioritsu Prefecture. Sandy soil.

13052. Pel

From Horishagai, Ilorishaho, Nanto Prefecture. Clayish soil.

13053. Ban Hoe Tsu.

From Shanshi Kyakusho, Dabyo Nanho. Kagi Prefecture. Sand and loam.

13054. Ban Hoe.

From Iketsusho, Shiiho, Gilan Prefecture. Clayish soil.

13055. Tsu Pian.

From Kaihosho, Seichuri, Akoku, Ako Prefecture. Sandy soil.

13056. Pa Chiam.

From Shintosen Sho, Seikari, Hozan Tsuku, Hozan Prefecture. Sandy soil.

13057. Kaku.

From Gokosho, Daichikuri, Hozan Prefecture. Sandy clay.

13058. Pei Kaku.

From Hyoshitoyo Daimokukori, Tainan Prefecture. Sandy soil.

13059. Go Ki Tsoa.

From Horishagai, Horishoho, Nanto Prefecture. Clayish soil.

13060. Kaku.

From Nantogai, Nantoho, Nanto Prefecture. Clayish soil.

13061. UKyo.

From Nantogai, Nantoho, Nanto Prefecture. Clayish soil.

13062. Shun Tsui Ban.

From Sotosho, Hokutoho, Nanto Prefecture. Clayish soil.

13063. Shi Kin Tsai.

From Shikyotosho, Shushuho, Nanto Prefecture. Clayish soil.

13064. Chirio.

From Shikyotosho, Shushuho, Nanto Prefecture. Clayish soil.

13065. Ka Hoe Rai.

From Dakusuisho, Sarenkaho, Nanto Prefecture. Clayish soil.

13066. Ban Na.

From Shinsho, Hokutoho, Nanto Prefecture. Clayish soil.

13067. Chien Yu.

From Shinkogai, Siiho, Kagi Prefecture. Clayish soil.

13068. Kau.

From Chuhosho, Kagiho, Kagi Prefecture. Clayish soil.

13069. Toa Tsu.

From Boryo, Boryosho, Tokari, Ako Prefecture. Loamy soil.

13070. Toa Tsu.

From Shinsho Shisho, Daichikuri, Hozan Prefecture. Sandy clay soil.

97



126 SEEDS AND PLANTS IMPORTED.

13035 to 13076—Continued.
13071. Pei Tsu.

From Gokosho, Daichikuri, Hozan Prefecture. Sandy clay soil.

13072. ChaAh Tsu.

From Sankai Tsusho, Emmukaho, Shoka Prefecture. Sandy soil.

13073. Too Ro.

From Shoji))okuko, Naisho Shisho, Gai Shinka Xanri, Tainan Prefecture.

Clayi«h soil.

13074. Hon Hoe.

From Nairokusho, Nantoho, Nanto Prefecture. Clayish soil.

13075. Gya Loon.

From Nairokusho, Nantoho, Nanto Prefecture. Clayish soil.

13076. Pei Tsu

From Kobo Suido, Dabyo Nanho, Kagi Prefecture. Sandy soil.

Note.—In the above list, Nos. 13035 to 13046 and 13055 to 13068 were marked
'* Ori/za utilissima,'^ while Nos. 13047 to 13054 and 13069 to 13076 were labeled
" Oryza ghUinosa .'

^

13077. KOCIIIA SCOPAKIA.

From Takoma Park, D. C. Grown by Mr. A. J. Pieters during the season of 1904

for stock purposes.

13078. AuAKicus sp. Mushroom.
From Tokyo, Japan. Received thru Mr. T. Watase, president of the Tokyo

Plant, Seed, and Implement Company, March 7, 1905.

'^SJiiitnke.^^ "Spawn of the edible species of Japanese mushroom, whichis cultivated

on an immense scale in the forests of Japan. It is a tree-inhabiting fungus and the

Japanese have develoi)ed a special system of culture by means of which they can

produce immense quantities at little expense. This spawn was introduced especially

for the experiments of Dr. B. M. Duggar, of the Agricultural Experiment Station,

Columbia, Mo., and is well worth calling to the attention of the mushroom growers
of America, who should be given a chance to test this in comparison with the ordi-

nary A. campe.Hiris, which is grown almost exclusively on beds of manure. This

variety of Agaricus is keenly relished, not only by Japanese but by Europeans living

in Japan. '

' ( Fairchild.

)

13079. GossYPiuM sp. Cotton.

From Lourengo Marquez, East Africa. Presented by Hon. W. Stanley Hollis,

United States consul. Received ]March 3, 1905.

"From the slopes of the Lebombo Mountains, in the district of Lourenyo Marquez."
{Hollis.)

13080 to 13083. Ipomoea hedehacea. Japanese morning-glory.

From Yokohama. Japan. Received thru the Yokohama Nurserv Companv,
March 6, 1805.

13080. Common single. 13082. (Jiant.

13081. Double. 13083. Single fringed.

13084. Sechu'm eduee. Chayote.

From Mayaguez, P. R. Received thru Mr. (>. \V. r>arrett. of the Agricultural

Experiment Station. March S, 1905.

Fruits secured from Mr. s. van 1^. Lij)pitt, of Mayaguez. P. R.

07
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13085. Xanthosoma sagittifoi.ium. Yautia.

From Mayaguez, P. K. Received thru Mr. O. W. Barrett, of the Agri(;ultural

Experiment Station, Fel:)ruary 27, 1905.

Rolliza. Tubers of the native Porto Rican Yautia "No. 1," from .selecte*! i)lant.s

showing no sign of any fungous disease and growing in new soil. (For description,
see No. 15417.)

13086. Colocasia sp. Taro.

From Mayaguez, P. R. Received thru Mr. O. W. Barrett, of the Agricultural
Experiment Station, February 27, 1905.

Tubers of the Dasheen Colocasia from Trinidad, British West Indies. (For descrij>-

tion, see No. 15395.

)

13087. Pyrus malus. Apple.

From Amassia, Asia Minor. Presented by Mr. H. Caramanian. Received
March 11, 1905.

MIsket. "We found it to be a sweet apple of very firm texture and of rather ordi-

nary quality. We do not consider it equal in quality to such varieties as Lady Sweet,

Winter Paradise, Victoria, Green Sweet, or Tolnian. It may have value for warm
climates, however, and on this account I think it would be well to place scions of it

for fruiting as quickly as possible by top-working on bearing trees at some represent-
ative southern points." ( W. A. Taylor.)

13088. Allium cepa. Onion.

From Santa Clara, Cal. Received thru C. C. Morse & Co., March 15, 1905.

Grown from S. P. I. No. 9318.

13089. Rheum officinale. Rhubarb.

From Paris, France. Received thru Vilmorin-Andrieux & Co., March 15, 1905.

13090. AVENA SATIVA. Oat.

From Lincoln, Nebr. Received thru Prof. T. L. Lyon, Agricultural Experiment
Station, March 10, 1905.

KJierson.

13091. AVENA SATIVA. Oat.

From Brandon, Wis. Received thru Mr. F. E. Jones, March 16, 1905.

Swedish Select. Grown from S. P. I. No. 2788. In the spring of 1899 Mr. David
Jones, Brandon, Wis., planted an ounce of No. 2788. Thirty-two seeds grew, and
from this little plot he and his neighbors raised 200,000 bushels of oats in 1901.

13092. Agropyron tenerum. Slender -wheat-grass.

From Brandon, Manitoba. Received thru A. E. McKenzie & Co., March 16,

1905.

13093. Rheum palmatum tanghuiticum. Rhubarb.

From Paris, France. Received thru Messrs. Vilmorin-Andrieux & Co., March
17, 1905.

13094. GossYPiUM hirsutum. Cotton.

From Guatemala. Received thru Mr. O. F. Cook, March 17, 1905.

Rahincd. "Cultivated by the Quiche Indians of Rabinal and other neighboring
places of the dry plateau region of central Guatemala. A variety of the Upland
type, grown as an annual crop, tho really a perennial. The stalks are cut back to
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the ground every year. The new shoots set flowers and fruit with great promptness,
which, with the assistance of the native turkeys, enable a crop to be secured in spite

of the presence of the boll weevil.

"This variety may be of interest in soutnern and southwestern Texas, either as a
perennial or an annual. Even in the first vear it is likely to be an earlv-maturing
sort." (CooL) (No. 1.)

13095. GossYPiUM HiRSUTUM. Cotton.

From Guatemala. Received thru Mr. 0. F. Cook, March 17, 1905.

Kekchi. ** Grown by the Indians at Secanquim, Cajabon district, Alta Vera Paz,
Guatemala, the original locality of the weevil-eating keleps. This variety is of dwarf
habit. It begins fruiting while still very young, and matures a crop in six months
even in a humid tropical climate where other kinds of cotton would probably require
a nmch longer time. It is expected that in the United States this will prove to be
an extra-early variety, tho two or three years of acclimatization may be required.

Of the varieties now in the United States the Kekchi cotton most nearly resembles
the King, but it seems to possess the desirable qualities of that variety to an even
greater degree and the lint is longer and of better quality." ( Cook. ) (No. 2.

)

13096. GossYPiUM HIRSUTUM. Cotton.

From the market of Coban, Alta Vera Paz, Guatemala. Received thru Mr. O. F.

Cook, March 17, 1905.

"Supposed to have been grown in the valley of the Polochic River. Probably
similar to the Kekchi cotton, tho the Indians belong to another tribe." (Cook.)
(No. 3.)

13097. GossYPiUM HIRSUTUM. Cotton.

From Retalhuleu, Guatemala. Received thru Mr. W. R. Maxon, March 17,

1905.

Pnchon. " The variety most extensively grown in the western part of Guatemala,
where a considerable cotton industry exists. Mr. Maxon was informed that this

variety was originally introduced into Guatemala from Peru, but an examination of

specimens shows that it is an Upland form similar to the Kekchi cotton and with the
same weevil-resisting adaptations. It is said to mature a crop in five months."
(Cook.) (No. 4.)

13098. GossYPiUM HIRSUTUM. . Cotton.

From Retalhuleu, Guatemala. Received thru ]\Ir. W. R. Maxon, Manh 17.

1905.

Ixcacco. "A brown cotton of the Upland type, similar to the brown form of the
Kekchi cotton. The cotton brings the same price as the Pachon and is thought to

have a stronger lint." {Maxon.
)

(No. 5.

)

13099. GossYPiUM HIRSUTUM. Cotton.

From Retalhuleu, Guatemala. Received tliru Mr. \V. R. klaxon. Martli 17.

1905.

" Seeds of a snj^posed hyl)rid between PdcJimi and f.ic<iceo cotton. A single boll of

this type was found on a plant the other bolls of which were wiiite and apparently
pure Pac/ion. " {Maxon.) (No. 6.)

13100. GossYPiuM HIRSUTUM. Cotton.

From Retalhuleu, Guatemala. Received tlirn Mr. W. R. Maxon, March 17,

1905.

"A smooth-seeded variati<mof /'arAo^M'Otton said to occur sporadically in the fields

of the hairy-seeded form. The fiber is saitl to be nnt (juite so long as the regular
I'dchmi. This form is pop»ilarly believed to be that originally cultivate<.l by the
Indians in this locality." {Maxon.) (No. 7.)
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13101. (tOSsypiuiM hirsutum. Cotton.
From Cucanlia, near Tu{;ura, Guatemala. Received thru Mr. O. V. Cook, March

17, 1005.

"A cotton similar to Kekcld grown in the valley of I'olochic River." (( >ok.)

(No. 8.)

13102. Mesembryanthemum geminatum (?).

From Sfax, Tunis. Received thru Mr. T. II. Kearney, March 17, 1005.

" Cuttings of a variety of Mesembryanthemum that is used for making lawns on
land that is so alkaline that deposits of white alkali may be seen beneath the mat of

the plant. I believe this will be valuable as a cover for alkaline soils." ( Fairchild.)

13103. Carica papaya. Papaw.
From Esmeraldas, Ecuador. Presented by Mr. George D. Median. Received
March 16, 1005.

13104. Aleurites cordata. Tung-shu or "wood-oil tree.

From Hankow, China. Presented bv Consul-General L. S. Wilcox and received

at Chico, Cal., March 18, 1005.

"The fruit of this tree is the source of "wood oil," wdiich is being imported in large

quantities by this country, where it is used in the manufacture of j)aints, fine var-

nishes, and soaps. The ttee itself is of stately appearance, with green, smootn bark
and spreading branches, making it one of the finest of shade trees. It has leen
styled, and worthily so, "the national tree of China." The Tung-shu flourishes

thruout the Yangtze Valley in latitude 25° to 34° N. It is said not to bear when
suV)je(ted to temperatures as low as 2u° F., altho it will stand any degree of heat.

The trees are raised from seed in a bed and transplanted when about a foot high,
and seem to do well in almost any kind of soil. The Tnng-shn is also i)ropagated
by cuttings. It is a rapid grower and will come into bearing in from three to six

years, much depending upon the fertility of the soil. The yield of nuts from an
average tree may be put at anywhere from 20 to 50 pounds, while the percentage of

oil obtained from the nut is 40 per cent. The Chinese find a ^'reat many other uses
for the oil of this tree; also for its wood and the refui-e from the wood oil nut after

extraction of the oil. Persons growing the wood oil tree should be cautioned against
allowing the oil to come in contact with the skin, as it is extremely poisonous."

( Wiicox.)

13105. SoLANUM commersoni. Aquatic potato.

From Burlington, Vt. Presented by Prof. William Stuart, Agricultural Experi-
ment Station, thru Mr. W. A. Orton. Received March 21, 1005.

13106. LiLiuM hyb. Lily.

Seedlings resulting from pollinating flowers of Lillnm longijiorum eximium giganteum
(S. P. I. No. 11583) with Llluim liamxii. Crossing done 'by Mr. G. W. Oliver in

the Department greenhouse during 1004.

13107. Papayer somniferum. Poppy.
From Philadelphia, Pa. Received thru Powers, Weightman & Rosengarter,

March 21, 1005.

Opium seed from Asia Minor.

13108 to 13115. Rosa h} b. Rose.
From Sawbridgeworth, Herts, England. Received thru Thomas Rivers ct Son,

The Nurseries, March 23, 1005.

13108. Conrad F. Meyer. 13112. Souv.de ChrhtopheCochet.

13109. Fimbrlata. 13113. Blanche de Couhert.

13110. Mrs. Anthony Waterer. 13114. Thumelda.

13111. Rose Apples. 13115. liepens Alha.

7217—No. 07—07
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13136 to 13142—Continued.
13137. Anona sp. Custard-apple.

"Edible. Tree very much resembles tlie domestic variety; fruit has a
delightful flavor."

13138. Ficussp. Fig.

"Edible. Grows on the river banks. These have a sweet flavor. There
is also another variety larger, perhaps, than any domestic fig. They are com-
paratively flavorless."

13139. (Undetermined.) "Wild plum."

"Edible. Tree very similar to your persimmon. Natives also eat the ker-
nel, which has a nutty flavor with a touch of almond, and contains a large
percentage of oil, which the natives extract."

13140. Euphorbia sp. (?). "Footah."

"Fruit is used by the natives for making a pleasant drink by soaking the
ripe seeds in water, which turns milky when stirred. Seeds are also crusht
for oil, of which they contain a large quantity. Tree grows to a height of

about 50 feet; dense, shiny, dark-green foliage giving immense shade."

13141. (Undetermined.) "Mutwzwa."
"Edible. Flavor somewhat similar to damson. Grows in stony ground;

bush about 7 feet in height."

13142. (Undetermined.) "Eecha."

"Species of nut. May be eaten raw, but is usually roasted by the natives.

It is only to supplement food supplies in lean years."

13143 to 13153. Zea mays. S^veet corn.

First generation from S. P. I. Nos. 12557 and 12558. Distributed during the
season of 1905 for further trial to test the effects of soil, location, etc.

13143 to 13147. StowelVs Evergreen. Grown from S. P. I. No. 12557.

13143. Received from Prof. J. C. Whitten, Columbia, Mo., February,
1905.

13144. Received from Mr. J. C Robinson, Waterloo, Nebr., Febru-
ary, 1905.

13145. Received from Prof. R. A. Emerson, Lincoln, Nebr., February,
1905.

13146. Grown on the Arlington Farm during the summer of 1904.

13147. Received from A. Mitchelson & Son, Tariffville, Conn., Feb-
ruary, 1905.

13148 to 13153. Early Crosby. Grown from S. P. I. No. 12558.

13148. Received from Prof. C. P. Ball, Minneapolis, Minn., February,
1905.

13149. Received from Prof. R. A. Emerson, Lincoln, Nebr., Febru-
ary, 1905.

13150. Received from A. Mitchelson & Son, Tariffville, Conn., Feb-
ruary, 1905.

13151. Received from Mr. J. C. Robinson, Waterloo, Nebr., Febru-
ary, 1905.

13152. Received from Prof. J. C. Whitten, Columbia, Mo., Februarv,
1905.

13153. Grown on the Arlington Farm during the summer of 1904.

13154. PiSTACiA sp. Pistache.

From Aintab, Turkey. Presented by Rev. A. Fuller thru Mr. Walter T. Swingle.
Received March 27, 1905.
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13155. Rhus copallina. Sumac.

From Austin, Tex. Presented by Mr. F. T. Ramsey. Received March 27, 1905.

13156 to 13158.

From Amassia, Turkev. Presented by Mr. H.
29, 1905.

13156. Pyrus malus.

13157. Prunus domestica.

Urydny. (See S. P. I. No. 10526.)

13158. Cydonia sp.

Adjem.

Caramanian. Received March

Apple.

Plum.

Quince.

13159 to 13236.
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13159 to 13236—Continued.
13159 to 13226—Continued.

13218. Tmtsu-izutm.

13219. Riyipo.

13220. Chitose-dsuru.

13221. Risho-no-tama.

13222. Kasu-gano.

13227 to 13235. Iris spp.

13227. Iris aluo-purpu-
REA.

13228. Iris al»o-purpu-
REA.

Iris raphiolepis.13229

13230

13236.

Iris raphiolepis
variegata.

Belamcanda punctata.

13223.
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13243 to 13255—Continued.
13248. Rugosa Rosea.

13249. Rugosa Rubra.

13250. Austrian Copper.

13251. Austrian Yellow.

13252. Harisorn.

13253. Persian Yelloiv.

13254. Souv. de Pierre Xotting.

13255. Marechal Kiel.

13256. Zea mays. Corn.

From North Pomfret, Yt. Received thru Mr. S. Hewitt, February, 1905.

Halakof. Grown from S. P. I. Nos. 12562 and 12563.

13257. Olea europaea. Olive.

From IVIustapha, Algeria, North Africa. Presented by Dr. L. Trabut. Received
March 30, 1905.

Grosse Aberkan. Cuttings.

13258. Nepiielium eappa(^edm. Rambutan.

From Buitenzorg, Java. Presented by Doctor Treub. Received ]SIarch 31, 1905.

13259. Medicago sativa. Alfalfa.

From Milburn, Nebr. Received thru Mr. C. A. Snyder, April 1, 1905.

Seed grown in 1904 on Sec. 13, T. 20, R. 21, Custer County, Nebr., without irri-

gation, where it is 240 feet to water.

13260 to 13262. Zea mays. Rice popcorn.

From Sao Paulo, Brazil. Presented by Prof. A. Lofgren, Horto Botanico.

Received March 25, 1905.

13260. White. 13262. Red.

13261. Amber.

13263 to 13265.

From Yokohama, Jai)an. Received thru Yokohama Nursery Company, April 3,

1905.

13263. Citrus sp.

Natsu daidai. (See S. P. 1. No. 8903.)

13264. JUNCUS EFFUSIS.

13265. SCIRPUS TRUiUETER.

Orange.

Matting rush.

13266 to 13285.

From Sultepec, Mexico. Presented by Mr. Federieo Chisolm, Hacienda
"Cabajal." Received March 28, 1905.

A collection of unidentified i)lants.

13286 to 13290.

From Piiiladclphia, Pa. Received thru Henry A. Dreer, Incorjwrated, .\pril 3,

1905.

Flower seeds for growing seed.

13291. MEDKAdo s.vTivA. Alfalfa.

From Fayett«ville, N. Y. Received thru Mr. F. E. Dawley, April 1, 1905.
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13292. Persea gratihsima. Avocado.

From Coban, Guatemala. Received thru Mr. (1. N. ColliiiK aiul Mr. C. li. I)ovl»

,

March, 1905.

"This thick-.skinned type of avocado is very distinct from the varieties commonly
found on the markets and from those grown in Florida, the West Indies, and Mexico.
It is beHeved that they will stand shipping much better than the thinner-skinned
sorts, and as the (juality is fine they should ])e a valua})le ac(]uisition for Porto Kico
and Ilawaii." {Collins.

)

13293 to 13297. Caladium esculentum. Taro.

From Magnolia, N. C. Received thru the Newberry Bulb Company, ^Nlarch '>0,

1905.

13298. Tunica granatum. Pomegranate.

Received March 29, 1905, without advices, thru the Georgetown custom-house.
Arrived in New York via steamship Umbria.

13299. Stuartia pentagyna.

From Morrisville, Pa. Received thru Mr. S. C.Moon,' April 4, 1905.

13300 to 13303. Phalaris canariensis. Canary grass.

From Marseille, France. Received thru Hon. Robert P. Skinner, United States
consul-general, April 5, 1904.

13300. Cleaned seed from Rodosto, Turkey.

13301. Cleaned seed from Plata, Argentina.

13302. Ordinary seed from Rodosto, Turkey.

13303. Ordinary seed from Plata, Argentina.

"The exporters of canary seed (Phalaris canariensis) of iNlarseille handle only
the imported grades, the best of which reach this city from Rodosto ( Turkey).
The Rodosto seed is richest and has scarcely any grain. The Plata seed has
at times a better aspect than the Rodosto seed, but is much lighter, contains
straw in excessive quantities, and the kernels are generally decorticated."
[Skinner.)

13304 and 13305.

From Mustapha, Algeria. Presented by Dr. L. Trabut, government botanist.

Received April 7, 1905.

13304. Sapindus utilis. Soapberry.

13305. Narcissus pachybolbus. Narcissus.

A vigorous species from western Algeria and Moroccc^ having 40 or 50 small
flowers in clusters. Doctor Trabut thinks this will be interesting to cross

with large-flowered varieties.

13306 to 13312. Lathyrus odoratus. S-weet pea.

From Algiers, Algeria. Presented by JNIr. Arkwright F. Telemlv. Received
April 7, 1905.

Early-maturing sweet peas, as follows:

13306. Blue and red. 13310. Purple and bronze.

13307. Blue. 13311. Purple.

13308. Rose and white. 13312. Red.

13309. Lilac.
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13313 to 13315. Chrysanthemum leucanthemum hyb.
Shasta daisy.

From Santa Rosa, Cal. Received thru Mr, Luther Burbank, April 7, 1905.

13313. California. 13315. Alaska.

13314. Wcstralia.

13316 to 13318.

Froiii Lawrence, Kan^. lieceived thru F. Barteldes & Co., April 7, 1905.

13316. AxDKOP()(;ox sokcjh'm, Sorgliuin.

Amber.

13317. Am)Uop()(;(>\ soudiirM. Kafir corn.

13318. Andkop()(;ox rorghum. Kafir corn.

lied.

13319. Asparagus duchesnii.

From Brussels, Belfjium. Received thru Mr. H. Schuster, 66 Rue du Luxem-
bourg, Aj)ril S, 1905.

13320 to 13337. Rosa sp. Rose.

From Newtownards, County Down, Ireland. Received thru Alex. Dickson t<c

Sons (Limited), Royal Irish Nurseries, April 8, 1905.

Annie Mane Souperi.

George Laine Pant.

Le Progres.

Pugosa Delicata.

Souv. de Pierre Ijcper-

drieux.

ScJmechlecht.

Ande7iJ:ah Job Diering.

Mine. Jean Dtipuy.

13338. Mangifera indica. Mango.

From Lucknow, India. Received from the Royal Botanical (Jardens, thru Mr.
Ro])ert Anderson, Lansdowne, Pa., April 11, 1905.

Bombay.

13339. Lolium italicum. Italian rye-grass.

From New York, X. Y. Received thru J. M. Thorbuni c^ Co., April 8, 19a5.

13320.
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13341 to 13345. Cucumis melo. Muskmelon.

From Detroit, Mich. Received thru D. M. Ferry & Co., April 8, ]905.

13341. Osage. 13344. Baltimore.

13342. Defender. 13345. Emerald Gem.

13343. Bay View.

13346. HoRDEUM DiSTicHUM NUTANS. Two-row barley.

From Jena, Germany. Received from Doctor Broili, thru the Wahl-Henius
Institute of Fermentology, Chicago, 111., April 10, 1905.

Fr((nJcish Brewing. Presumably a high-grade pedigreed sort.

13347. Berberis sp. Barberry.

From Gloucester, Mass. Received thru Mr. R. P. Ireland, April 1.3, IDOo.

13348. Mangifera indica. Mango.

From Seharunpur, India. Received thru Mr. W. Gollan, superintendent of the

Government Botanical Gardens, April 13, 1905.

Bombay Yellow. Plants.

13349. Garcinia xanthochymus.

From Honolulu, Hawaii. Presented by Mr. Gerrit P. Wilder, April 13, 1905.

13350. Opuntia Ficus-iNDiCA (?). Prickly pear.

From Nice, France. Presented by Dr. A. Robertson-Proschowsky. Received
April 10, 1905.

** Cuttings of a seedling cactus grown by Doctor Proschowsky from seeds received

probably from Mexico. This variety has never been fruited, but is so nearly spine-

less that it may be of interest as a forage plant." (Fairchild.)

13351 to 13353. Barberry.

From Ottawa, Canada. Presented by Prof. William Saunders, director of the

Central Experimental Farm. Received April 10, 1905.

13351. Berberis AMURENSis. 13353. Berberis sieboldi.

13362. Berberis sinensis.

13354. Zea mays. Popcorn.

From Karachi, India. Presented by Mr. I. L. F. Beaumont, of the Municipal
Gardens and Farm Committee. Received April 10, 1905.

13355. Cucumis melo. Muskmelon.
From Lakin, Kans. Received thru Mr, William Logan, January 26, 1905.

Rocky Ford.

13356. ViciA SATiVA. Common vetch.

From New Era, Oreg. Received thru Mr. Henry Gilbrich, April, 1905.

White. Said to have been bred by selection from the common type.

13357. Zea mays. Sweet com.

From Winooski, Yt. Received thru Mr. M. E. Douglass, March 3, 1905.

Malakof. Grown from S. P. I. No. 9449. Second generation. "No other early

corn nearer than 1 mile either in 1903 or 1904." {D. iS. Bliss.)
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13358. Medicago sativa. Alfalfa.

From Agricultural College, X. Dak. Received from the North Dakota Agricul-

tural Experiment Station, thru Mr. C. J. Brand, October 28, 1904.

Grimm.

13359 to 13566.

Seeds transferred April 15, 1905, from the Office of Grass and Forage Plant
Investigations to the Office of Seed and Plant Introduction and Distribution.

13369. Anthoxanthum onoRATUM. Sweet vernal grass.

From Germany, 1904. (Agrost. 2384). From the Louisiana Pur.chase

Exposition, 1904.

13360. Cephalaria tatarka.

Grown in U. S. D. A. grass garden, 1C02. (Agrost. 307.)

13361. Cephalaria tatarica.

Grown in U. S. D. A. grass garden, July, 1904. (Agrost. 307.)

13362 to 13369. Ck er AuiEfiNUM. Chick-pea.

13362. Grown at Arlington Farm, 1902. (Agrost. 970-1.)

13363. From Parma, Italy. (Agrost. 2456.)

13364. From Voghera, Italy. (Agrost. 2457.)

13365. From Voghera, Italy. (Agrost. 2458.)

13366. From Avellino, Italy. (Agrost. 2459.)

13367. From Italy. (Agrost. 2460.)

13368. From Italy. (Agrost. 2461.)

13369. From Italy. ( Agrost. 2462.

)

13370. Bromus margixatus.

From Seattle, Wash. Received thru Mr. Henry N. Leckenbv. (Agrost.

1886.)

13371 to 13376.

Received from ]\Ir. S. \V. ]\Iollison, Inspector-General of Agriculture for

India.

13371. DOLICIIOS BIFLORUS.

Kahhi. From Tnited Provinces of Agra and Oudh, India. (Agrost.

1646.

)

13372. DoLicnos hifloris.

Kulth'i. From Bombay Presidency, India. (Agrost. 1647.)

13373. DoLiCHos LAHLAH. Hyacinth loean.

Popat. From Nagpur, Central Provinces, India, 1903. (Agrost.

1648.

)

13374. Doi.K nos LAHLAH. Hyacinth bean.

ISem. From Tnitcd Provinces of Agra and Oudh, India, 1903.

(Agrost-. 1649.)

13376. DoLinios LABLAB. Hyacinth bean.

la/. From Bombay, India, 1903. (Agrost. 1650.)

13376. Doi.Kiios LAMj.AH. Hyacinth bean.

la/. From r.ombay, India, 1903. (Agrost. 1(>51.)

13377. IIoLcus LANATis. Velvet grass.

ReceiviMl thru the C. H. Lilly Company, Seattle, Wash., 1904. (Agrost.

2094.)
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13359 to 13556—Continued.

13378. Lath^rus sativis.

From Catania, Italy, 1904.

Exposition. ( Agrost. 2389.)

13379. Lathyru.s cicer.

Bitter vetch.

From Italian exhibit, Louisiana Purchase

Winter flat pea.

From Catania, Italy, 1904. From Italian exhibit, Loui^dana Pur(;ha.«e

Exposition, ( Agrost. 2406.

)

13380. Phaseolus calcaratus. Bean.

From the Alabama Agricultural Experiment Station. (Agrost. 2126.)

13381. Phaseolus calcaratus. Bean.

Grown at Arlington Farm, 1903, from S. P. I. No. 6564. (Agrost. 941-1 a 1.)

13382. Phaseolus calcaratus. Bean.

A selection grown at Arlington Farm, 1903, from S. P. I. No. 6564. (Agrost.

941-1 cl.)

13383. Phaseolus calcaratus. Bean.

A selection grown at 'Arlington Farm, 1903, from S. P. I. No. 6564. (Agrost.

941-1 dl.)

13384. Phaseolus angularis. Bean.

Grown at Arlington Farm, 1903. (Agrost. 9692-1 a 1.) Seeds yellow to

light orange.

13385. Phaseolus angularis.

Grown at Arlington Farm, 1903. (Agrost. 969J-1 b 1.)

13386. Phaseolus angularls.

Grown at Arlington Farm, 1903. (Agrost. 969^ c 1.)

13387. Phaseolus angularis.

Grown at Arlington Farm, 1903. (Agrost. 969^-1 el.)

13388. Phaseolus angularis.

Grown at Arlington Farm, 1903. (Agrost. 969J-1 f 1.)

13389. Phaseolus angularis.

Grown at Arlington Farm, 1903. (Agrost. 969^-1 g 1.)

13390. Phaseolus angularis.

Grown at Arlington Farm, 1903. (Agrost. 969^^-1 h 1.)

13391. Phaseolus anc ularis.

Grown at Arlington Farm, 1903. (Agrost. 1190-1.)

13392. Phaseolus sp.

Grown at Arlington Farm, 1903. (Agrost. 1191.)

13393. Phaseolus sp.

Bean.

Bean.

Bean.

Bean.

Bean.

Bean.

Bean.

Bean.

Bean.

Special selection with large seeds grown at Arlington Farm, 1903. (Agrost.

1191-1.)

13394. Phaseolus radiatus.

Grown at Arlington Farm, 1903. (Agrost. 968.)

13395. Phaseolus radiatus.

From Clemson College, S. C, 1903. (Agrost. 1112.)

Newman.

Mung- bean.

Mung bean.
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13359 to 13556—Continued.
13396 and 13397.

Received from Mr. S. W. Mollison, Inspector-General of Agriculture in India.

13396. Phaseolus radiatus. Mung- bean.

From United Provinces of Agra and Oudh, India, Julv 8, 1903.

(Agrost. 1639.)

13397. Phaseolus radiatus. Mung bean.

From Nagpur, Central Provinces, India, 1903. (Agrost. 1640.)

13398. Phaseolus RADIATUS. Mung- bean.

From Cedartown, Ga., November, 1904. (Agrost. 2130.)

13399 to 13403.

Received from Mr, S. W. Mollison, Inspector-General of Agriculture in India.

13399. Phaseolus RADIATUS. Mung bean.

Kdttkha. From United Provinces of Agra and Oudh, India, 1£03.

(Agrost. 1641.)

13400. Phaseolus max. • Mung bean.

Bhndela. From United Provinces of Agra and Oudh, India, 1903.

(Agrost. 1642.)

13401. Phaseolus MAX. Mung bean.

Jat/iid (f), or Jettira. From United Provinces of Agra and Oudh,
India, 1903. (Agrost. 1643.)

13402. Phaseolus MAX. Mung bean.

Udid. From Bombay Presidency, India, 1903. (Agrost. 1644.

)

13403. Phaseolus max. Mung bean.

Udid. From Nagpur, Central Provinces, India, July 8, 1903. ( Agro.>«t.

1645.)

13404. Phaseolus retusus. Metcalf bean.

From Silver City, N. Mex., April 28, 1903. (Agrost. 1176.)

13405. Phaseolus angulakis. Bean.

Grown at Arlington Farm, 1903. (Agrost. 941^.)

13406. ViciA sp. Vetch.

From Argentine exhibit, Louisiana Purchase Exposition. (Agrost. 2327.)

13407. ViciA sp. Vetch.

From (Jerman exhibit, Louisiana Purchase Kxposition. (Agrost. 245n.)

13408. ViciA sp. Vetch.

Grown at Arlington Farm, 1902. (Agrost. 965; S. P. I. 6553.)

13409. VicL\ sp. Vetch.

Grown at Arlington Farm, 1902. (Agrost. 942-1.)

13410. Vhia erviija. Black bitter vetch.

From Italian exhibit, Louisiana Purchase Exposition, 1904. (Agrost. 2403.)

13411. ViciA faba. Horse bean.

From Naples, Italy, 1904. From Italian exhibit, Louisiana Purchase Expo-
sition. (Agrost. 2415.)

13412. Vicia sativa. Common vetch.

From .\rgentine exhibit, Louisiana Purchase Exposition. (Agrost. 2314.)

13413 to 13431. ViCL\ s.vtiva. Common vetch.

From Italian exhibit, Louisiana Pnrcha.'^e Ivxposition.

13413. From Italv. (.\grost. 23S8.)



DECEMBER, 1903, TO DECEMBER, 1905. 141

13359 to 13556—Continued.

13413 to 13431—Continued.
13414. From Reggio nell' Emilia, Italy. (Agrost. 2390.).

13415. From Rome, Italy, 1904. (Agrost. 2391.)

13416. From Fabriano, Italy, 1904. (Agrost. 2392.)

13417. From Italy, 1904. (Agrost. 2394.)

13418. From Pistoja, Italy, 1904. (Agrost. 2395.)

13419. From Milan, Italy, 1904. (Agrost. 2398.)

13420. From Italy, 1904. (Agrost. 2399.)

13421. From Fabriano, Italy, 1904. (Agrost. 2400.)

13422. From Fabriano, Italy, 1904. (Agrost. 2402.)

13423. From Potenza, Italy, 1904.

13424. From Macerata, Italy, 1904

13425. From Ancona, Italy, 1904.

13426. From Ancona, Italy, 1904.

13427. From Tursla, Italy, 1904.

13428. From Parma, Italy, 1904.

13429. From Perugia, Italy, 1904

13430. From Foggia, Italy, 1904.

13431. From Italy, 1904. (Agrost. 2432.)

13432. ViCIA UNIJUGA (?).

From Japan, March 18, 1903. (Agrost. 1140.)

13433. ViCIA VILLOSA.

From Argentine exhibit, Louisiana Purchase Exposition

13434. Themeda ciliata.

(Agrost. 2404.)

(Agrost. 2405.;

(Agrost. 2408.)

(Agrost. 2409.)

(Agrost. 2410.)

(Agrost. 2411.)

(Agrost. 2413.)

(Agrost. 2414.)

Vetch.

Hairy vetch.

(Agrost. 2317.)

From Palghar, Thana, India. Received thru Latham & Co., Bombay, India,

January 20, 1904.

Bondani, a small kind of "Ful" grass. " One of the best sorts of gra ::e;

for grazing." (Agrost. 1787.)

13435. Medicago sativa. Alfalfa.

Received from Henry Nungesser & Co., New York, N. Y., April 20, 1904.

Turkestan. (Agrost. 1957.)

13436. Medicago sativa. Alfalfa.

Received from Steele, Briggs Seed Co., Toronto, Canada, December 8, 1904.

(Agrost. 2131.

)

13437. Medicago sativa.

Received from F. Barteldes & Co., Lawrence, Kans. , 1904.

Arizona grown. (Agrost. 2518.

)

13438. Medicago sativa.

Received from F. Barteldes & Co., Lawrence, Kans., 1904.

Minnesota grown. (Agrost. 2531.)

13439. Medicago sativa,

Kansas grown. (Agrost. 2530.

)

13440. Medicago sativa.

Kansas grown. (Agrost. 2531).

Alfalfa.

Alfalfa.

Alfalfa.

Alfalfa.
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13359 to 13556— Continued.

1344 1 . Agropyron occidentale.

From Hays, Kans. (Agrost.

1942.

)

13442. AgROPYRON OCCIDENTALE.

From Harlem, Mont. (Agrost.

1982.

)

13443. AgROPYRON OCCIDENTALE.

(Agrost. 1001.)

13446. Bromus inermis.

13444. Bromus CARiNATus HOOK-
ERIANUS.

From Seattle, Wash. (Agrost.

1887.)

13445. Bromus CARINATUS HooK-
, ERIANUS.

From Union, Oreg. (Agrost.

2097.

)

Smooth. brom.e-gTass.

Giant rye-grass.

Wild wheat.

Meadow fescue.

Cowpea.

From Brandon, Mass. Received thru Brandon Seed House. (Agrost. 1996.)

13447. Bromus marginatus.

From Union, Oreg. (Agrost. 2091.)

13448. Bromus polyanthus paniculatus. (Agrost. 1177.)

13449. Calamagrostis hyperborea. (Agrost. 841.)

13450. Elymus condensatus.

From Union, Oreg. (Agrost. 2092.)

13451. Elymus triticoides. (Agrost. 2096.)

13452. Elymus virginicus submuticus.

From Union, Oreg. (Agrost. 1800.)

13453. Festuca pratensis.

From Union, Oreg. (Agrost. 1799.)

13454 to 13477. Vigna sinensis.

13454.

Early Black. Grown on Arlington Farm, 1904. Third generation from
Agrost". 1233. From McCullough, March, 1902. (Agrost. 1233-3.)

13455.

Large Blackeiie. Grown on Arlington Farm, 1904. Third genenition
from Agrost. 1224. From Alabama Experiment Station, March, 1902.

(Agrost. 1224-3.)

13456.

Extra Early Blackeye. Grown on Arlington Farm, 1904. Third gen-
eration from Agrost. 1232. From Arkansas Station, March, 1902. Grown
there for five years. (Agrost. 1232-3.)

13457.

California Blackeye. Grown on Arlington Farm, 1904. Third genera-

tion from Agrost. 1231. From Arkansas Station, RIarch, 1904. (Agrost.

1231-3.)

13458.

Clay. (Jrown on Arlington Farm, 1904. Third generation from
Agrost. 1255. From South Carolina Station, March, WKVl. (Agrc>st.

1255-3.)

13459.

Clay. From T. W. Wood & Sons, April 2, 1904. (Agrost. 1937.)

13460.

Iron, (irown on Arlington Farm, 1904. Third generation from
Agrost. 1247. From Mr. NV. A. Orton, March, 1902. (Agrost. 1247-3.)

97



DECEMBER, 1003, TO DECEMBER^ UX)5. 143

13359 to 13556 -Continued.

13464 to 13477—Continued.
13461.

Iron. Grown by Mr. J. P. Dunlap, Dwight, Nebr., from seed of

Congressional distribution, pre8uinal)lv from Monetta, S. C. Received
from Mr. Dunlap, October, 1904. (Agrost. 2109.)

13462.

Iron. Received from Mr. S. M. Byrd, Cedartown, Ga., January 11,

1905. Grown in 1904 from seed of Congressional distribution, pre-

sumably from Monetta, S. C. (Agrost. 2136.)

13463.
Iron. Received from Mr. W, J. Edwards, Willshire, Ohio, INIarch 6,

1905, and from Mr. J. A. Ritchie, Wapakoneta, Ohio, March 20, 1905.

Grown from seed of Congressional distribution, presumably from
Monetta, S. C. (Agrost. 2217.)

13464.

Iron. Received from four men in central Kentucky and southern
Illinois, who grew it in 1904 from seed of Congressional distribution,

presumably from Monetta, S. C. (Agrost. 2260.)

13465.
Iron. Received in March, 1905, from Mr. Han Abild, Wakonda,

Clay County, S. Dak., who grew it in 1904 from seed of Congressional
distribution, presumably from Monetta, S. C. (Agrost. 2310.)

13466.
Iron. Received from Mr. Charles G. Diament, Bridgeton, N. J.,

March 8, 1905. Grown from seed of Congressional distribution, pre-
sumably from Monetta, S. C. (Agrost. 2386.)

13467.
Iron. Received from G. C. Dulebohn, Kearney, Kans., ^'arch, 1905.

Grown from seed of Congressional distribution, presumably from
Monetta, S. C. (Agrost. 2387.)

13468.
Wonderful. Grown on Arlington Farm, 1904. From Texas Seed and

Floral Company, Dallas, Tex., March, 1902. (Agrost. 1251-3.)

13469.
Wonderful. From T. W. Wood & Sons, Richmond, Va., April 2, 1904.

(Agrost. 1938.)

13470.
Warren''s Extra Early. Grown on Arlington Farm, 1904. Obtained

in March, 1902, from Arkansas station, where it was grown for four
years, and changed materially in size, color, and shape from the origi-

nal seed procured from Maule, of Philadelphia. (Agrost. 1218-3.)

13471.
Warren's New Hybrid. Grown on Arlington Farm, 1904. From

Louisiana station, March, 1902. (Agrost. 1288-3.)

13472.
Michigan Favorite. From Mr. E. E. Evans, Westbranch, Mich., May

13, 1904. (Agrost. 1991.)

13473.
Michigan Favorite. Grown on Arlington Farm, 1904. From Mr. E. E.

Evans, Westbranch, Mich., May 13, 1904. (Agrost. 1991-1.)

13474.
Michigan Favorite. Received in March, 1905, from Mr. Han Abild,

Wakonda, Clay County, S. Dak. Grown from seed of Congressional
distribution, presumably from Monetta, S. C. (Agrost. 2309.)
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13359 to 13556—Continued.
13454 to 13477—Continued.

13475.

Whippoorwill. Grown on Arlington Farm, 1904. From T. ^V. Wood
& Sons, Richmond, Ya., March, 1902. (Agrost. 1269-2.)

13476.

Taylor. Grown on Arlington Farm, 1904. From Alabama Station,
March, 1902. (Agrost. 1248-3.)

13477.

Xeu' Era. Grown on Arlington Farm, 1904. From T. W. Wood &
Sons, Richmond, Va., April 2, 1904. (Agrost. 1936-1.^

13478 to 13487. Medicago sativa. Alfalfa.

13478.

Received from F. Barteldes & Co., Lawrence, Kans., April 22, 1904.

(Agrost. 1968.)

13479.

Grown in Arizona. Received from Henrv Nungesser & Co., New York,
N. Y., April 20, 1904. (Agrost. 1958.)

13480.

(irown in Meade Count v, Kans. Received from F. Barteldes & Co.,

Lawrence, Kans., April 22, 1904. (Agrost. 1970.)

13481.
(Jrown in Italy. Received from Henrv Nungesser & Co., New York,

N. Y., April 20, 1906. (Agrost. 1956.)

13482. ^
Grown in France. Received from Henrv Nungesser & Co., New York,

N. Y., April 20, 1904. (Agrost. 1955.)

13483.

Grown in Utah, Received from C. A. Smurthwaite Produce Com-
pany, Ogden, Utah, April 25, 1904. (Agrost. 1983.)

13484.

Grown in C()lora<lo. Received from F. Barteldes c^ Co., Lawrence,
Kans., April 20, 1904. (Agrost. 1967.)

13485.

(Jrown in Kansas. Received from F. Barteldes & Co., Lawrence,
Kans., April 20, 1904. (Agrost. 1969.)

13486.

Grown in Utah. (Agrost. 2532.)

13487.

Grown in Texas. (Agrost. 2533.)

13488. Medicaco mkdia. Sand lucern.

(rrown in Wisconsin. (Agrost. 25.')4.)

13489. MEnicAiio s.xtiva. Alfalfa.

(irown in Wvomiiig. Received from tlu' A. Hickiiison (^omp:inv, ChicUiro,

111., 1903. (Agrost. 1SS5.

)

13490. 'rKiKoi.nM I'KATKNsK. Red clover.

Receivcil from T. V. Wood vV: Sons, Richmond, \'a., .\pril IS, UH)4. (Agrost.

1952.)
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13359 to 13556—Continued.
13491. Tkifolium incaknatum. Crimson clover.

White Blooming. Received from T. W. Wood & Son, Richmond, Va., April

18, 1904. (Agrost. 1953.)

13492. Trifolium incaknatum. Crimson clover.

Grown in Moravia. Received from Henry Nungesser & Co., New York,
N. Y., April 20, 1904. (Agrost. 1964.)

13493. Trifolium incaknatum. Crimson clover.

Grown in France. Received from Henry Nungesser & Co., New York,
N. Y., April 20, 1904. (Agrost. 1961.)

13494. Trifolium incarnatum. Crimson clover.

Grown in Italy. Received from Henry Nungesser &.Co., New York, N. Y.,

April 20, 1904. (Agrost. 1962.)

13495. Trifolium pratense. Red clover.

Received from F, Barteldes & Co., Lawrence, Kans., April 22, 1904. (Agrost.

1955.

)

13496. Trifolium pratense. Red clover.

Grown in Barrv County, Mo. Received from F. Barteldes & Co., Lawrence,
Kans., April 22, 1904. (Agrost. 1966.)

13497. Trifolium incarnatum. Crimson clover.

Grown in England. Received from Henry Nungesser & Co., New York,
N. Y., April 20, 1903. (Agrost. 1963.)

13498. Trifolium pratense. Red clover.

Grown in Russia. Received from Henry Nungesser & Co., New York,
N. Y., April 20, 1903. (Agrost. 1960.)

13499. Trifolium pratense. Red clover.

Received from T. W. Wood & Sons, Richmond, Va., February 19, 1903.

(Agrost. 1113.)

13500. Trifolium alexandrinum. Berseem.

Grown in Egypt. Received from Henry Nimgeeser & Co , New York, N. Y.,

April 20, 1904. (Agrost. 1959.)

13601. Trifolium hybridum. Alsike.

(Agrost. 891.)

13502. Glycine hispida. Soy bean.

Ogema. Received from Mr. Edward E. Evans, West Branch, INIich., May,
1904. (Agrost. 1992.)

13503. Glycine hispida. Soybean.

Grown at Arlington Farm, 1904. (Agrost. 912-3.)

13504. Agropyron occidentale.

Received from Thomas Everett, Harlem, Mont., April, 1905.

13505. Bromus marginatus.

Collected bv Mr. J. S. Cotton, in the Wenache Mountains, Washington, in

1904. (Agrost. 2098.

)

13506. Trifolium pratense. Red clover.

Grown at Gap, French Alps, France. (Agrost. 2218.)

13507. Trifolium pratense. Red clover.

Grown at Mysoke, Myto, Bohemia. (Agrost. 2219.)

13508. Trifolium pratense. Red clover.

Grown at Neu Bydzow, Bohemia. (Agrost. 2220.)
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13359 to 13556—Continued.

13509. Tkip'olium pratense.

Zelenac. Grown at Neu Bydzow, Bohemia. (Agroi^t. 2221.)

13510. Trifoliu>[ hybridum.

Grown at Neu Bydzow, Bohemia. ( Agrost. 2222.)

13511. Trifolium repens.

Grown at Alt Bydzow, Bohemia. (Agrost. 2223.)

13512. Trifolium repexs.

Grown at Podolia, Rui-sia. (Agrost. 2224.)

13513. Trifolum pratense.

Grown at Goteborg, Sweden. (Agrost. 2225.)

13514. Trifolium hybridum.

Grown at Goteborg, Sweden. (Agrost. 2226.)

13515. Trifolium pratense.

Grown in Chile. (Agrost. 2227.)

13516. Trifolium pratense.

Grown at Gelderland, Holland. (Agrost. 2228.)

13517. Trifolium pratense.

Grown at Brabant, Holland. (Agrost. 2229.)

13518. Trifolium repens.

Grown near Arnheim, Holland. (Agrost. 2230.)

13519. MedicAGO sativa.

Grown at Saragossa, Spain. (Agrost. 2231.)

13520. Medicago sativa.

(irown at Pfalz, Palatinate, Germany. (Agrost. 2232.)

13521. Medicago sativa.

Grown in Gran Province, Algeria. (Agrost. 2233.)

13522. Trifolium pratense.

Grown at Toulouse, Garonne, France. (Agrost. 2234.

)

13523. Trifolium pratense.

Red clover.

Alsike.

White clover

Wliite clover.

Red clover.

Alsike.

Red clover.

Red clover.

Red clover.

Wliite clover.

Alfalfa.

Alfalfa.

Alfalfa.

Red clover.

Red clover.

(irown at Charente-Infericure, Poitou, France. (Agrost. 2235.)

13524. Trifolium pratense.

Grown at Nantes, Anjou, France. (Agrost. 2236.)

13525. Trifolium pratense.

Grown at Troyes, Champagne, France. (Agrost. 2237.)

13526. Trifolum i-katense.

Grown at St. .Malo, Hrctagne, France. (Agrost. 2238.)

13527. Trifolium pratense.

(irown at Albevillc, Picardy, Franco. (Agrost. 2239.)

13528. Ti{Ifolium alexandrinum.

(irown at .\lexandria, Egypt. (Agrost. 2240.)

13529. Trifolium repens.

Grown at Milan, Lodi, Italy. (Agrost. 2241.)

13530. Trifolium repens.

(irown at lA>rraine, Fmnce. (Agrost. 2242.

)

Red clover.

Red clover.

Red clover.

Red clover.

Berseem.

White clover.

White clover.
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13359 to 13556—Continued.
13631, Trifolium kepexs.

Grown at Lorraine, France. (Agrost. 2243.)

13532. Trifolium filiforme.

Grown at Poitiers, France. (Agrost. 2244.)

13533. Trifolium fragiferum.

Grown at Paris, France. (Agrost. 2245.)

13534. Trifolium hybridum.

Grown at Beauce, France. ( Agrost. 2246.

)

13535. Trifolium hybridum.

Grown at Champagne, France. ( Agrost. 2247.

)

13536. Trifolium pannonicum.

Grown at Paris, France. (Agrost. 2248.)

13537. Trifolium incarnatum.

Grown at Poitou, France. (Agrost. 2249.)

13538. Trifolium incarnatum.

Grown at Beauce, France. (Agrost. 2250.)

13539. Trifolium incarnatum.

Grown at Beauce, France. (Agrost. 2251.)

13540. Trifolium incarnatum.

Grown at Beauce, France. (Agrost. 2252.)

13541. Medicago sativa.

Grown at Gard, France. (Agrost. 2253.)

13542. Medicago sativa.

Grown at Orange, Provence, France. (Agrost. 2254.)

13543. Medicac4o sativa.

Grown at Charente, Poitou, France. (Agrost. 2255.)

13544. Medicago sativa.

- Grown at Anjou, Pays, France. (Agrost. 2256.)

13545. Medicago sativa.

Grown at Nord, France. (Agrost. 2257.)

13546. Medicago sativa.

From Turkestan, Asia. (Agrost. 2258.)

13547. Medicago sativa.

Grown at Bologna, Italy. (Agrost. 2525.)

13548. Trifolium pratense.

Grown at Warwickshire, England. (Agrost. 2526.)

13549. Trifolium pratense.

Grown at Hampshire, England.

13550. Trifolium repens.

Grown at Norfolkshire, England.

13551. Trifolium hybridum.

Grown at Cambridge, England.

13552. Medicago dentkulata.

White clover.

Alsike.

Alsike.

(Agrost. 2527.)

(Agrost. 2528.)

(Agrost. 2529.

)

Hung-arian clover.

Crimson clover.

Crimson clover.

Crimson clover.

Crimson clover.

Alfalfa.

Alfalfa.

Alfalfa.

Alfalfa.

Alfalfa.

Alfalfa.

Alfalfa.

Red clover.

Red clover.

White clover.

Alsike.

Bur clover.
From T. W. Wood & Sons, Richmond, Va., March 16, 1903. (Agrost. 1129.

)
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13359 to 13556—Continued.
13553. Atriplex bracteosa.

From Phoenix, Ariz. Collected by Dr. D. Griffiths, October IB, 1903.

(Agrost. 1824.)

13654. Atriplex bracteosa.

From Tucson, Ariz. Collected bv Dr. D. Griffiths, October 11, 1903.

(Agrost. 1825.)

13555. Atriplex bracteosa.

From San Rita Mountains, Arizona. Collected by Dr. D. (Griffiths, October
10, 1903. (Agrost. 1826.)

13556. Atriplex confertifolia. --

Collected by Dr. D. Griffiths, 1903. From valley of the Little Colorado,
Arizona. (Agrost. 1828.

)

13557. Atriplex bracteosa.

From Santa Rita Mountains, Arizona. Collected by Dr. D. Griffiths, May
23,1903; (Agrost. 1827.)

13558. Melilotus sulcata.

From Algeria, October, 1903. (Agrost. 1161.)

13559. Melilotus speciosa.

From Shao-king, Chehkiang Province, China. Received February 12, 1904.

Presented by Mr. Cyril E. Bomfield.

" The Chinese mainly use its heavy, rank growth for fertihzing the soil pre-

vious to sowing rice." ( Agrost. 1866.

)

13560. Trifolium longipes. Mountain clover.

From Wenache INIountains, Washington, at altitude of 5,000 feet,

by Mr. J. S. Cotton, October, 1904. (Agrost. 2108.)

Collected

Alfalfa.13561. Medicago sativa.

From A. LeCoq & Co., Darmstadt, Germany, INIarch 28, 1903.

TurkeMmi. (Agrost. 2208.

)

13562. HORDEUM bulbosum.

Received June 28, 1904. (Agrost. 263.)

13563. Panicum maximum. Guinea grass.

From Barbados, West Indies.

13564. Medica(4o sativa. Alfalfa.

From MoUendo, Peru. 'Collected by Mr. Enricjue ]\Ieier in 1903. (^Agrost,

2168.)

13565. Andropo(4ox sorghum. Mile maize.

Purchased from Mr. W. W. Hutchens, Chillicotlu', Tex., in the autumn of

1904. (Agrost. 2090.)

13566. Houteloua curtipendula. • Side oats.

Received from Mr. James K. Metcalfe, Silver Citv, N. Mex., Februarv 26,

1904. (Agrost. 1889.)

13567. Olea kuropaka. Olive.

From Tunis, North Afriia. Received from ]Mr. Louis FidelU', thru .Mr. T. 11.

Kearney, April 20, 1905.

Chcmld/i. "This is an olive with very small fruit, very rich in oil, and a heavy
yiclder, adai)tcd to the driest, hottest re;;ion known in which olive culture Hourishes,
the rainfall at Sfax, in southern Tunis, where it is the only variety grown extensively,
averaging about 10 inches yearly, and sonu-times falling to 5 or 6 inches as the aver-
age for several successive jears. Notwithstanding this small rainfall, the orchards
are never irrigated at Sfax excejit <luring the lirst two or three summers after plant-
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iiij;. Ill some orchards the cuttings are irrigated only a single time, receiving about
G gallons each. Kxtraordinary i))('(aution.s are taken to preserve the soil moisture
near the surface, the olive being a shallow-rooting tree. The trees are planted from
65 to 80 feet apart each way, the wider i)lanting giving seven trees per acre. The ground
between is kept entirely clean, not even grain cro]:)s being grown after the tree begins

to bear. The surface of the soil is always kept in a well-pulverized condition to

reduce evaporation. Three or four plowings a year are given, and as many cultiva-

tions as are necessary to keep out weeds. Manuring is practised only to a very lim-

ited extent. The orchards at Sfax are always created with pieces of wood from the
base of very old trees, such as those sent you. The cuttings are generally set out in

the fall (but sometimes in the spring) in the bottom of holes that are 2 feet deep
and 2 feet square. These are filled up as the tree grows, until in about two years

they are entirely filled. It is often the practise to keep a shallow basin, 6 inches or

so deep, around the base of the tree during the rainy season (winter), the diameter
of the basin being about equal to that of the spread of the foliage. In summer the
ground is plowed up to the bases of the trees. The soil around Sfax is a reddish sandy
loam to a depth of 2 or 3 feet or more, below^ which hardpan is often encountered.
"The trees are pruned during the harvest every other year, beginning when 3

years old. ^The average yields obtained at Sfax from trees respectively 10, 15, 20,

and 25 years old appear to be about 2, (>, 10, and 12j quarts of oil per tree. In good
years twice as much is obtained. The percentage of oil in the fruit, as well as the
quantity of fruit produced, increases rapidly as the tree grows older." {Kearney.

)

13568. MusA SAPiENTUM. Banana.

From Gabes, Tunis, North Africa. Received thru Mr. T. H. Kearney, April 20,

1905.

13569. PiSTACiA YERA. Pistache.

From Caltanisetta, Sicily. Received thru Mr. T. H. Kearney, from Signor
Deleo, April 20, 1904.

Trabonella.

13570. Zea mays. Sweet com.

From Riverside Farm, Nashua, N. H. Received April 17, 1905.

Crosby. Said to be the result of eighteen years' selection.

13571. Nephelium lappaceum. Rambutan.

From Buitenzorg, Java. Received thru Doctor Treub, April 22, 1905.

Native of south India and Malay Islands, and furnishes a fruit similar to the Litchi,

namely, the Rambutan or Ramboostan fruit. All species of Nephelium seem to

require rather a moist, mild, forest clime than great atmospheric heat.

The fruit is of a bright-red color, about 2 inches long, of an oval form, and slightly

flattened, and covered with long, soft, fleshy spines or thick hairs. Like the other
Nepheliums it contains a pleasant acidulous pulp very grateful in tropical countries.

13572. Garcinia mangostana. Mangosteen.

From Buitenzorg, Java. Received thru Doctor Treub, April 17, 1905.

13573. JuGLANS REGIA. Persian walnut.

From Kashgar, eastern Turkestan, Asia. Presented by Rev. P. J. P. Hendriks.
Received April 11, 1905.

13574. Glycyrrhiza glabra. Licorice.

From London, England. Received thru Messrs. Barr & Sons, April 17, 1905.

13575. Althaea rosea. Hollyhock.

From New York, N. Y. Rectjived from Henry ik Lee, importers, March, 1905.

Japanese.
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13576 to 13582.

From Christiania, Norway. Presented by Mr^ C. Doxrud, thru Miss Carrie Har-
rison, of this Department. Received April 13, 1905.

13576. AvENA sATivA. Oat.

White. Cultivated in 1898 under the Arctic Circle.

13577. AvENA SATIVA. Oat.

Black. Cultivated at northern latitude of 64°.

13578< HoRDEUM vuLGARE (?). Barley.

Cultivated in 1898 under the Arctic Circle.

13579. PisuM SATIVUM. Pea.

Cultivated at northern latitude of 63^°.

13580. Phleum i'ratense. Timothy.

Cultivated at northern latitude of 63j°.

13581. Trifolium pratense. Red clover.

Cultivated at northern latitude of 63^°.

13582. ViciA sp. Vetch.

Cultivated at northern latitude of 63j°.

" We are informed that the«e seeds have been collected within the Arctic-

Circle, and it is probal)le that they represent very short-seasoned types, which
are likely to be of unusual value in northern Alaska and possibly in portions

of our Northern States." {Fairchild.)

13583 to 13585. Gossypium sp. Cotton.

From Peru, Received thru W. R. Grace &Co.. New York, N. Y., April 19, 1905.

13583. Vitarte.

Smooth cotton seed from Vitarte; represents the seed of cotton grown in the
valleys of Peru. This cotton is similar to Egyptian and is known as " Egi/pto^'

cotton. It is used by the various cotton mills in this country in the manufac-
ture of "domestics." The surplus is shipped to Liverpool, where it finds a

market at a price a little over American cotton, say 0.40d. per pound. There
is one crop of this cotton every year, the same as with American cotton. The
seed is planted in September or October and the cotton is gathered in May or

August the following year. The annual crop is about 7,500,000 pounds.

13584. Palpa. 13585. Nazca.

l\ilpa, Nazca, and lea (No. 14801) represent seed of Peruvian cotton grown
in these different places, which are in the southern j)art of Peru. Here the

crop is twice a year, same seasons as the "Full rough." Crop varies from
6,000 bales (of 100 pounds) in a drv vear to 15,000 ])ales in a good year. The
cotton seed of the "Full rough" (Ni). ]293S)and "Moderate rough" {Palpa,

Nazca, and lea) is exported to Kngland. while the seed of the '' Kgijpto^' is

prest here and the cotton-seed cake, known as "Pasta," is shipped to Liver-

pool. The oil is sold here chiefly for use in mines, and portions of it as

Italian salad oil.

13586. PiiALAUis c^ANAKiENSis. Canary grass.

From Patras, (ireece. Presented ])v Mr. S. Xanthopoulo, of the Station Agrii-oU'.

Received April 19, 1905.

In his letter of April 1, Mr. Xanthopoulo stated that this set'd was pnx^ured by
him from Turkey.

13587 to 13599.

From Chelsea, Isiigiand. Ui-eeived thru James Veiteh ^S: Sons, March 2S, 1905.

Flower seeds.
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13600 to 13620.

From Reading, England. Received thru Sutton & Sons, about March .'», 1905.

Flower seeds.

13621 and 13622. Matting rush.

From Tokyo, Japan. Presented by Prof. J. Matsumura, Imperial Universitv.
Received April 24, 1905.

13621. JUNCUS EFFUSUS DECIPI- 13622. JUNCUS SETCHUENSIS EF-
ENS. FUSOIDES.

13623 to 13636.

From London, Elngland. Received thru Barr <k Sons, Covent Garden, March
8, 1905.

Flower seeds.

13637 to 13647.

From New York, N. Y. Received thru J. M. Thorburn c^ Co., about February
17, 1905.

Flowering perennials.

13648. Medicago cancellata.

From Rostoff on Don, Russia. Received from Mr. George R. Martin, thru the
American consular agency, September 21, 1905.

13649 to 13663.

From Erfurt, Germany. Received thru Mr. Ernst Benary, March 16, 1905.

Flower seeds.

13664 to 13693.

From Paris, France. Received thru Vilmorin-Andrieux & Co., March 3, 1905.

Flower seeds.

13694 and 13695.
From Marblehead, Mass. Received thru James J. H. Gregory & Son, February

27, 1905.

Flower seeds.

13696 to 13698.
From Philadelphia, Pa. Received thru Henry A. Dreer, Incorporated, in the

spring of 1905.

Flower seeds.

13699 to 13703.
From Naples, Italy. Received thru Mr. Max Herb, in the spring of 1905.

Flower seeds.

13704. RUDBECKIA SPECIOSA BICOLOR.
From Philadelphia, Pa. Received thru W. A. Burpee & Co., February 17, 1905.

13705 to 13707.
From Boston, Mass. Received thru W. W. Rawson c^ Co., 12 Faneuil Hall
Square, about February 15, 1905.

Flower seeds.
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13708 to 13711.

From Boston, Mass. Received thru K. & J. Farquhar & Co., in January, 1905.

Flower seeds.

13712 to 13714.

From Ottawa, Ontario, Canada. Presented by Mr. J. B. Lewis, C. E., 126

Sparks street. Received February 21, 1905.

Flower seeds.

13715 to 13718.

From Erfurt, Germany. Received thru Mr. F. C. Heinemann, in the spring of

1905.

Flower seeds.

13719 to 13721.

From FIrfurt. Germany. Received thru Haage & Schmidt, in the spring of 1905.

Flower seeds.

13722 and 13723. Aquilegia sp. Columbine.

From Wordsley, Stourbridge, England. Received thru AVebb tt Sons, in the
spring of 1905.

13724. Papaver okientale h} I). Poppy.

r>om Boston, England. Received thru W. W. Johnson & Co., March 7, 1905.

13725 to 13727.

(Origin and date of receipt uncertain.)

Flower seeds.

13728. Lansium domesticum. Doekoe.

From Buitenzorg, Java. Presented bv Doctor Treub. Receive<l Ai)ril 29 and
May 4, 1905.

13729 to 13731. Persea (jratlssima. Avocado.

From Miami, Fla. Presented by Mr. George B. Cellon to the Subtropical Lal)o-

ratory thru Mr. S. B. Bliss. Received April 12, 1905.

13729. Baldwin. - 13731. Rico.

13730. Iladen.

13732. Moraea iridioides.

From Cape Town, South Africa. Presented by Prof. P. .MacOwan, Department
of Agriculture. Received April 24. 1905.

A native South Africau plant, growing 2^ feet high; flowers iris-like.

13733 to 13794.

Seeds transferrc<l fiom the ( )Hice of ( ir:iss anil b'orage Plant Investigations to the
Office of See(l and IMant Introduction and nistrihution, >hiy 1. 1905.

13733 to 13771.

From the Louisiana Purchase Fxposition.

13733. lluAssK A NAi'is. Rape.

From .Milan, Italy. (.Vgrost. 2470.) ^
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13733 to 13794--CoiitiMU(>(l.

13733 to 13771—Continued.
13734. TkI FOLIUM I'KATKNSE.

From Voghera, Italy. (Agrost. 2477.)

13735. Trifolium pratense.

From Padova, Italy. (Agrost. 247S.)

13736. Trifolium pratense.

From Asti, Italy. (Agrost. 2479.)

13737. Trif-olium pratense.

From Lodi, Italy. (Agrost. 2480.)

13738. Medicago sativa.

From Milan, Italy. (Agrost. 2481.)

13739. Medicago sativa.

From Padova, Italy. (Agrost. 2482.)

13740. Trifolium pratense.

From Lorino, Italy. (Agros\ 2483.)

13741. Trifolium pratense.

From Aguila, Italy. (Agrost. 2484.)

13742. Medicago lupulina.

From Como, Italy. (Agrost. 2486.)

13743. Medicago sativa.

From Treviso, Italy. (Agrost. 2486.)

13744. Medicago sativa.

From Parma, Italy. (Agrost. 2487.)

13745. Medicago sativa.

From Triora, Italy. (Agrost. 2488.)

13746. Trifolium pratexse.

From Triora, Italy. (Agrost. 2489.)

13747. Trifolium pratense.

From Verona, Italy. (Agrost. 2490.)

13748. Trifolium pratense.

From Pesaro, Italy. (Agrost. 2491.)

13749. Trifolium pratense.

From Pairo, Italy. (Agrost. 2492.)

13750. Lotus corniculatus.

From Genoa, Italy. (Agrost. 2493.)

13751. Medicago lupulina.

From Treviso, Italy. (Agrost. 2494.)

13752. Trifolium pratense.

From Ferrara, Italy. (Agrost. 2495.)

13753. Medicago sativa.

From Pisa, Italy. (Agrost. 2496.)

13754. Medicago sativa.

From Triora, Italy. (Agrost. 2497.)

13755. Medicago sativa.

From Verona, Italy. (Agrost. 2498.)
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13733 to 13794—Continued.
13733 to 13771—Continued.

13756. TrIFOLIUM PRATENSE.

From Treviso, Italy. (Agrost. 2499.)

13757. Medicago sativa.

From Milan, Italy. (Agrost 2500.)

13758. Medicago sativa.

From Voghera, Italy. (Agrost. 2501.)

13759. Medicago sativa.

From Ales, Italy. (Agrost. 2502.)

13760. Trifolium pratense.

(No label.) (Agrost. 2503.)

13761. Trifolium pratense.

(No label.) ( Agrost. 2504.

)

13762. Medicago denticulata.

From Argentina. (Agrost. 2505.)

13763. Trifolium pratense.

From Argentina. (Agrost. 2506.)

13764. Trifolium incarnatum.

From Argentina. (Agrost. 2507.)

13765. Trifolium hybridum.

From Argentina. (Agrost. 2508.

)

13766. Trifolium pratense.

From Argentina. (Agrost. 2509.)

13767. Medicago sativa.

From Argentina. (Agrost. 2510.)

13768. Medicago sativa.

From Argentina. (Agrost. 2511.)

13769. Medicago sativa.

From Argentina. (Agrost. 2512.)

13770. Trifolium pratense.

From Treviso, Italy. ( Agrost. 2513.

)

13771. Trifolium pratense.

From Italy. (Agrost. 2514.)

13772 to 13775.
From Reading, England. Received from Sutton tt Sons.

13772. Trifolium i'katknse perennk.

(Agrost. 2156.)

13773. Trifolium ukpens pekenne.

(Agrost. 2157.)

13774. Trifolium pratense.

(Agrost. 215S.)

13775. Trifoi.h M iivuhidum.

Sitl((nt\'< (jidiil In/liritl (uiir dovrr. (.\grost. 2159.)

13776. Trifolium pi; atfnsk.

From Reading, Knglaud, March 20, 19():{. (Agrost. 21()2.
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13733 to 13794 —Continued.

13777. Tripolium repens. Wild white clover.

From Oi(;kson, Chester, England, May 5, 1908. (Agrost. 2179.)

13778. Medicack) sativa. Alfa.fa.

FroMi Missouri Seed Company, 1903. (Agrost. 2180.

)

13779. ViciA FABA. Broad bean.

From Naples, Italy. Collected for World's Fair. (Agrost. 2417.)

13780. ViciA FABA. Broad bean.

From Italy, 1904. (Agrost. 2418.)

13781. ViciA FABA. Broad bean.

From Caserta, Italy, 1904. Collected for World's Fair. (Agrost. 2419.)

13782. ViciA FABA. Broad bean.

From Caserta, Italy, 1904. Collected for World's Fair. (Agrost. 2420.)

13783. ViciA FABA. Broad bean.

From Italy, 1904. (Agrost. 2421.)

13784. ViciA FABA. Horse bean.

From Caserta, Italy, 1904. Collected for World's Fair. (Agrost. 2422.)

13785. ViciA FABA. Horse bean.

From Rome, Italy, 1904. Collected for World's Fair. (Agrost. 2423.)

13786. (Unidentified legume.) (Agrost. 2464.)

13787 to 13793. Brassica napus. Rape.

From the Louisiana Purchase Exposition. European varieties.

13787. (Agrost. 2467.) 13791. (Agrost. 2471.)

13788. (Agrost. 2468.) 13792. (Agrost. 2472.)

13789. (Agrost. 2469.) 13793. (Agrost. 2473.)

13790. ( Agrost. 2470.

)

13794. Onobrychis onobrychis. Sainfoin.

From Argentina. (Agros. 2475.)

13795. Bromus inermis. Smooth brome-grass.

From Pueblo, Colo. Received thru Keen Bros., April, 1905.

This seed is from a good crop grown under conditions of unusual drought and high
temperature. It may therefore be valuable in extending the range of this plant
farther south.

13796. ViciA ANGUSTiFOLiA (?). Vetch.

From Augusta, Ga. Received thru the N. L. Willet Drug Company, April, 1905.

Said to be the most valuable vetch grown in the vicinity of Augusta, Ga.

13797. LOLIUM BONAERENSIS.

From Argentina. Received from Argentine exhibit, Louisiana Purchase Expo-
sition, spring of 1905.

13798 to 13800.

From Buitenzorg, Java. Presented by Doctor Treub. Received May 4, 1905.

13798. Nephelium lappaceum. Rambutan.

13799. Nephelium mutabile. Kapoelasan.

13800. Gakcinia mangostana. Mangosteen.
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13801 and 13802.

From London, P^ngland. Received thru James Veitch & Son, April 21, 1905.

13801. Acer myabei. 13802. Magnolia stellata
ROSEA.

13803. Agapanthus umbellatus.

From Berlin, Germany. Received thru L. Spath in 1902.

13804. (Undetermined.)

From Argentina. Received thru Dr. B. T. Galloway in 1902.

Seeds of a tree probably belonging to the family Myrtaceae.

13805. Hesperaloe funifera.

From CerritoH, Mexico. Received August, 1903. Grown under G. & G. No.
3995 and numbered in May, 1905.

"While the plant is used to a considerable extent for the production of fiber in

Mexico, I think it is doubtful whether it could be used for this purpose profitably in

this country with our present facilities for cleaning fiber. It is a rather striking

ornamental plant, with its large open panicle of i)inkish or purplish flowers, followed

by pear-shaped, dark-purple seed pods. I would recommend it especially for plant-

ing in dry situations in parks and in the Southern States. In the northern part of

its range in Mexico it must endure winter temperatures down to zero, and if planted
in well-drained soils and i)rotected by a mulch in winter, it will doubtless survive out
of doors in the parks of the Southern States." (Dewey.

)

13806. PsiDiUM GUAJAVA POMiFERUM. Guava.

From Argentina. Received thru Dr. B. T. Galloway in 1902. Grown under
G. & G. No. 358 and numbered in May, 1905.

13807. HiPPEASTRUM hyb.

From Washington, D. C. Numbered May 7, 1905.

A seedling with doul^le flowers, ])roduced by Mr. G. W. Oliver by crossing.

13808. CiNNAMOMUM CAMPHORA. Camphor.

From Huntington, Fla. Collected by Mr. W. O. Richtmann, of Drug and
Medicinal Plant Investigations, from a tree on the grounds of Dr. George E.

Walker, April, 1905.

13809 to 13818.

From Laguna, Cal. Collected by Dr. B. T. Galloway, in the vicinity of l^guna,
and sent to Mr. G. \V. Oliver for use in breeding. Received May 7, 1905.

13809. Medicago sp. 13811. Lespedeza .iapomca.

13810. Tri FOLIUM sp.

13812. AvENA sp. Oat.

"Thousands of acres of this wild oat are being harvested for hay. Good
thing for hybridizing. Grown on soil with 10 inches of rain. Cuts 4 to 5

tons ])er acre." {(uilloiray.

)

13813. (Undetermined.) Grass.

13814. (Undetermined.) Grass.

13815. (Undetermined.) Grass.

13816. KcniNocvsTis sp. 13818. Bioomkima aukka.
(No. 1.)

13817. luiiiNocvMis sj).

(N.». 2.)
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k

13819 to 13851. DiosPYROS kaki. Japanese persimmon.
A collection of plants of named varieties secured for the uae of Mr. G. W. (Jliver

in breeding work. Received in January, 1905.

13819 to 13820. v

Received thru the P. J. Berckmans Company, Augusta, Ga.

13819. Marugata. 13820. Miyetan.

13821 to 13825.

Received thru the Fancher Creek Nurseries, Fresno, Cal.

13821. Dai-daimaru. 13824. Tmro noko.

13822. GoshigaU. 13825. Yemon.

13823. Hachiya.

13826 to 13834.

Received thru Mr. G. L. Taber, Glen St. Mary, Fla.

13826. Costata.

13827. Okame.

13828. Taber' s No. 23.

13829. Taber's No. 129.

13830. Tane nashi.

13835 to 13851.

Received thru the Yokohama Nursery Company, Yokohama, Japan.

13831.
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13859. Allium cepa. Onion.

From Paris, Fra^e. Presented by Vilmorin-Andrieux &, Co. Received May
6, 1905.

Sainte Marie. "This onion is remarkable for its great earliness. It is flat in shape,
with a very fine neck, and produces, as quickly as the White Queen onion, marketable
l)ulbs ot" a larger size than those of the latter. It seems to us that it might be a desir-

able variety for truck farmers in the Southern States." ( Vilmorin-Andrieux ct Co.)

13860. Stipa tenacissima. Esparto grass.

From Office of (irass and Forage Plant Investigations. Received Mav 9, 1905.

Originally from J. :\L Thorburn & Co., New York, N. Y. (Agrost. No. 2216.)

13861. Nephelium mutabile. Kapoelasan.

From Buitenzorg, Java. Presented by Doctor Treub. Received May 12, 1905.

13862. Clitoria ternatea (?) Butterfly pea.

From Porto Rico. Grown from seed presented by the Governor. Plants num-
bered May 6, 1905.

13863. Clematis davidiana. Clematis.

From Philadelphia, Pa. Received thru Henry A. Dreer, Incorporated, ^lav 6,

1905.

13864. Hydrastis canadensis. Grolden-seal.

From Mantua, Ohio. Received thru Mr. A. AV. Russel, at the request of Mr.
W. W. Stockberger, May 15, 1905. Seed for use in connection with experi-

ments being carried on by Dr. R. H. True.

13865 to 13924.

From Pretoria, South Africa. Presented by ]\Ir. G. Baylis, Division of Botany,
Transvaal Department of Agriculture, thru Prof, W. J. Spillman. Received
May 1, 1905.

A collection of native grass seeds as follows (the numbers in parentheses are

Mr. Baylis's):

F. R A (; R O S T I s s p

.

(250/05.)

E R A G R O S T I S S p .

(251/05. ) .

13877. AcROSTissp. (252,05.)

C A P R I O L A n A CT Y LO N
(25S05.)

13879. ARisTiDAsp. (254,05.)

13880. AxDRopoGox sp.
(255/05.)

13881. Elionurus argentenus.
(256,05.)

1 3882. A \ D R o p o G o N s p

.

(257/05.

)

13883. Eragrostis plana.
(258/a5.)

13884. 1!ra(;rostis lappcla di-

va rkh'LA. (259/05.)

13885. 1' i: A <; KosT 1 .s sp.
(200,05.)

13865.
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13865 to 13924—Continued.
13886. Arundinella ecklomi.

(2()I/05.)

13887. Chaetociiloa sp.
(282/05.

)

13888. (Native grans.)
(263/05.)

13889. Andkopogon eucomus.

(264/05.)

13890. (Native grass.)
(265/05.)

13891. (Native grass.)
(277/05.)

13892. AmsTiDAsp. (278/05.)

13893. Triciiolaena rosea.

(279/05.

)

1 3894. P A N I C I M C O L O N U M .

(281/05.)

13895. Chloris virgata.
(282/05.)

13896. Eragrostis sp.
(285/05.

)

13897. Eragrostis sp.
(286/05.)

13898. (Native grass.)
(287/05.)

13899. Aristida sp. (288/05.)

13900. Eragrostis sp.
(289/05.)

13901. Chloris virgata.
(290/05.)

13902. (Native grass.)
(291/05.

)

13903. (Native grass.)
(292/05.)

13904. Eragrostis sp.
(293/05.)

13906. (Native grass.)
(294/05.)

13906. E R a G R O K T I S H p .

(295/05.)

13907. (Native grsss.)
(296/05.)

13908. (Native grass.)
(297/05.)

13909. (Native grass.)
(298/05.)

13910. Chaetochloa aurea,
(299/05.)

13911. Chaetociiloa sp.

(300/05.)

13912. Chaetochloa xigriros-
tre (?) (301/05.)

13913. Panicum isachne.
(302/05.)

13914. Chaetochloa pennise-
TUM (?) (303/05.)

13915. (Native grass.)
(305/05.)

13916. (Native grass.)
(306/05.)

13917. (Native grass.)
(307/05.)

13918. (Native grass.)
(308/05.)

13919. Chaetochloa sp.

(309/05.

)

13920. (Native grass. "i

(310/05.)

13921. Eragrostis major me-
gastachya. (311/05.)

13922. Paniculum sulcatum.
(312/05.)

13923. (Native grass.)
(313/05.)

13924. (Native grass.)
(315/05.)

13925 to 13946. Clematis spp. Clematis.

k

From Philadelphia, Pa. Received thru Henry A. Dreer, Incorporated, Mav 6,

1905.

13925. Clematis flammula {Rubra marginata).

13926. Clematis indivisa.

13927. Clematis coccinea.

13928 to 13945. Clematis spp.

13928. Anderson Henryi. 13932. Gipsif Queen.

13929. BosTcoop Seedling. 13933. Jackmani.

13930. Fairy Queen. 13934. Jackmani Supcrha.

13931. Duchess of Ediyi- 13935. Lllac'ma Flori-

burgh. bunda.
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13925 to 13946—Continued.
13928 to 13945—Continued.

13936. M. Koster.

13937. Mine. Baron Veil-

lard.

13938. Mme. Van Houlte.

13939. Miss Bateman.

13940. Standishi.

13946. Clematis ixtegrifolia DrRAXDii.

13941. The Gem.

13942. 'ihe President.

13943. Countess of Onslow.

13944. Duchess^ ofAlbany.

13945. Duchess of York.

13947 to 13949. Phalauis canakiensis. Canary grass.

From Monte, Grand Canary. Presented by Mr. Alaricus Delmard, Hotel Santa
Brigada. Received April 24, 1905.

"Fludaris canariensis^ as a matter of fact, is hardly grown in the islands and mostly
comes from the Province of Alicante, in Spain. But one person grows it here, and
I will forward you a packet of the seed. Again I regret that I can only discover one
variety as grown here. It may have been grown as a crop for the sale of seed in
former times in these islands, but certainly is so no longer. The seed I now have
comes from Morocco and Buenos Aires, and also from Seville; that from the former
two places costs 62 pesetas for 100 kilos, and from Seville 65 pesetas." {Delmard.)

13947. Oirown in Buenos Aires. 13949. Grown in Monte.

13948. ( irown in Morocco.

13950 and 13951. Phalaris spp.

From San Giovanni a Teduccio, Italy. Received thru Dammann & Co., April
25, 1905.

13950. Phalaris canariensis. Canary grass.

13951. Phalaris arundinacea. Heed canary grass.

13952 to 13966. Beta vulgaris. Sugar beet.

Sugar-beet seeds planted at Fairfield, Wash., in the spring of 1905, by Mr. Joseph
F. Reed, assistant in sugar-beet experiments, from selected roots.

13952. Kleinwanzleben; tested 23 per cent sugar.

Roots selected from Mr. E. II. Morrison's general stock in 1903. Seed raised
in 1904.

13953. Kleinuxuizleben; tested 23 per cent sugar.

Roots selected from No. 12846 (Lehi seed) in 1903. Seed raised in IJKM.

13954. l\li''niii(())zlcben; tested 22 per cent.

Roots selected from Mr. K. 11. Morrison's general stock in 1903.

13955. K'lrlntidiizh'bcii; tested 21 per cent.

Roots selected from Mr. E. II. Morrison's general stock in 1903.

13956. Klein frail zh'ben; tested 20 j)er cent.

Roots selected from Mr. K. 11. Morrison's general stock in 1903.

13957. k'l< iiiiKiiizlcbrn: tested 19 per cent.

Roots selected from Mr. Iv II. Morrison's general stock in 1903.

13958. Kteinwanzhbiu; tested 19 per cent.

Roots selected from No. I2S46 (Lehi seed) in 1903.

13959. Klrni iranzlel.cn: tested IS per cent.

I\oots selected from .Mr. E. 11. Morrison's general stock in 1903.
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13952 to 13966 -Continued.

13960. Kleinwanzlehen; tested 18 per cent.

Roots selected from No. 12849 (Morrison seed), 1903.

13961. Kleinwanzlehen; tested 18 per cent.

Roots selected from No. 12846 (Lehi seed) in 1903.

13962. Kleinwanzlehen; tested 17 per cent.

Roots selected from Mr. E. H. Morrison's general stock in 1903.

13963. Kleinwanzlehen; tested 16 per cent.

Roots selected from Mr. E. H. Morrison's general stock in 1903.

13964. Dippe Elite Kleinwanzlehen; tested 16 per cent.

Roots selected from Dippe Kleinwanzlehen, 1903.

13965. Kleinwanzlehen; tested 15 per cent.

Roots selected from Mr. E. H. Morrison's general stock in 1903.

13966. Kleinwanzlehen; tested 15 per cent.

Roots selected from Mr. E. H. Morrison's general stock in 1903. The outside
seed stalks were cut out, allowing more nourishment to the stalks i:)ro(luced

from the inner or sugar rings of the beet.

13967. Carissa arduina. Amatungulu.
From Cape Town, South Africa. Presented by Prof. P. MacOwan, government

botanist. Department of Agriculture, Cape of Good Hope. Received April 24,

1905.

"A handsome apocynaceous shrub which may make an ornamental hedge plant
in your Southern States. The glittering green of the foliage and the curious rectan-
gular mode of branching catch the eye, but, like some other African Sepiariae, it

requires the severest di.^cipline with tlie shears, and, I must say, submits to it well.
"Even the Apple-of-the-Kei, now spread over the warmer world, is not more des-

tined to the steel than is this Carissa. The flowers are borne in small umbels, bril-

liantly white, scented, and succeeded by lots of scarlet ovoid fruits, the beloved
'num-nums' of natives and kids generally. I hope you will push it into notice
among amateurs. They can make cones or pyramids of it, if they like, in the antique
topiary fashion.

'

' ( MacOivan. )

13968 to 13975.

From Pretoria, Transvaal, South Africa. Presented by Prof. J. Burtt Davy,
government agrostologist and botanist, Transvaal Department of Agriculture.
Received May 15, 1905.

** Small samples of local varieties of wheat, oats, Nepaul barley, and maize. For
your guidance in their disposal I may say that this is a region of hot days and cool
nights (trosty in winter), with summer rains, and a long, cool, rainless winter. The
rainfall runs from 20 to 30 inches, but is discounted by six or seven months of

practical drought." {Davy.)

Oat.

Barley.

Corn.

Corn.

13968.
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13968 to 13975—Continued.
13972. Zea mays.

Wiite Botman Mealle. (694/04.)

13973. Triticum vulgare.

Klein Koren. (284/05.)

13974. Triticl-m vulgare.

Tibel. (216/05.)

13975. Triticum vulgare.

WolKoorn. (498/04.)

13976 to 13985. Berberis sp.

From St. Petersburg;, Rue^sia. Presented by
Roval Botan't-al (lanlens. Received Mav

13976.
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14000 to 14005. Gladiolus spp. Gladiolus.

From New York, N. Y. Received from Mr. W. Van Fleet, April 5, 1905.

14000. Gladiolus ckuentus. 14003. Gladiolus psittacixcs.

14001. Gladiolus purpureo- 14004. Gladiolus saunder.sii.

AURATUS.

14002. Gladiolus dracoce-
PHALUS.

14005. Gladiolus leichtlini.

14006 to 14072. Gladiolus spp. G-ladiolus.

From Floral Park, N. Y. Received thru Mr. John Lewis Childs, April 8, 1905.

14006 to 14034. Gladiolus 14062 to 14072. Gladiolus
childsii. lemoinei.

14035 to 14061. Gladiolus
gandaven-
SIS.

14073 to 14087. Gladiolus spp. Gladiolus.

From Berlin, N. Y. Received thru Mr. Arthur Cowee, April 12, 1905.

14088 to 14155. Gladiolus spp. Gladiolus.

From Nancy, France. Received thru V. Lemoine & Son, May 4, 1905.

14156 to 14259. Gladiolus spp. Gladiolus.

From Paris, France. Received thru Vilmorin-Andrieux & Co., May 10, 1905.

14260 to 14267. Gladiolus spp. Gladiolus.

From Erfurt, Germany. Received thru Haage & Schmidt, May 10, 1905.

14268 to 14412. Gladiolus spp. Gladiolus.

From Somerset, England. Received thru Kelway & Sons, Langport, May 12,

1905.

(See the circular of the Bureau of Plant Industry entitled "A Varietv Collection of

Gladiolus," 1905.)

14413 to 14418.

From Sultepec, Mexico. Presented by Mr. Federico Chisolm. Received May
12, 1905.

A small collection of unidentified plants.

14419. TuLiPA sp. Tulip.

From Dedham, Mass. Received thru Mr. A. W. Cheever, August 25, 1905.

14420 and 14421. Nicotiana tabacum. Tobacco.

From Sao Paulo, Brazil. Presented by Dr. H. M. Lane, Mackenzie College.

Received May 25, 1905.

14420. Fumo Creolo. Seed from near Cotia, State of Sao Paulo, Brazil.

14421. Seed from Pirassununga, State of Sao Paulo, Brazil.

14422 to 14431.

From Honolulu, Hawaii. Presented by Mr. Ralph S. Hosmer, superintendent
of forestrv, Hawaiian Bureau of Agriculture and Foresttv. Received May 31,

1905.

14422. Rauwolfia sandwincensis.

Native name Hao. A small, milky tree.
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14422 to 14431— Continued.

14423. CHEIRODENDRON GAUDICHAUDII.

Native name Olapa. A tree 30 to 50 feet high. The natives prepare a bkie
(lye from the t)ark and leaves.

14424. Maha sandwicensis.

Native name Lama. Grows to a height of from 20 to 40 feet.

14425. Caesalpinia kauaiexsis.

Native name Uhiuhi. A low shrul) 3 to 4 fee

14426. Erythrixa moxosperma.

Native name Wiliu'lli. An ornamental tree 20 to 25 feet high, -with short,

thick .trmik and spreading crown. The tree loses its leaves in late summer,
and in the spring before the new leaves are out scarlet flowers appear. The
wood is soft and corklike.

14427. Dracaena aurea.

Native name Halapepe. A glabrous tree 20 to 25 feet high, from the wood
of which the natives used to carve their idols.

*

14428. Mvrsixe lassertiana.

Native name Kolea. A tree 20 to 50 feet high. The natives used to extract

a red dye from the bark.

14429. Alphitoxia poxderosa.

Native name Kauirila. A tall tree, often attaining 50 to 83 feet. The wood
is remarkable for close grain, hardness, and heavy weight, on which account
the natives preferred it for making spears, mallets for beating kapa, and other
tools; turns black with age.

14430. DonoxAEA viscosa.

Native name Aalli.

14431. Myoporum saxdwicexsis.

"Native name Naeo. English name ' bastard sandalwood.' Tree 20 to 30 feet

high. The wood of this tree, most so the roots, becomes fragrant on dry-

ing, with an odor resembling that of sandalwood, whence its Knglish name.
After the exhaustion of the true sandalwood it was exported for some time to

China as a substitute." {Hillebrand.

)

14432. Gp:rbera jamesoni. Barberton daisy.

From Lourenco INIanjue/, East Africa. Presented by ]Mr. A. E. Graham-
Lawrence, thru Hon. W. Stanley Hollis, United States consul. Received Julv

14, 1905.

14433. (Undetermined.) " Lemoncito."

From Manila, P. I. Received thru Capt. George P. Ahern, chief of the Bureau
of Forestry, Manila Bureau of Agriculture, July 17, 1905.

"This is a small plant, the height of which does not exceed one and one-half of

that of a man, and is known <tnly by the name of 'lemoncito.' It usually has about
live very leafy branches. Its trunk is nearly 20 centimeters in diameter, of a light-

yellow color, with blackish sjtots hardly perceptible, and of a line (ihrous texture.

It is not very well known by the conimon jieople. Its branches are slender and
produce leaves in groups of three, the middle one being the largest; in the growth of

the leaves are found thorns somewhat jironouuced; tlu' groups of leaves are arranged
in alternating order on either side of the branch up to the end. Its trunk has no
odi»r but its fruit lias an agreeable odor somewhat like maraschino. Th(\v ap|»ear

betwi'cn the groups of leaves at the time of opening of the calyx of a fhnver from
which they I'ome, and are sometimes found in chisters and sometimes siuirle. In the

month of May this plant produces fruit in abundance and they ripen in a few days.

97



DECEMBER, 1903, TO DECEMBER, 1905. 165

They have an oval form with a pronounced fiery color, are aromatic and edible with

a somewhat acrid yet isweet taste.

"Commonly people who have lemoncito trees make siruj) from the ripened fruit

and also preserve them." {Ahern.)

14434 to 14463.

From Mexico. Secured by Prof. P. H. Rolfs, in charge of the Subtropical Labo-
ratory, Miami, Fla., while traveling in Mexico as agricultural explorer of the
Office of Seed and Plant Introduction in April, May, and June, 1905.

14434. Prunus sp. "Ceruella."

"A form of native Prunus, resembling the peach in color, about the size of

a damson plum. Secured at Jalai)a, Mexico. This plum grows in that neigh-
borhood; consequently it is possible that seedlings from it will be able to main-
tain themselves in extreme southern Florida and Porto Rico. (Lab. No.
289.)" {Rolfs.)

14436. Persea gratissima. Avocado.

"A small quantity of bud wood secured from a tree that blooms in January
and ripens fruit in May. The special value of this particular tree lies in the
fact that it ripens in so short a time after blooming. The fruit, altho delicious
and otherwise good, is too small to prove of value on the market. Its special

value, liowever, lies in the fact that when it comes into bearing it can be used
for hybridizing with the early forms that do have marketable fruit, and con-
sequently the introduction is very desirable. (Lab. No. 295.) " {Rolfs.)

14436. CucuRBiTA sp. Squash.

"This is a peculiar native (?) squash that is grown to some extent for the
market, and it is possible that it would be of use in the Southern States for a
summer vegetable on account of its extremely hard outer skin. (Lab. No.
296.)" {Rolfs.)

14437. Caesalpinia sp.

"This is a flowering shrub found at Papantla, State of Vera Cruz. It resem-
bles to some extent a plant already grown in Florida and known as the duarf
Poinciana {Caesalpina pulcherrima). It differs from this, however, in produ-
cing a much greater abundance of flowers and growing about twice the height.
It is a distinct species from that mentioned. (Lab. No. 297. ) " {Rolfs. )

14438. Ficus sp.

"A number of ripe fruits of this tree were secured from the public garden at
Papantla. The fruits are about the size of black walnuts, and are inedible,
tho not of unpleasant flavor; but the tree is very decorative. In general char-
acter of the tree and look of the leaves, this species would classifv near Fims
carica. (Lab. No. 298.) " {Rolfs.)

14439. Hibiscus sp.

"An Hibiscus that appears to be a native, bearing a very dark maroon-
colored bloom, Quite showy and striking. (Lab. No. 299.)" {Rolfs.)

14440. Vanilla sp. "Pompon."
"This species is a very strong-growing vanilla. Produces the largest pods

and in considerable quantitv. Secured near Papantla, Vera Cruz. (Lab.
No. 308.)" {Rolfs.)

14441. Vanilla planifolia (?). Vanilla.

"This number appears to be the true V. planifolia, but could not be identi-
fied. It, however, is one of the vanilla-producing species. (Lab. No. 309. )

"

{Rolfs.)

14442. Vanilla planifolia. Vanilla.

"This was secured from a vaniliary some 10 or 12 miles from Papantla. It
is probably the true V. planifolia. It is from this species that most of the com-
mercial material is produced in this section. (Lab. No. 310. ) " {Rolfs.

)
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14434 to 14463—Continued.

14443. Vaxilla sp. Vanilla.

"The exact status of this number can not be learned until the flowers and
fruit shall have been studied. It is, however, not ]'. ])lanifolia. (Lab. No.
311.)" (Rolfs.)

14444. Vanilla sp. Vanilla.

"This is rather a weak-growing species of the vanilla genus, but I have been
told that it produces beans of unusual strength. Secured on the Isthmus of

Tehuantepec. ( Lab. No. 312.
)
" ( Rolfs.

)

14445. Vanilla sp. Vanilla.

"This is a very narrow-leaved species. It is not a vigorous grower, but is

said to be of considerable value. Secured on the Isthmus of Tehuantepec.
(Lab. No. 313.)" {Rolfs.)

14446. Vanilla sp. Vanilla.

"Quite similar to 313 and may prove to be the same species, but in the field

it showed considerable difference, due to the place where it was growing.
Secured on the Isthmus of Tehuantepec. (Lab. No. 314.)" {Rolfs.)

14447. Bambusa vulgaris (?). Bamboo.

"This gigantic-growing bamboo was seen all along the way from a few miles

below Teziutlan to Papantla. It has become rather thoroly e.>^tablished, and
w^ould appear to be a native of this region. A small quantity of good seed
was obtained from fruiting specimens. (Lab. No. 316.)" {Rolfs.)

14448. Mangifera indica. Mango.

"Seed of what is commonly called Manila mango. This is proljably the
same mango that is called the J'liilippine Jiiango in Cuba. Very little fiber.

Fruit very long, aljout 5 inches, sometimes longer than this, about 3 inches
broad at its broadest, about H to 2 inches thick. Delicious flavor, free from
turpentine, and the best varieties can be eaten with a spoon, it being possible

to cut the fiber with an ordinary teaspoon. (Lab. No. 317.)" {Rolfs.)

14449. Carica papaya. Papaw.

"A very handsome specimen of this fruit was purchased for the seed.

(Lab. No. 318.)" {Rolfs.)

14450. Castilla klastica. Rubber.

(Lab. No. 319.
)

14451. LvcoPERsicuM EscuLENTUM. Tomato.

"A small tomato, which is said to be a native of Mexico and one that

occurs verv common! v, especially on the Isthmus of Tehuantepec. (Lab.

No. 320.)"" {Rolfs.)

14452. Ananas sativus. Pineapple.

"Known as the Guatemala Spineless White. This variety has a numlKT of

points that wouhl commend it for our u.'^e—spineless, ripens early, is dehcious,
and apparently a good shipper. (Lab. No. 323.)" {Rolfs.)

14453. CiCER arietinum. Chick-pea.

"This is a legume which in some respects resembles the English i)ea. and is

used very largely in preparing soups and dishes of that kind. It is not gen-
erally used in this country, but if it should prove to do well the Spanish mar-
ket w'ould use all that could be furnished for some time. (Lab. No. 327.)"

{Rolfs.)

14454. Casimihoa edilis. White sapota.

(Lab. No. 328.)

14455. "Haba."

"A legume to bo found on most of the marketi?. (I>ab. Nv). 329.)" [Rolfs.)
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14434 to 14463—Continued.
14466. riuTNis sp. "Ceruella."

''This species is said to be a native of Mexico and to jjrow very luxuriantly

in the regions where oranges are produced. If this could l)e grown in FL.rida

and Porto Kico it would be a very desirable acquisition. (Lab. No. 331.)"

(Rolfs.)

14467. MUSA ENSETE.

'

' Seed secured in Mexico City. ( Lab. No. 332. )
"

( Rolfs. )

14468. Bactris major. Palm.

"Very ornamental palm from the Isthmus of Tehuantepec. (Lab. No.
333.)" (Rolfs.)

14469. Zea mays. Corn.

"Corn that grows along the Isthmus of Tehuantepec. It has some qualities

that may adapt it for growth in the extreme southern part of the United
States. ( Lab.' No. 334. )

"
( Rolfs.

)

14460. "Haba."

"Seed of another species of legume, which occurs commonly on the various

markets in Cuba. (Lab. No. 335.) " (Rolfs.)

14461. "Bayo."

"Seed of another legume. Secured in the Vera Cruz market. (Lab. No.
337.)" (Rolfs.)

14462. Ervum lens. Lentil.

"Appears to be a lentil, as grown in Europe. Secured in the Vera Cruz
market. ( Lab. No. 338. )

"
( Rolfs.

)

14463.

"Seed of the tree referred to under 'No. 295.' (Lab. No. 339.)" (Rolfs.)

14464. CiNNAMOMUM CAMPitORA. Camphor.

This number (14464) was assigned to camphor plants distributed by Mr. E. M.
Byrnes, superintendent of gardens and grounds, in order to keep a record of the
distribution.

The seeds from which the plants were grown came from various sources.

14465. Zea mays. Corn.

From Houston, Tex. Received thru Dr. S. A. Knapp, July 14, 1905.

Laguna. Secured by Doctor Knapp from Mexico. "This is a new variety. Was
grown in Texas. In the latitude of north Texas this could be planted as late as the
first of August. '

' ( Knapp.

)

14466. Trifolium incarnatum. Crimson clover.

From Richmond, Va. Received thru T. W. AN'ood & Son, July 20, 1905.

Late.

14467. ViciA viLLOSA. Hairy vetch.

From Richmond, Va. Received thru T. W. Wood & Son, July 20, 1905.

14468. ViciA FABA. Horse bean.

From Montreal, Canada. Received thru William Ewing & Co., July 20, 1905.

14469. GossYPiUM sp. Cotton.

From Chicago, 111. Received thru Mr. I. L. Hauser (?), 225 Dearborn street,

July 17, 1905.
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14470. Eragrostis abyssinica. TefiF.

From San Giovanni a Teduccio, near Naples, Italv. Received thru Dammann
&Co., July 21, 1905.

14471. Xanthosoma sagittifolium. Yautia.

Fronn Mayaguez, P. R. Received from the Agricultural Experiment Station,

July 24, 1905.

"This variety is in many respects the best of all the yautias cultivated in tropical

America. It yields 3 to 5 pounds to the hill, and can be grown on a great variety of

soils. It requires about ten months to mature.
"This variety is known as ' Rolliza^ in Porto Rico. It is also grown in Trinidad,

Venezuela, and Balize, British Honduras. The fresh roots contain 20 per cent to

28 per cent of starch, with very little fiber. 'No. 1,' of P. R. Exp. Station."

(
Barrett.

)

14472 and 14473.

From Manila, P. I. Received thru Capt, George P. Ahern, chief of the Bureau
of Forestry, July 24, 1905.

14472. Orania philippixensis. Palm.

"A palm indigenous to the Philippine Islands." {Ahem
)

14473. Pandanus luzonensis.

"A plant indigenous to the Philippine Islands, found at elevations up to 600
meters above sea level. Apparently closely related to Pandanus snUestrU Bory,
from the island of Reunion, differing in its larger size, longer leaves, etc.

Described in Bulletin No. 17, Bureau of Government Lal)oratories, Manila,
P. 1., 'New or Noteworthv I'hilippine Plants, II,' bv Botanist Elmer D. Mer-
rill." {Ahem.)

14474. ViGNA SINENSIS. Ccwpea.
From Grovetown, Ga. Received thru Mr. AV. W. Hamilton, July 26, 1905.

14475. SoLANUM COMMERSONI. Aquatic potato.

From Montevideo, Uruguay. Received thru Dr. J, Clvde Macartnev, July 25,

1905.

14476. Opuntia sp. Prickly pear.

This number (14476) was assigned to about 500 seedling cacti sent by Mr. Luther
Burbank, Santa Rosa, Cal., to Dr. S. A. Knapp, San Antonio, Tex., for planting on
the Government demonstration farm.

14477 to 14479.

From City of Mexico, Mexico. Received thru Dr. J. N. Rose, of the United
States National Museum, July 28, 1905.

A collection of unidentified plants.

14480. Ipomoka batatas (?). Dahomey s"weet potato.

From Bordeaux, France. Received thru Hon. Albion W. Tourgee, United States
consul, July .SI, 1905.

This plant "is a native of Dahomey and very prolific. The le^ives of the plant can
be used as a substitute for spinach, and the tubers, containing a higher percentage of

sugar than beets, are fine liavored and make exceptionally good food for livestock."

(
Tourgee.

)

14481. LiLiUM LONGi?^LORUM ExiMEUM. Easter lily.

, From Wa.^hington, D C. Receivcil July lU, 1905. Selected bulbs grown in

the Department greenhouses.
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14482. JuNCUS EFFUSUS. Matting rush.

From Califofnia. Collected under the direction of Prof. A. V. Stu'uenraiich.

Roots secured from California marshes for work on the matting-rush industry.

14483. Cyperus sp.

From Kobe, Japan. Received thru Mr. A. G. Boyer, at North Galveston, Tex.,
April, 1904.

14484 and 14485. ('apsicum annuum. Pepper.

From Malaga, Spain. Received thru Hon. D. R. Birch, United States consul,
July 31, 1905.

14484. Chile. 14485. Large red sweet coin.

"This pepper is the most common variety on sale here, and the fruits are usually
about 8 inches in length." {Birch.)

14486. ScHOENOCAULON OFFICINALE (?).
" Ccbadilla."

From San Luis Potosi, Mexico. Received thru Dr. Edward Palmer from
Dr. Gregorio Borroeta, July 31, 1905.

An insecticide wash for cattle infected with ticks is said to be prepared from these
plants. Related to the fly-killer {Arniranthium muscaetoxicum) and to the green
hellebore ( Veratrum). Imported for experiments in Cuba.

14487. Prunus sibirica. Siberian apricot.

From Jamaica Plain, Mass. Received thru the Arnold Arboretum, July 28,
1905.

This variety is said to be perfectly hardy in Massachusetts.

14488. BiDENS HETEROPHYLLA. " Malpe " tea.

From Guadalajara, Mexico. Received thru Mr. Federico Chisolm, August 1,

1905.

**A great part of the stuff sold as 'tea' in Mexico is the rolled leaves of this plant."
{Chisolm.)

14489. (Undetermined.)

From Tacoma, Wash. Presented by Gen. William G. Le Due. Received Julv
27, 1905.

** Plant said to be used by the Indians as a cure for 'mountain fever;' fruits are
edible." {Le Due.)

14490. SOLANUM TUBEROSUM. PotatO.

From Edinburgh, Scotland. Secured by Prof. L. R. Jones, of the Vermont
Experiment Station, from T. A. Scarlett, and sent direct to Burlington, Vt.

El Dorado. "A potato that is of peculiar prominence for disease resistance. In
1904 speculation forced the price as high as |16 a pound." {Jones. ) (See No. 13034.

)

14491. Narcissus poeticus alba fl. pi.

From Edinburgh, Scotland. Received thru the Royal Botanical Gardens,
August 7, 1905.

14492. Panicum maximum. Guinea grass.

From Australia. Received thru J. M. Thorburn & Co., New York, X. Y.,
May 25, 1905.
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14493 to 14497.

From Paris, France. Received thru Vilmorin-Aiidrieux & Co.,* May 26, 1905.

Clover and alfalfa seeds:

14493. Thifolium pratense. Red clover.

Trefle, violet de Russie.

14494. Trifolium ixcahnatum. Crimson clover.

Trefe, iiicarnnt de Russie.

14495. Trifolium repens. White clover.

Trefle, Mane de Russie.

14496. Medicago sativa. Alfalfa.

Luzerne de Pensa (Simbirsk).

14497. Medicago sativa. Alfalfa.

Luzerne de Charkow.

14498. Persea indica.

From Monte, Grand Canarv. Presented l)v Mr. Alaricus Delmard. Received
June 1, 1905.

Seeds from Teneriffe. "Procured for the [)ur|)ose of growing stocks upon which
to graft seedling avocado (Pt^r.sva f/mtissiiiid) for planting in localities which require

a more hardy stock than the latter." {Fairchild.)

14499. Vigna sinensis. Cowpea.
From Richmond, Va. Received thru T. W. Wood & Sons, June 1, 1905.

Wonderful.

14500 to 14775. Andropogon sorghum. Sorghum.

From Bombay Presidency, India. Received by the Office of Grass and Forage
Plant Investigations, April 27, 1903, from Hon. J. W. Mollison, Inspector-

(jeneral of Agriculture in India. Turned over to the Office of Seed and Plant
Introduction and numbered in the spring of 1905.

A collection of sorghums obtained from Surat Farm, Bombay Presidency.

14500.
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14500 to 14775—Continued.
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14500 to 14775—Continued.
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14500 to 14775—Continued.
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14778. JuNCUS EFFUSUS coNGLOMERATUS. Matting rush.

From Cat Island, S. 0. Collected by Mr. J. H. Tull, June 1, 1905.

14779 to 14785. Oryza sativa. Rice.

From Xagpur, India. Presented by Hon. J. W. Mollison, Inspector-General of

Agriculture. Received June 5, 1905.

14779. Budshah Bhog.

"A fine-scented variety grown in Bengal Presidency. Grows best on clay

or sandy loam, and requires ample water till the variety comes into ear."

(
Mollison.

)

14780. Welchi

"A coarse variety grown in Bombay Presidency. Requires black soil and
ample water till ripening." {Mollison.)

14781. Kamod.
"A fine-scented variety grown in Bombay Presidency. Grows on black or

light soil, and requires ample water till ripening." {Mollison.)

14782. Basmati.

(See remarks on No. 14779.)

14783. Dad Khani.

(See No. 14779, with the exception that this is not a scented variety.)

14784. Ambe Mohr.

"A fine-scented variety grown in Bombay Presidency. Requires black soil

and ample water till ripening." {Mollison.)

14785. KatriBhoy.

(See remarks on No. 14783.)

14786. Medicago sativa. Alfalfa.

From Tashkend, Turkestan. Received thru Mr. H. W. Diirrschniidt, June 3, 1905.

14787. Opuntia sp. Prickly pear
From San Luis Potosi, Mexico. Received from Dr. p]dward Palmer, thru Dr.

J. N. Rose, of the United States National Museum, June 9, 1905.

Tuna Tapona de Castilla.

14788. Freesia sp.

From Burnett, Cal. Received thru Rees & Compere, June 12, 1905.

14789. Nerine sp.

From Raleigh, N. C. Received thru Prof. W. F. Massey, Agricultural Experi-

ment Station, June 12, 1905.

14790. Hyacinthus orientalis. Roman hyacinth.

From Burnett, Cal. Received thru Rees & Compere, June 13, 1905.

Allmlus. From S. P. I. No. 1223:J. Received from J. M. Thorburn t^ Co. in the

autumn of 1904.

14791 to 14798. Zka mays. Corn.

From Richmond, Va. Received thru T. W. Wood tt Sons, June 13, 190b.

Ro('ommen<led to be the best varieties of corn for feeding green to stock; to be

tested on sandy land near Washington, D. C.

14791. Cocke' s Prolific. 14795. lIoW s Strawberry.

14792. White Columbia. 14796. Eureka.

14793. liickorn Kixj. 14797. Virtjiuia Emilage.

14794. M<niniti>(h Slute Peg. 14798. lilouurs Pmlijir.

!»7
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14799. Freesia sp.

From Great Neck, Long Island, N. Y. Received thru Mr. Rudolph Fischer
June 13, 1905.

Purity.

14800. SOLANUM TUBEROSUM. PotatO.

From Ehnira, N. Y. Received thru Prof. L. R. Jonea from Mr. C. F. Vander-
hoff, Oak Grove fruit farm, May 18, 1905.

Blightproqf. "Recommended as remarkably resistant to disease (blight) and
also excelling in yield, size, uniformitv, anJ compactness of tuber development in
the hills." {Joves.

)
(L. R. Jones's No. 64.)

14801. GossYPiUM sp. Cotton.

From Lima, Peru. Received thru "W. R. Grace & Co., New York, N. Y., June
7, 1905.

Seed of Peruvian cotton grown at lea, in the southern part of Peru.

14802 to 14805.

From Pfiffelbach, near Apolda, Germany. Received thru Mr. A. Kirsche, June
8, 1905.

14802. AvENA sATivA. Oat.

14803. Triticum vulgare. Wheat.

Spriiig.

14804. Beta vulgaris. Beet.

Ideal.

14805. Daucus carota. Carrot.

14806 to 14810. Opuntia ficus indica. Prickly pear.

From Malta. Received thru Dr. G. Borg, of San Giovanni, June 12, 1905.

14806. Small, yellow-fruited, 14809. Reddish yellow fruited,
seedless. seedless.

14807. White-fruited. 14810. Yellow-fruited.

14808. Red-fruited.

14811. PoLiANTHES TUBEROSA. Tuberose.

From Austin, Tex. Presented by Mr. F. T. Ramsey. Received June 16, 1905.

14812. LiLiUM PHiLippiNENSE. Bengu^t lily.

From Boston, Mass. Received thru R. & J. Farquhar & Co., June 16, 1905.

14813 aiid 14814.

From Manila, P. I. Received thru Prof. William S. Lyon, horticulturist in
charge of seed and plant introduction. Bureau of Agriculture, Manila, P. I.-,

June 6, 1905.

14813. Eriodendron anfractuosum.

"The lint with us is a better color than some of the kapok that comes from
Java, and commands a better price in this market. It is, I think, perhaps
due more to climatic or soil influences than to any varietal difference."
{Lyon.)

14814. Orania phiijppinensis.

"Pericarp rich in starch—24 per cent. Very ornamental." {Lyon.)
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14815. Nephelium mutabile. Kapoelasan.

From Buitenzorg, Java. Presented by Doctor Treub, director of the Department
of Agriculture. Received June 19, 1905.

14816 to 14821. Opuntia ficus indica. Prickly pear.

From Palermo, Sicily. Received thru Dr. A. Borzi, director of the Botanic
Gardens, June 10, 1905.

14820. Bianchi.

14821. (Miscellaneous; unla-
beled.)

14816.
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14888. Nephelium litchi. Litchi.

From Honolulu, Hawaii. Received from Mr. G. P. Wilder, thru Mr. James
Mills, Arlington Heights Fruit Company, Riverside, Cal., July 10, 1905.

"The tree which bore these fruits is one of the two or three mature trees of this

species in Hawaii and is the property of Mrs. Afong. The price of these fruits is

about 3 cents each on the retail market of Honolulu. Seeds from ^Mrs. Afong's

trees are being extensively planted in the islands; the demand is likely to be much
greater than the supply for many years. It is believed the variety comes fairly

true from seed, but in China, where about six distinct sorts are recognized, grafting

or inarching is rehed upon for best results.

"The yellowish, sweet, pulpy arillus of this fruit is highly esteemed in China,

Cochin China, and the PhiUppiiies. It also fruits in f]ast Australia, and it can
undoubtedly be grown with protit in Porto Rico, south Florida, and California.

" The fruit resembles a stra\vl)erry or large acorn in size and shape but has a shell-

like, rough skin; the pul}) is white, very juicy, and of a peculiar sweet and sour

flavor, the taste for which does not have to be acquired." ( Wilder.)

1488S and 14890. Peksea (jkatissima. Avocado.
From Citv of ^Mexico, ^Mexico. Presented bvthe American ambassador, lieceived

July 13, 1905.

14889. Seedless. 14890. Seedless Butter.

14891. SoLANUM MURICATUM (?). Pepino.

From Port of Spain, Trinidad. Received thru ]Mr. Fugenc Andre, July 7, 1905.

14892. (Undetermined.)
From Kongo Free State, Africa. Presented by the director of the P>otanical

(harden at Fala, thru the Department of Finances, P>russels, Belgium. Received
July 17, 1905.

A wild ornamental recently discovered in the Kwango Oriental district of the

Lower Kongo, Kongo Free State.

14893 and 14895. Solanum tuberosum. Potato.

From (^uito, Fcuador. Presented by ]Mr. L. ]\Iartines, chief of the Department
of Public Instruction, Section of Agriculture.

Seed potatoes.

14893. Chola.

Fiom the "I'd Obraje" estate, Senor Luis F. Lopez Ortega, })roprietor,

parish of Chillogallo, Province of Pichincha, 2,900 meters alx)ve sea level.

(No. 1.)

14894. Uchu-rnmi.

From the "Carrion" estate, Senor Carlos Mateus, proprietor, parish of

Lloa, Province of Pichincha, 2,900 meters above sea level. Grown in alluvial

soil. (No. 2.)

14896. rhola.

Grown on same estate as preceding, at the base of Pichincha volcano, 2,900

meters above sea level, in dark, heavy soil. (No. 3.)

14896 to 14906.
From Richmond, New South Wales. Presented by ^U\ II. W. Potts, principal

of the Hawkesbury Agricultural College. Received June 26, 1905.

14896. Am)Kopo(;on akkinis. 14901. Fhkiiakta stm*oii)F>;.

14897. 1-ka(;kostis hkowmi in- 14902. Tank im kki tsim.
TKHIU'I'TA.

14898. 1'!i{A(;kohtis iipiosrv-
CHYA.

14899. Kra(;i«)stis imlosa.

14900. Stkucii.ia divkksh-olia.

14903. Panhtm sAN(ii inai.e.

14904. PasI'AI-UM HKEVlFOI.n'M.

14905. CnAKTociii.oA (ji.aica.

14906. StM'A TICKEIU.
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14907. Citrus decumana.

From Oneco, Fla. Received thru Reasoner Brothers, July 3, 1905.

Stick's Ircsai Bed.

Pomelo.

14908. PlIYSALIS EDULTS. Cape gooseberry.

From Cape Town, Soutli Africa. I'resented by Prof. C. P. Pounsljury, govern-
ment entomologist, (,'ape of Ciood Hope Department of Agriculture,. Recc-ivfd
June 26, 1905.

"The mother plantation is at Wynberg, here in the Ca])e Peninsula. The i)lant

with us is a perennial, but the frost will cut it down. In some districts it fruits well;

in others, scarcely at all. It seems to do best on the border of woodlands. A species
of Tetranychus is its one great pest in South Africa. Mr. Malky tells me that his

brother has tried it in Texas without success." {Lounshury.

)

14909 to 14921. Zea mays. Popcorn.

From Santiago, Chile. Presented by Sefior Salvador Izquierdo, Santa Ines,
near Santiago. Received June 23, 1905.

"Samples of popcorn used in Chile for the manufacture of 'llalli.' Samj^les were
without names or specilic data other than the above." {Fairchild.)

14922. Thysanolaena agrostis.

From Calcutta, India. Presented by A. Gage, officiating superintendent, Royal
Botanic Garden, Sibpur, near Calcutta. Received June 24, 1905.

See S. P. I. No. 8445, for a description of this unusually beautiful ornamental cane.

14923 to 14944. Opuntia sp. Tuna.

From San Luis Potosi, Mexico. Received from Dr. Edwanl Palmer thru Dr.
J. N. Rose, of the United States National Museum, June, 1905.

14936. (No label.)

14937. (Doctor Rose's No.
613/05.)

14938. (Doctor Rose's No.
614/05.)

14939. iirmc/<cr« (Doctor Rose's
No. 643/05).

14940. Cueja ( Doctor Rose's No.
644/05).

14941. (Doctor Rose's No.
646/05.

)

14942. Caniuesa Frisco (Doctor
Rose's No. 673/05).

14943. Mansa Color de liosn

(Doctor Rose's No.
674/05).

14944. Cri/staliva Blanco (Doc-
tor Rose's No. 675/05).

14923.
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the seeds are removed, another in the ordinary way, the third a hard marmalade.
If the seeds are sent to some suitable experiment station with long seasons, they will

be as useful as in Mexico." {Palmer.

)

14948. Lapageria rosea. Chilean bellflower.

From Coronel, Chile. Presented by Mr. Teodoro Finger, of La Compania de
Aranco (Limited). Keceived July 3, 1905.

"The plant is a creeper, evergreen and lasting, growing up the highest trees and
covering the same entirely with its foliage, and in winter the most beautiful sc-arlet-

red big bell-like blossoms make it the favorite Chilean flower for the sight and decora-
tion when no other flowers are blooming. It has given to the Chilean forests a
peculiarly attractive and beautilul apjKarance, being mentioned by almost every
traveler. It grows on any soil, preferring heavy red-clay soiU It requires fair water-
ing. It always climbs up a bushy shrub or on a tree. You can sow it in spring,

and it stands a light frost without danger. It is entirely an ornamental plant. The
roots go down very deep and form a potato at the end, whicli causes the death of

the plant if it is cut off at transj)lanting. The plants have been taken to Europe,
and especially are they grown in hothouses and winter gardens in England. It has
caused attention that the plants transi)lanted to Europe, giving once red Ijlossoms,

will never give red blossoms again, but only white ones. It is very difhcult to get

ripe seeds in the virgin forests, r.s the birds are very fond of them. The seeds are

covered with a small cucumber-like and a little sourish-tasting mass, which the
natives like to eat. I find no pleasant taste in them at all." {Finger.

)

14949 to 14951. Opuntta spp. Tuna.

From San Luis Potosi, ^lexico. Ixeccived from Dr. Edward Palmer, thru Mr.
W. E. Safford, of the Bureau of Plant Industry, June, 1905.

14949. Tdpona. Red, globular
fruit.

1495C. Ciirdond. Yellow fruit.

14951. (An unnamed variety;
has thick, tul)erculated

root.

)

14952 to 14962.
From Shanghai, China. Presented by Mr. Edward S. Little. Receive<l in May,

1905.

14962. (jlvcixk hisfida.

Black.

14953. Glvcink hispida.

Large yellow.

14954. Clycixk hisi>ii)a.

Small i/elloiv.

14955. PA.Mtr.M MII.IACEIIM.

Red.

14956. PaNK IM MII.IACKLuM.

White.

14957. i>kassi(\ ( iiinknsis.

14958. Sksa.mim indicim.

BlnrJc.

14959. Sksamim induim.

White.

14960. PUASKOI.IS l{AI)IATrs.>

14961. .\ha< MIS mvi'»)<;aka.

Small.

14962. .\KAriiis ini'iKiAKA.

Large.

Soy bean.

Soy bean.

Soy bean.

Broom-corn millet.

Broom-corn millet.

Chinese rape.

Sesame.

Sesame.

Mung" bean.

Peanut.

Peanut.
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14963. Oryza sativa. Rice.

From Kobe, Japan. Presented l)y M.-. K. Ojiini, custom-house, Kobe, Japan.
Received A[)ril 17, 1905.

14964 to 14971.

From Kashmir, India. Received thru the Office of Farm Management Investi-

gations, Julv 8, 1905. Seeds collected by Messrs. Ellsworth Huntington and
R. L. Barrett.

14964. HoRDEUM vuuiAKE. Barley.

"Barley from Sonamarg, in the Sind Valley, Kashmir. Altitude, 8,500

feet; rainfall, probably 50 inches." {Huntington.)

14965. HoRDEUM vi'LGARE. Barley.

Hull-less. "From Dras, in the Indus Valley, India. Altitude, 10,100 feet;

rainfall, probably about 30 inches, mostly as snow. Irrigation is practised.

Snow was 6 feet deep April 13, and lasts till well into May." {Huntington.)

14966. Lathyrus sp.

From Dras, in the Indus Valley, India.

14967. Oryza sativa. Rice.

I'FromKund, in the Sind Valley, Kashmir, India. Elevation, 6,800 feet.

The climate of this region is so severe that on April 7, 1905, after an unusually
hard winter, the ground was still well covered with snow. The rainfall of

the region is perhaps 40 to 50 inches, well distributed thruout the year."
{Huntington.

)

14968. Panicum miliaceum. Broom-corn millet.

"From Kulan in the Sind Valley, Kashmir, India. Altitude, 7,200 feet.

Precipitation, about 40 inches. Snow lasts till April." {Huntington.)

14969. Fagopyrum tataricum. Buckwheat.

" Hindustani Urumba,' from Kund, in the Sind Valley, Kashmir, India. Alti-

tude, 6,800 feet. The climate of this region is such that on April 7, 1905, after

an unusually severe winter, the ground was still well covered with snow.
This grain is said to make good bread, tho slightly bitter. The rainfall of

the region is perhaps 40 inches or more, well distributed thruout the year."

{Huntington.)

14970. Triticum vulgare. Wheat.
" From Tashgam, Indus Valley, India. Rainfall from 25 to 30 inches,

mostly as snow. Irrigation necessary. Snow lasts till middle of April."

{Huntington.)

14971. Zea MAYS. Corn.

"From Kund, in the Sind Valley, Kashmir, India. Altitude, 6,800 feet.

The rainfall of the region is perhaps 40 to 50 inches, well distributed thruout
the year. The climate of this region is such that on April -7, 1905, after an
unusually severe winter, the ground was still covered with snow." {Hunt-
ington.

)

14972 and 14973.

From Quito, Ecuador. Presented by L. Martines, chief of the Department of

Public Instruction, Section of Agriculture. Received July 13. 1905.

14972. Medicago sativa. Alfalfa.

From Guanando district, Province of Chimborazo, 2,400 meters above sea

level.

14973. SoLANUM TUBEROSUM. Potato.

Chauca. White and black. Early variety from Hacienda Magdalena, Prov-

ince of Imbabura, 2,225 meters above sea level.
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14974 and 14975.

From Sao Paulo, Brazil. Presented by Dr. H. M. Lane, July 25, 1905.

14974. Phaseolus lunatus. Lima bean.

Grown in Batataes. Doctor Lane says that these are the most wonderfully
prolific pole beans he ever saw.

14975. XicoTiANA TABACUM. Tobacco.

Seed from Goyaz. Doctor Lane is afraid it is a mixt lot, as the friend who
sent it wrote: "It contains the best varieties j/rown in the State. The White,
Yellow, and Giant can easily be distniguished in the plants."

14976 to 14979. Nicotiana tabacum. Tobacco.

From Cachoeira, Bahia, Brazil. Received from Mr. W. A. Waddell, July 28,

1905. Sent at the request of Dr. H. M. Lane, of Sao Paulo.

14976. Seed from Santa Estevao. 14978. Seed from Cabe^as de

14977. Seed from Outeiro Red-
Murityba.

endo. 14979. Seed from Cruz das
Almas.

14980 to 14983. Opuntia spp. Prickly pear.

From Tunis, North Africa. Received thru the director of the Tunisian Depart-
ment of Agriculture and Commerce, July 28, 1905.

14980. Opuxtia ficus-indica. 14982. Opixtia ficus - ixihca

14981. Opuxtia tux a.
ixekmis.

14983. Opuxtia kobust.\.

14984 to 14989.

From Cape Town, South Africa. Received thru the Smithsonian Institution,

from Mr. II. J . Chalvin, superintendent of the Municipal Ciardens, July 29, 1905.

14984. Asparagus crispus. 14987. Sparaxis purpurea.

14985. Freesia refracta alba. 14988. Synnotia bicolor.

14986. Sparaxis bulbifera. 14989. Tritoxia fenestrata.

14990 and 14991.

From Paris, France. Received thru Vilmorin-Andrieux tt Co., August 10, 1905.

14990. YiciA villosa. Hairy vetch.

14991. IIedvsarum coronarium. Sulla.

14992. Zea MAYS. Popcora.

From Amboina, Dutch Fast Indies. Presented bv Mr. Roskott. Received
August 9, 1905.

14993. Citrus australasica. Finger lime.

From Queensland, Australia. Presented to Prof. W. M. Hays, St. Anthony Park,
Minn., l)v Mr. James Pink, of Wellinirt(»ii Point, near Brisbane, i^eceived

Au«rust 11, 1905,

" It is a fruit which I think capa])le of great improvement. Nothing has ever
been attempted with it here, and I send you a few dried fruits wliich, I have no doubt,
contain good seeds. The jilant is a large shrub, very limited in its distrilmtion.

"The fruit when well grown is from 'A to 4 inches long, of a bright orauge-crimson
color, ami of excellent (la\(n." ( I'Ink.

)

14994. rRiFOLUM iNCAHNATi M. Crinison clover.

Fiom New York, N. Y. Received thrn Henry Nungesser ^^ Co., August 11, 1905.
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14995. Dahlia impekialis. Dahlia.

From Queenstown, Cape Colony. Received thru Mr. F. lie.swick, .secretary of
the Queenstown Public Gardens, August 14, 1905.

14996 to 14998.

From Mexico. Received thru Dr. J. N. Rose, of tlie United States National
Mnseuni, August 14, 1905.

14996. ScHOENocAULON sp. 14998. I^inouicula .sp.

14997. JuGLANS sp.

14999. EuPATORiUM PORTOKiCENSE. *' Guerrero."

From Mayaguez, P. R. Received thru Mr, (). W. Barrett, from the Agricul-
tural Experiment Station, August 15, 1905.

"A shrub, 1 to 3 meters high, found in a semicultivated state in the western part
of Porto Rico. The dried leaves have a strong vanilla-like fragrance and are used in
scenting the better grades of Porto Rican tobacco. Tho a perennial, this plant will
probably fruit in the latitude of Connecticut; it is a very rapid grower." (Barrett.)

15000 to 15210. Phoenix dactylifera. Date.

From Tunis, North Africa. Received thru Mr. Thomas H. Kearney, agricultural
explorer, who secured them during his explorations in the winter of 1904-5
in the oases of southern Tunis.

"The nomenclature is that secured by Mr. Kearney from the Arabs from whom he
bought the suckers, and the descriptions were made partly in Tunis and partly after
his return to this country. See his bulletin on the date palms of Tunis." '{Fair-
child.

)

15000. Ammary. •

A third-class "soft" variety; fruit 1|- to a little over Ih inches long, about
one-half as wide, generally obovoid, square at the base, rounded at the apex,
keeping its shape fairly well when preserved, dark-brown purple when ripe;
the flesh 1| lines thick, very soft and dark colored; the seed about two-thirds
as long as the fruit, about two-fifths as wide as long, blunt at both ends. The
stalks and branches of the fruit clusters are orange colored.
The earliest maturing variety in Tunis, ripening in August and September.

Said to give a very good crop every year and to be very productive.

15001. Angoo.

A second-class "dry" variety; fruit barely 1 inch long, about seven-tenths as
wide, sometimes broadest below, sometimes above the middle; bright bay-
colored when rij:)e, much of the skin becoming loosened in large blisters, the
flesh a little over 1 line thick, becoming firm and dry, the white central portion
thicker than the dark-colored outer zone; tlie seed about two-thirds as long as
the fruit, about one-half as wide as long, light-drab brown. The stalks of the
fruit clusters are lemon yellow.
The smallest fruited of the Tunisian varieties. Despite its diminutive size

and thin flesh, this little date is one of the most attractive of the " dry" type.
Because of its moderately sweet, wholesome, nutty flavor it can be eateii in
large quantities without cloying, and should be a healthful food. Ripens in
midseason.

16002. Areshiy.

A first-class "soft" variety; fruit \l to 2J inches long, one-half to two-thirds
as wide, slightly larger above than below the middle, broad and rounded at
the a])ex, light bay or hazel brown when ripe; the flesh "^Ih to 3 lines thick,
firm but tender; the seed about one-half as long as the fruit, rather thick,
irregularly roughened. The stalks and branches of the fruit clusters are light
orange. The foliage of this variety is rather light and the leaves drooping.
One of the largest dates grown in Tunis. The fruit is generally egg-shaped,

ripening about the middle of October. The flavor of the thoroly ripe fruit is

agreeable, altho not very remarkable, wholesome, nut-like, and not easily
cloying. The flesh becomes quite firm and the ripe fruit keeps its shape well

i
when preserved.
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15000 to 15210—Continued.
15003. BaycUi Ilammam.

A second-class "soft" variety; fruit If to 1| inches long, three-eighths to five-

eighths as wide, egg-shaped, Ijroadest near the middle, rather conspicuously
blunt-p>ointed at apex, not keeping its shape well, dark chestnut brown with
a tinge of maroon when ripe; the flesh very soft and dark colored, about 2

lines thick; the seed one-half to five-eighths as long as the fruit, one-third to

two-fifths as w^ide as long; dark brown. The stalks and branches of the fruit

clusters are orange colored. The foliage is of a rather delicate aspect and the
leaves numerous.
This is a handsome, dark-brown date with very soft, dark-colored flesh. It

is always eaten fresh, not being conservable. It is exceedingly sweet. The
flavor of the perfectly ripe fruit is agreeable and very characteristic. It ripens
rather late, hardly before November.

15004. Bayjoo, or Badjou.

A third-class "dry" date; fruit l.^j inches long, al)Out two-thirds as wide,
ovoid, purplish maroon or bay colored when ripe; the flesh l.j lines thick; the
seed nearly two-thirds as long as the fruit, one-half as wide as long; light

brown. The stalks and branches of the fruit clusters are pale orange colored.

The small, dense bunches of fruit hang down on long curved stalks.

Flavor nutty, agreeal)le but not very characteristic, t3'pical of the "dry"
date class. Matures in October.

15005. Bent Segny.

A third-class "soft" variety; fruit 1| to 1| inches long, about one-half as

wide, obovoid, square at base, rounded at apex, keeping its shape poorly when
preserved, very dark puri)lish brown (almost black) when ripe; the flesh \\ lines

thick, very dark colore<l and very soft; the seed about one-half as long as the
fruit, two-fifths to one-half as wide as long, rounded at both ends. The stalks

and branches of the fnfit clusters are deep orange colored.

A very soft, sirupy date, with a pleasant but not remarkable flavor. Ripens
about the end of October.

15006. Besser Ilaloo, or Bisra Haloua.

A second-class "soft" variety; fruit 1;^ to 1^ inches long, about two-thirds
as wide, broadest at or al)(»ve the middle, rounded at the apex, keeping its

shape well when ripe, bright bay colored; the flesh 2 lines thick, compara-
tively dry when the fruit is ripe, light brown; the seed two-thirds to three-
fourths as long as the fruit, generally two-fifths as wide as long, with more or
le.'^s conspicuous winglike ridges on the sides. The spreading or ascending
stalks of the fruit clusters are so short that the small bunches are nearly hid-
den by the foliage. The leaves are short and ratiier stiff, with comparatively
short stalks and wide leaflets.

A small, light-colored date, with thick, comparatively firm flesh. It is very
sweet an<l has an agreeable flavor, somewhat intermediate between that of

Lagoo and that of llorra. The natives seem to prefer it when not perfectly

ripe. It maturis early in October. One of the six most productive varieties.

Among tlu^ four most salt-resistant varieties.

15007. Boo Afar.

A first-class "soft" date; fruit al)out 2 inches long and five-ninths to three-
fifths as wide, conspicuously wider above than below the middle, but narrowed
to the blunt apex, bright i>urplish maroon when ripe; the flesh A to o^ lines

thick, tender yet firm; the seeds a little more than one-half as long as the
fruit, cinnamon brown. The stalks and branchesof thefruit clusters are deep
orange. The foliage is said to he heavy and the leavt s wid" and very green.
The fruit is remarkable not only for its large size, thick flesh, and delicious

flavor, but for its beautiful coloring; ripens rather late. The flesh is tender,
yet rather firm, and is very sweet and full of sugar. The skin, even of therijH'
fruit, is fairly clean an<l dry,

15008. Jioo JuKjons; also si)elled J>ou Fayoiis, or Fc/goiuis.

A lirst-clasa date of the "soft" type; fruit Ijito ll inches long, considerably
more than one-hall a^ wide. coustricte«l ni^ir the middle and widest toward
the apex, maroon to |»rune ]>ur|>le when ripe; the flesh 2.\ lines thick: tlu'seed

;t7
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15000 to 15210—Continued.

live-iiinthB to five-eighths as long as the fruit, rather slender. The orange-

colored stalks of the fruit clusters are shar{)ly curved, and so short that the
rather small bunches hardly extend beyond the leafstalks.

The foliage of this, as of several other of the finest varieties, is of a light and
dejicate aspe(;t, due in this case to the relatively few leaves and the narrow-
ness of the leaflets. The leaves themselves are large and wide, curving down-
ward very noticeably.
The large fruit is remarkable for its unusual shape, somewhat like that of a

fiddle or of some of the varieties of gherkins, to which it doubtless owes its

Arabic name. The flesh is thick and rather firm, yet tender. It is very sweet
and has a very distinctive and highly attractive flavor. It ripens late in

October.

15009. Dcgh't Barca.

Fruit said to be "soft," round, and nearly black. It is described as a soft

date that preserves very well.

15010. DegUi.Caid.

Fruit coral red before maturity, and black when ripe; said to be conserva-
ble only for 2. short time. Reported to be a fine variety and to ripen early in

September.

15011 and 16012. Deglet Noor.

A first-class "soft" date; fruit 1.^ to a little over 2 inches long and about
one-half as wide, ovoid oblong in shape, generally widest at or near the middle
and blunt pointed at the apex, often narrowed also at the base, maroon col-

ored when ripe; the flesh 2 to 3 lines thick, translucent; the seed about five-

ninths as long as the fruit, conspicuously pointed, and dark chestnut brown in

color. The stalks and branches of the fruit clusters are bright yellow (not

orange), with stalks long and slender, sharply curved near the base, so that

the launches hang down far below the crown of foliage.

The Deglet Noor presents a combination of characteristics—fine flavor, sweet-
ness, attractive appearance, cleanliness, good keeping qualities—that can be
rivaled by no other variety that is widely grown. It requires a high sum total

of temperature to bring it to perfect maturity; begins to ripen in quantity
toward the end of October, slower in coming into full bearing than most varie-

ties, the palms generally not giving a good crop until they are 10 years old,

producing largely only every second or third year.

15013. Deglet Sennaga.

A "soft" date; fruit 37.5 to 40 mm. long, 17.5 mm. wide, oblong, somewhat
pointed at the apex, bright chestnut brown when ripe, surface shining, skin
much loosened and folded; flesh soft, dark colored; seed large, dark brown;
very sweet; flavor distinctive (suggesting burnt sugar) and rather agreeable,

but not very pronounced. It is said to keep well.

15014. Dokar. (Early, male.)

15015. Dokar. (Medium, male.)

15016. Dokar. (Late, male.)

15017. Doonga, or Deruvnga.

A second-class "soft" date; fruit a little over 1^ inches long, six-tenths to

seven-tenths as wide, egg-shaped, broadest near the base, dull dark purplish
maroon when ripe; the flesh Ij to 2 lines, thick, firm white, central portion
nearly as thick as the dark outer zone; seeds small and thick (only about one-
half as long as the fruit and about one-half as wide as long), narrowed at both
ends. The stalks and branches of the fruit clusters are light orange.

A dark-colored, rather small date, with moderately soft, dark-colored flesh

and with a clean, dry skin. It is very sweet and of a fine flavor, suggesting
that of Deglet Noor.

15018. Fteemy, or Ftiini.

A first-class "soft" date; fruit If to 2 inches long, about one-half as wide,
oblong, slightly narrowed at both ends, dark purplish maroon when ripe, the
surface shining, the flesh soft and sirupy, about 2 lines thick, the seed about
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live-ninths as long as the fruit, slender. The foliage is luxuriant, and the
numerous leaves are long, wide, and crowded with long, broad leaflets. In
color they are decidedly l)Iui^h, owing to the presence of a heavy, white bloom.
Altho inferior in flavor to the Deglet Noor this is unquestionably an excel-

lent variety, greatly excelhng the l3eglet Noor in vigor, rapid growth, early

productiveness, and large yields. The oblong fruit, when ripe, is of fine red-

dish purple color, very rich in flavor, extremely sweet, and so soft and sirupy
as to melt in the mouth when fresh. It can not he eaten in great quantity,

however, without cloying. It becomes very sticky and is therefore less satis-

factory as a dessert fruit than the Deglet Xoor. This variety is considered
one of the most productive, giving a good crop every year. Is a late ripening
variety, its fruit beginning to mature in quantity at the same time as the
Deglet Noor, about November 1. It ranks among the four most alkali-resistant

varieties.

15019. Gashy. *•

A third-class "soft" variety; fruit 1^ to a little over 2 inches long, about two-
fifths as wide, oblong, often conspicuously curved, very dark prune purple,

with a conspicuous bloom when ripe, the surface dull, the skin rather tough,
russet brown where loosened from the flesh; the flesli 1 line thick, dark col-

ored, remaining rather soft; the slender seed five-ninths to three-fifths as l(mg
as the fruit, two-sevenths to one-third as wide as long, russet brown, often

curved. The stalks and l)ranches of the fruit clusters are deep orange colored.

Ripens very early. A handsome, long, dark-colored, generally curved date.

Flavor is of the Lagoo type, rather attractive, suggesting that of raisins. It is

said to keep very well.

15020. Gash llaloo.

Fruit said to resemble Kenteeshy in color; described as sweeter and better

flavored than Gasby.

15021. Guern-el-IiJiezal.

Said to be a long, slender, curved date, with a stnue unusually large and a
thin flesh.

15022. Goondy.

A third-class "soft" variety; fruit about 1^ inches long, about one-half as

wide, obovoid-oblong, keeping its shape fairly well when preserved, bay to

maroon colored when rij)e; the flesh about 1^ lines thick, dark colored,

remaining rather soft, the seed five-eighths as long as the fruit, about c)ne-

third as wide as long. The stalks and branches of the fruit clusters are bright

orange colored. Said to ripen as early as Septend)er 15.

Sweet and agreeable, but not of jjronounced flavor; of the Lagoo type.

15023. Holood B(uidn; also ITnJouaia.

A second-class "dry" date; fruit IJ to 1^ inches long, about one-half as

wide,elli))tical in outline, not conspicuously narrowed at the ajiex, widest near
the middle, dull i)urj>lish ])ay when ripe; the flesh 1 to 1 '> lines thick, becoming
very firm and dry; the seed altout seven-tenths as long as the fruit and one-

third to two-fifths as wide as long. The branches of the fruit clu.^ters are i)ale

orange.
Much like the Lenisy, but the fruit is even smaller. It ripens rather early

and is generally eaten fresh, becoming hard and dry wIkmi j»re.'ierve<l.

15024. JMoiuiia.

15025. JPinird, oi" IhnnraUi.

A third-cla-^s "dry" date; fruit \\ to 2 inches long, about (Wie-half as wide,

ovoi<l, tajHM-ing from near the base tt» the rounded ap(>x, briiiht pnr{>lish maroon
when ripe; the tlesh 1 to.'} lines thick, becoming (|uite firm, the da rk-toloreil outer

zone thicker than the whitt' ceiitr.d portion; thesee<l two-thinls to four-fifths a,><

long as the fruit, generally about two-lifths a.s wide as long, sometimes with
strongly develojK'd win-jrlike ridges on the sides. The stalks and branches of

the fruit clusters an orange^ colored.

One of the lame.^t :ind most showv«»f the "drv"<hites. Mui'li n'send)les llorra
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and Hurj)asses it in brightnesH of color, but is de(;ido(liy inferior to it in flavor.

Ripens in the latter part of October and the beginning of November. Said to

keep well.

15026. Horra.

The name is also spelled ''Hourra," "Harra," and "lierra."
A first-class "dry" date; fruit a))out 2 inches long, a})out one-half as wide,

ovate, narrowed from the base to the rounded apex, rather dull purj^lish

maroon when ripe, the flesh 2 to 2\ lines thick, with its white; central zone
much thicker than the dark outer portion, the seed usually about one-half as
long as the fruit. The stalks and branches of the fruit clusters are orange
yellow. The leaves are large, with very numerous slender leaflets.

The fruit is the largest and finest produced, by any variety of the "dry"
class. The flesh becomes quite solid in the ripe fruit, but is never extremely
hard and dry. It has the characteristic nutty flavor of the dry dates, but is

much richer than most of them. It is at its best only when perfectly mature
and is one of the best keejHng varieties. A medium-early sort, ripening in
October.

15027. Iteema, or Ytima.

A third-class "soft" variety; fruit slightly over 2 inches long, about one-
half as wnde, widest at or near the middle, rounded at the base, somewhat
pointed and conspicuously unsymmetrical at apex, not keeping its shape well
when preserved, chestnut brown, with a slight purple tinge when ripe, the
surface shining, the flesh over 2 lines thick, extremely soft, the seed nearly
one-half as long as the fruit, about two-fifths as wide as long, chestnut colored.
A very handsome date, with sirupy, translucent flesh, extremely sweet,

rather insipid in flavor. Early ripening sort. Is eaten fresh.

15028. Karooy.

A third-class "soft" variety; fruit If inches long, about one-half as wide,
ovoid, narrowed from near the base to the rounded apex, keeping its shape
fairly well when preserved, bay colored when ripe; skin, wdiere loose, olive
brown; the flesh about l^ lines thick, rather tough; thef seed about five-eighths
as long as the fruit, about one-third as wide as long. The branches and stalks

of the fruit clusters are orange colored.

Flesh rather tough, moderately sweet, flavor agreeable, similar to that of

the "dry" dates.

15029. Kenta.

A first-class "dry" date, fruit 1^^ to If inches long, about one-half as wide,
narrowed from the middle or above it to the broad apex, dull bay colored
when ripe, much of the skin loosened in large blisters in the ripe fruit, the
flesh 1^^ to 2 lines thick, the seed four-sevenths to five-eighths as long as the
fruit, rounded at both ends, light brown.
The leaves of this variety are rather broad, with numerous long, narrow

leaflets. The light-orange stalks of the fruit clusters are stout and horizontal
or ascending, and so short that with the bunches they do not ecjual the leaf-

stalks. The clusters themselves are short, thick, and densely crowded with
fruit.

One of the most highly esteemed and widely grown of the dry dates found
in Tunis. The fruit is of medium size, the flesh rather thin, becoming quite
firm, altho not very dry. The surface is clean and dry even when the
fruit is quite ripe. It is not sirupy, altho pleasantly sweet, and can be eaten in

quantity without cloying. The flavor is ver}' agreeable, wholesome, and of

the nutty quality characteristic of most dry dates. One of the best of the dry
dates in keeping quality. Is a con:iparatively early-ri])ening variety, maturing
about the middle of October and perhaps earlier. One of the two most j:>ro-

ductive varieties, said to give an abundant crop every year. Said to be the
most salt-resistant variety in high-lying, well-drained land.

15030. Xenteeshy, or Kenlichi.

A third-class "dry" variety; fruit about lo inches long, slightly more than
one-half as wide, oblong or slightly obovoid; dull bay when ripe, the skin
remaining yellow; the flesh 1 to 2h, lines thick, becoming hard and dry; the
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seed about two-thirds as long as the fniit, one-third to two-fifths as wide as

long, broad and rounded at V)oth ends. The stalks and branches of the fruit

clusters are dull orange. The stalks are curved, forming nearly a semicircle,

but do not hang down below the foliage.

Fruit is small, thin of flesh, and becomes hard and dry almost before it has
lost its astringency. It ripens toward the end of October and beginning of

November. Moderately sweet and rather tasteless. Yields heavily, being
one of the most productive varieties found in Tunis, and is said to give a good
crop every year. Reputed to be very alkali resistant.

15031. Khadraya.

A "dry" date; fruit 35 to 40 mm. long, 17.5 mm. wide, oblong, narrowed
at the apex, bright orange before maturity, dull light brown when ripe; seed
large, light brown. Branches of fruit clusters ])right orange. Very sweet,
with a pleasant flavor. Ripens in October.

15032. Khalt (?).

15033. Khalt Boo Fagoos.

A **soft" date; very similar to Boo Fagoos, 42.5 mm. long, 25 mm. wide,
generally more or less obovoid, maroon colored when' ripe, skin much folded;

fiesh very firm; seed large. Branches of fruit clusters light orange.
Moderately sweet, with a line flavor of the Horra type.

15034. Khalt Deglaowia.

A second-class date of the "soft" type; fruit If to 1| inches long, alxmt
one-half as wide, egg-shai)ed, narrowed from about the middle to the rounded
apex, keeping its shape well when preserved, dark maroon purple when rijie,

much of the skin loosened into soft l)listers; the flesh about 2 lines thick, firm

yet tender; the seed about two-fifths as long as the fruit, about one-thir.l as

wide as long, cinnamon brown. The stalks and branches of the fruit clu>ters

are light yellow.
The fruit is rather small, with fairly thick, firm fiesh. The fine flavor sug-

gests that of Deg*let Noor, which it resembles also in the shape of the fruit and
the maize-yellow color of the branches of the clusters.

15035. Klialt (kima.

" (iama" means wheat, and is said to refer to the color of the fruit.

15036. Khalt Hameed.

A third-class "soft" variety; fruit 1| inches long, about one-half as wide,
ellii)soidal. generally slightly narrowed at both ends, keei)ing its slia])e well

when preserved, bright maroon when ripe; tlu' flesh \h lines thick, rather firm,

not very sugary; the yovd smooth, five-eighths as long a.s the fruit, about two-
fifths as wide as long, widest above the middle.

15037. Khalt Harraowia.

A second-class "soft" date; fruit H to over 2 inches long, narrowed from
near tlu; l)ase to the somewhat pointed apex, keej)ing its shape well when ]>re-

served, dark-maroon purple when ripe; the flesh 2 to o lines thick, firm yet

tender, very sugary; the seed one-half to five-nintiis as long as the fruit, about
one-third as wide as long. The branches of the fruit clusters are orange col-

ored. Tlu^ crown of foliage is well developed, the leaves large, and the leaflets

long and numerous.
The large, handsome fruit somewhat resembles that of Ilorra, Ixith in

appearance and flav<»r. The flesh is copious, firm yet ti-nder. and contains a
great deal of sugar.

15038. KIki/I K,heer.

A line, large, reddish brown "soft" date, witli small see«l, jireserving admir-
ably; flavor excellent.

15039. Klinlt Knitaoinn.

()ccur< .11 the Jurid; apparently not uncommon at Tozer.
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15040 K halt MooasJiem.

A second-class "soft" date; fruit 1§ to 1| inches lon^, about one-half as

wide, e^g-shaped, narrowed from about the middle to the rounded apex, ::eep-

ing its shape perfectly when ])reserved; dark prune i)urple when npc, I fie skin

mostly a<lheriug very closely to the flesh, conspicu(Misly marked with trans-

verse and longitudinal scars; the flesh about 2 lines thick, Arm yet tender;

the seed about one-half as long as the fruit, nearly one-half as wide as long,

broadest near the middle, light brown, rough. The Ijranches of the fruit clus-

ters are bright orange.
The excellent fruit is characterized by its dark prune color, curiously

scarred skin, coj)ious soft flesh, and very sweet, highly attractive flavor.

Apparently keeps perfectly.

15041. Kharooby, or Kharroubi

A third-class "soft" variety; fruit about 2 inches long, less than two-fifths as

wide, oblong, often somewhat wider near the apex than elsewhere, l)etween

bay and maroon colored when ripe, the surface shining; the skin conspicu-

ously loosened and remaining light yellow; the flesh 1 to 2 lines thick, rather

soft and dark colored; the seed i.early three-fifths as long as the fruit, one-
third as wide as long, generally somewhat curved. The stalks and branches
of the fruit clusters are orange colored.

Flesh of the ripe fruit of the consistency of jelly, moderately sweet, agree-

able in flavor, resembling Lagoo. Said to preserve well. Ripens in October.

15042. Kseba, or (?) Kessebi.

A second-class "dry'' variety; fruit about Ih inches long, two-thirds as

M'ide, ovoid or oblong-o\'*oid, widest below the middle, purplish maroon or

bay when ripe; the flesh 2 to 2^ lines thick, firm but tender; the seed very
nearly two-thirds as long as the fruit, two-fifths as wide as long, russet brown.
The branches of the fruit clusters are deep orange. The foliage is character-

ized by having few spines and these are slender and weak.
The fruit, w^hich preserves well, is very sweet and well flavored, in the lat-

ter respect being intermediate between Horra and Lagoo. Its fruits ripen in

October.

15043. Lagoo.

A second-class "soft" date; fruit nearly 2 inches long, four-ninths as wide,
oblong, tapering slightly to the apex, more or less curved, bay to light maroon
colored when ripe, the surface somewhat shining, the flesh about 2 lines

thick, rather tough, dark colored; the seeds slender, three-fifths to two-thirds

as long as the fruit, two-sevenths to one-third as wide as long, russet brown,
its surface roughened with fine wrinkles. The stalks and branches of the fruit

clusters are orange colored, the crown of foliage is rather small, the leaves

short and rather thick, with long, rather wide leaflets.

One of the earliest kinds; said to ripen by the middle of September. The
fruit IS of medium length, narrow, and dark colored when ripe. The flesh is

rather thin, but soft, very sweet, and of an agreeable, characteristic flavor,

somewhat resembling Rhars. It keeps well.

15044. Lemsy.

A second-class "dry" date; fruit IJ to 1| inches long, about one-half as

wide, elliptical in outline, not conspicuously narrowed toward the apex, often

slightly curved, dull purplish maroon when ripe; the flesh 1 to 2 lines thick,

becoming very firm and dry; the seed about two-thirds as long as the fruit,

generally one-third as wide as long. The branches of the fruit clusters are

orange colored.

This is a small, thm-fleshed dry date, sometimes |)reserved, but usually eaten
fresh and even l)efore it is perfectly ripe, as the flesh soon becomes dry and
hard. It is deliciously sweet and has a fine flavor, tasting somewhat like

chestnuts. Said to mature at the end of August.

15045. Menakher.

A first-class date of the "soft" type; fruit 2 to 2^ inches long, about one-
half as wide, oblong, broad, and rounded at both ends, keeping its shape well
when preserved; brownish maroon when ripe; the flesh 2 to 2^ lines thick;

97



190 SEEDS AND PLANTS IMPORTED.

15000 to 15210—Continued.

the seed broad at both ends, about one-half as long as the fruit, one-half as

wide as long, very rough.

The leaves are long^ and broad, and rather stiff and heavy, crowded with

very numerous long leaflets, and their stalks are armed almost thruout their

length with long, stout spines. The fruit clusters are short and dense, their

stalks bright yellow, rather short, stout, and only moderately curved, so that

the bundles do not hang down below the leaves as in the Deglet Noor, but are

almost hidden by the foliage.

Tlii> produces"^ fruit that is thought by many of the natives, and even by
some of the few Europeans who have tasted it,\o surpass the Deglet JXoor; is

at least equal in quality to the Deglet Noor, which it considerably resembles

in flavor. In size Menakher dates are Ih to nearly 2 times as large as those

of the Deglet Noor variety; in color they are generally darker. The seed, tho

thick, is short in proportfon to the length of the fruit. It is very different in

api)earance from that of the Deglet Noor. The thick, translucent flesh, altho

soft and sirupv, becomes firm when preserved, just as does that of the Deglet

Noor. If preserved with any care Menakher dates keep their shape admirably.

The skin does not become sticky but remains dry and clean, which is a very

desira))le property in a dessert iruit. An ol)jectionable feature is the strong

development of the white, stringy core. This diminishes perceptibly, however,

in thoroly rii)e fruit. The consensus of opinion is that in point of appearance,

cleanness of skin, keeping quality, and delicacy of flavor the Menakher dates

surpass the Deglet Noor, while the latter are superior in the crisper texture of

the flesh and small development of the stringy core, or "rag."
This variety rii>ens its fruits in the latter part of October. It is said to yield

little during the first few years after the offshoGts are planted, but afterwards

surpasses the Deglet Noor in yield, one palm producing sometimes 220 pounds
of dates.

15046. Mo/ch Begrjf, or Moukh Begri.

A second-class "soft" variety; fruit 1^ to \l inches long, abcjut three-fourths

as wide, broadest at the base, and narrowed thence to the broad, rounded
apex, flattened on the sides, bright bay colored when ripe; the flesh very

soft, about U lines thick, rather dark colored, translucent; the seed light

brown, one-half to two-thirds as long as the fruit, about twice as long as wide,

rounded at both ends. The stalks and branches of the fruit clusters are light

orange.
The trees are said not to bear heavily. The dates are rather small and have

an unusual shape. The translucent flesh is very soft, but the fruit is said to

preserve well. It is very sweet and of delicious flavor, resembling and perhaps
equaling the Deglet Noor. Fruit ripens in the latter part of October.

15047. Okht Ammarij.

Said to resemble Ammary, but to be larger. Reported to ripen at the end
of September and not to keep w^ell.

15048. Okht Fteemy. [Frem-h, Oukht Ftimi.)

A second-clan's "soft" date; fruit 2 to 2J inches long, about two-fifths as

wide, oblong, straight, somewhat ]K)inted at the apex, deep purplish maroon
when ripe, the surface shining; the flesh 2h to .S lines thick, soft; the seed
slender, about one-halt as long as the fruit, only two-sevenths as wide as long;

dark brown. The stalks and branches of the fruit clusters are rich orange.

The many fruit clusters are short-stalked and almost hidden by the foliage.

The very handsome fruit is longer and more slender than that of Fteemy,
and is often brighter colored, but is otherwise very similar. In regard to

flavor, no difference could be deteited. Altho very sc^ft ainl siru|)y. the fruits

preserve well. Okht Fteemy ])alms give a good crop every year and are very
]>roductive. These datis arc not generally ripe before November. Among
the most alkali-resistant varieties.

15049. L'nntx.

A third-class "dry" date; fruit 1 .\ to 1 ii inches long, alx)nt one-half as

wide, oblong, somewhat pointed at the apex, generally distinctly (-(Mistricte*!

a little above the ha.-e, dark maroon colored when ripe; the flesh al)Out 1

line thick, rather toui:!); the seed one-half to two-thirds as long as the fruit,
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a little leHS than one-half as wide as lon<)^. The stalks and branches of the
fruit clusters are hritrht orange.
Flesh firm, moderately sweet, with an agreeable flavor reseml^ling th vt of

Thaby. Said to ripen early.

15060. Rhars. (Sometimes known as Rhars (or Ghars or Cheress) Meltigul.)

A second-class tho well-known date of the "soft" type; fruit 1| to over 2
inches long, two-lifths to four-ninths as wide, oblong or inversely egg-shaped,
bay colored when ripe, its surface somewhat shining; the flesh 2 to 4 lines

thick, very soft; the slender seed five-eighths to three-flfths as long as the
fruit, two-sevenths to one-third as wide as long, broad and rounded at both
ends. The ripe fruit does not keep its shape well when preserved. The stalks
and branches of the fruit clusters are l)riglit orange. The tnmk is stout and
the foliage luxuriant, numerous long leaves being crowded with long, broad
leaflets.

One of the earliest. Said to begin to ripen as early as the end of July. The
fruit is large, bay colored wdien ripe, with copious soft, sirupy, translucent
flesh, very sweet and rich-flavored. Not one of the best-keeping sorts.

15051. Sha Aroossa.

Said to be rare and of fairly good quality. Reported to be a long, slender
date, lipening in October and not keeping well.

^ 15052. Sai/ba Boo Dra.

A third-class "soft" variety; fruit 2 to over 2J inches long, about three-
sevenths as wide, oblong, somewhat pointed at the apex, usually curved;
prune purple when ripe; the surface rather dull; the flesh 3 and ?>h lines thick,
rather firm ; the slender seed about one-half as long as the fruit and two-sevenths
to one-third as wide as long. The stalks and branches of the fruit clusters
are bright orange colored.

The largest of the Tunisian varieties. Flesh thick, rather tough. Flavor
agreeable, suggesting Boo Fagoos. Ripens about the end of October.

15053. Tafazween. {Also Tafazaouine, or Tafezoween.)

A first-class "soft" date; fruit 2 to 21 inches long, about two-fifths as wide,
oblong, tapering slightly from base to apex, bright bay colored when ripe; the
skin conspicuously marked with short linear scars; the flesh 1| to 2 lines thick;
the slender seed about three-fifths as long as the fruit.

The handsome fruit is easily recognized by its long, narrow shape, l)right-

bay color, and curiously marked skin. It is said to ripen in October. The
flesh is soft and translucent, like that of the Deglet Noor. It is very sweet,
and of excellent flavor.

15054. Tantaboosht, or Tantaboucht.

A third-class "soft" date; fruit nearly spherical, usually somewhat wider
than long, 1 to IJ inches in greatest diameter, usually widest above the
middle, slightly deprest at apex, not keeping its shape well when preserved,
very dark brown purple (almost black) when ripe; the flesh 3 to 5 lines thick,
very soft and dark colored; the large seed two-thirds to four-fifths as long as
the fruit, one-half to two-thirds as wide as long; smooth. The stalks and
branches of the fruit clusters are deep orange colored.
A date remarkable for its round shape and very soft, almost black flesh.

Flavor peculiar and characteristic, even perfectly ripe fruit retaining a certain
amount of astringen(;y.

15055. Tenaseen. (French orthography, Tanessin, or Tenassine.)

A third-class "soft" variety; fruit If to 1| inches long, about one-half as
wide, oblong, not keeping its shape well when preserved, black when ripe; the
flesh very soft, nearly black; the seed five-ninths to five-eighths as long as the
fruit, about one-third as wide as long, rather dark brown.
The flavor of the very sweet, soft, dark-colored flesh suggests Tozer Zaid

Safra, but is more agreeable. Is said to ripen in October.

15056. Thaby, or Dzhabi.

A second-class "dry" variety; fruit 1§ inches long or slightly longer, about
one-half as wide; oblong, often slightly constricted a little above the base, some-
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what pointed at apex; brijjht reddish Vjrown when ripe; the flesh 1 to H lines

thick, rather tough, the dark-eoiored outer zone aj)parently much thicker than
the white inner portion. Seed about three-fittlis as long as the fruit, rather

slender. The stalks and branches of the fruit clusters are rich orange colored.

It is one of the handsomest of the "dry" dates, and one of the most attractive

when preserved, keeping perfectly its shape and its beautiful, warm reddish
brown color. It has an agreeable, wholesome flavor, and can be eaten in

quantity without cloying. It matures in October.

15067. Towadant.

Fruit said to be very large and long, yellow, and of good flavor, ripening at

the same thne as Fteemy and keeping well.

15058. Tozer Zaid Kha la

.

A third-class ''soft" variety; fruit I-] to 1| inches long, three-fifths to two-
thirds as wide; obovoid or oblong, broad and rounded at apex, not keeping its

shape well when preserved; black when ripe; the flesh aV)()ut 2 lines thick,

very soft and sirupy, nearly l)lack; the seed about two-flfths as long as the
fruit, about two-fifths as wide as long; dark brown.

Less common than Tcjzer Zaid Safra, which it very closely resembles in

appearance and flavor.

15059. Tozer Zaid Safru.

A third-class "soft " date; fruit 1.] to \'i inches long, generally four-sevenths to

two-thirds but sometimes only one-half as wide as long; oblong or oblong egg-

shaped, widest near the n)iddle, broad and rounded at the apex, not keeping its

sha{)e well when preserved; tlie flesh l.] lines thick, extremely soft and sirupy;

nearly black; the relatively large seed about one-half as long as the fruit, two-
fifths to one-half as wide as long, light brown.

Flavor characteristic, much appreciated by the natives. Generally eaten
fresh, but sometimes preserved for a short time. Yields heavily. Fruit ripens

in the latter part of October. Said to be one of the four salt- resistant varieties.

15060. Trouja, or Troundja.

A first-class "soft" date; fruit perfectly round, or nearly so, li to nearly 2

inches in greatest dianx'ter; maroon to prune purple when ripe; the flesh 4 to

5 lines thick, very sugaiy yet firm; the seed very thick, six-tenths to seven-
tenths as long as the fruit and ai)<)Ut three-fifths as long as wide; much fur-

rowed. The foliage is dense, the leaves wide, crowded with leaflets, and droop-
ing gracefully at the ends.

Tlie fruit, which ripens in October, is remarkable for its large size, the ihirk-

ness of its flesh, and its globular shape. The short, very thick seed is also

characteristic. The flesh is very firm and even somewhat tough, extremely
sweet and very rich flavored, the flavor suggesting that of the Fteemy.
Tronja dates can not be eaten in large (luantities, as their richness soon cloys,

but as a dessert fruit they are very j^romising.

15061. Zrai.

l'>uit said to resemble Deglet Noor in color.

15062. Zckrij.

A second-class "soft" date; fruit lo to near 1'^ inches loug, about one-half
as wide, obovoid, keeping its shape fairly well when preserved, bay to maroon
when ripe; the flesh about lo lines thick, moderately soft; the s<»ed about
four-sevenths as long as the fruit, about two-filths as wi<l'eaH long. The stalks
and branches of the fruit clustejs are orange colored.

When perfectly ripe the flesh, altho rather thin, is soft and very sweet.
The llavor is characleristic, suggesting both chestnuts and persimmons. Said
to yiel<i hea\ ily.

15063. Mciiakher (?).

15064. Miinikhcr (?)

15065 to 15210.

One hundred an«l forty-six unidentified palms of Mr. Kearney's shipment,
which were planted in the Date Garden at .Mecca, Cal.
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15315 to 15332— Continued.

15321 to 15332. Kaphanus sp.

15321 . yeriina Marushiri.

15322. Nerintd SJdrihoso.

15323. Nerima Chiunaga
Marushiri.

15324. MnjaahUje,.

15325. Horyo.

15326. Extra Early Ku-
nichi

Radisli.

15327. Tokkuri.

15328. Shogoiii.

15329. Early Sakura.shi-

ma.

15330. MurUjurhi.

15331. Knraina.

15332. Late Sakurashhmi.

15333 to 15371.

From Pretoria, Transvaal. Presented by Prof. J. Burtt Davy, government
agrostologist and botanist, Transvaal Department of Agriculture. Received
August 14, 1905.

Forage grasses.

15333.

15334.

The numbers in parentheses are those assigned by Professor Davy.

15351. (Native grass.) (467/05)(Natal redtop.) From
Natal. (291/05)

Akistida sp. From Na-
tal. (288/05)

(Native grass.) From
Natal. (305/05)

15336* (Natal redtop.) From
Natal. (239/05)

Chloris virgata. From
Natal. (290/05)

Eragrostis sp. From
Natal. (289/05)

(Native grass.) (292/05)

Chloris virgata ele-
GANs(?). (233/05)

15335.

15337.

15338.

15339.

15340.

15341. Setaria sp. (300/05)

15342. Era(;rostis sp. (295/05)

15343. (Native grass.) (386/05)

15344. Setaria athea. From
Natal. (299/05)

15345. (Native grass.) (297/05)

15346. (Native grass.) (389/05)

15347. (Native grass.) (423 05)

15348. (Native grass.) (520/05)

15349. (Native grass.) (306/05)

15350. (Native grass.) (471/05)

15352. (Native grass.) (469/05)

15353. (Native grass.) (298/05)

15354. (Native grass.) (464,05)

15355. CHLORissp. (403;05)

15356. (Native grass.
) (472/05

)

15357. (Native grass.) (466/05)

16358. Eragrostis sp. From
Natal. (289/05)

15359. Eragrostis sp. (390.05)

15360. (Native grass.) (429 05)

15361. (Native grass.) (396/05)

15362. Paspalum sp. (234/05)

15363. (Native grass.) (232/05)

1 5364. Eragrostis c u r v r l a
valida. (307/05)

15365. (Native grass.) (425/05)

15366. Setaria SULCATA. From
Natal. (312 05)

15367. (Nativegra.«s.) (388/05)

15368. (Native grass.) (387/05)

15369. (Native grass.) From
Natal. (315a5)

15370. (Native grass.) (308,05)

15371. (Native grass.) (296/a5)

"Several of the species of Setaria and Eragrostis are valuable forage grasses. Setaria

snlcald (S. P. I. No. 153(i6) is oneof our best forage grasses, but recpiires a warm climate.

It will stand some frost, however, as tiie roots have not been killed with a tempera-
ture of ) 1S° F. Scfariii anna (S. P. I. No. 15344) is a valuable hay grass. S. P. I.

No. 15340 and S. P. I. No. 15337, forms of Chlorli^ virgata, tho annual, are of great
value here, making an excellent and sweet hay. This gra.'-s ought to be tried in Ari-
zona, New Mexico, an<l soutlicru California, and I am sending seed to the Arizona
and California stations." yDary.)
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15372. COLOCASIA ANTIQUORUM ESCULENTUM. TarO.

From Mayaguez, P. R. Received thru Mr. 11. C. Henricksen, Agricultural
Experiment Station, August 15, 1905.

**This is one of the 40(?) varieties of taro cultivated in Hawaii. Roots of this

variety, called Japanese, were sent from the Hawaiian Experiment Station to the
Porto Rico Experiment Station in 1903. It does not compare favorably in Porto
Rico with the Trinidad taro of the same type." {Barrett.)

15373. COLOCASIA ANTIQUORUM ESCULENTUM. Taro.

From Mayaguez, P. R. Received thru Mr. H. C. Henricksen, Agricultural
Experiment Station, August 15, 1905.

"This variety is known as the Mo ifal taro in Hawaii. It is one of the few true
taros having purplish roots. The Porto Rico Experiment Station received this

variety in 1903 from the Hawaiian Experiment Station, but it did not grow satisfac-

torily in the testing i)lats at Mayaguez, P. R." (Barrett.)

15374. Arracacia esculenta. Apio.

From Ponce, P. R. Received thru Mr. J. W. van Leenhoff, August 15, 1905.

" Tho this plant is not cultivated in Porto Rico so widely as in Venezuela, it always
sells for a good price in the local market. It grows better in elevated districts, pre-
ferring a cool, moist situation. Partial shade seems to be beneficial at low elevations.
It should be treated like carrots." {Barrett.)

•

15375. Pyrus sp. Pear.

From Shanghai, China. Received thru Rev. J. M. W. Farnham, August 16, 1905.

15376. RuBUS sp. Raspberry,.

From Shanghai, China. Received thru Rev. J. M. W. Farnham, August 16, 1905.

"A berry growing wild on the mountains about 150 miles southwest of Shanghai.
The fruit is a little larger than the red raspberry which grows in New England, and
has not quite so strong a raspberry flavor." {Farnham.

)

15377 to 15422.

From Mayaguez, P. R. Received from Mr. H. C. Henricksen, of the Porto Rico
Experiment Station, thru O. W. Barrett, August 15, 1905.

These varieties comprise a large part of the collection made by Mr. O. W. Barrett
while botanist of that station.

15377. Xanthosoma sp. Yautia.

Guayamera Verde. "A dwarf yautia with pink tubers of first quality; not
widely cultivated." {Barrett.)

16378. Caladium sp.

Brava. "A w^eed in fields. Leaves have a coppery luster. The grated
yellow corm is used to kill maggots in sores on cattle." {Barrett.)

15379. Xanthosoma sp. Yautia.

Orqueta. "A small yautia with whitish petioles and pale leaves; the tuber
is hard, yellow, and of second quality; cultivated in but few districts in Porto
Rico." {Barrett.)

15380. Xanthosoma sp. Yautia.

"A yautia received from the Botanic Gardens, Aburi, Gold Coast, West
Africa; it is apparently identical with one of the Jamaican varieties and was
very probably introduced into Africa from the West Indies." {Barrett.)

- 15381i CoLocAsiA sp. Taro.

Malanga 2. "Presented to the Porto Rico Experiment Station by Mr. E.
Andre, of Trinidad." {Barrett.}
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15377 to 15422—Continued.
15382. CoLocAsiA sp. Taro.

Malanga. '

' Presented to the Porto Rico Experiment Station bv ]Mr. E. .Vndre,

of Trinidad. '

' ( Barrett. )

15383. Xaxtiiosoma sp. Yautia.

"A yautia received from Trinidad, where it is known as theJarndlca Tan'ier;

this variety, however, was not received in the collection from Jamaica."

(
Barrett.

)

15384. Xanthosoma sp. Yautia.

"A semicultivated yautia sent from (luatemala ]>y ^Nlr. (). F. Cook; it aj)pears

distinct from any otlier known sort, but of little value as a crop." {Barrett.)

15385. Xanthosoma sp. Yautia.

Martiidea. "A first-class yautia widely cultivated in Porto Rico, tho not
observed in collections from other West India islands. It has the petioles

blotched with rose, maroon, and cream, and the blades are dark green; the
smallish tubers are oblong, yellow, and of a firm texture when cooked. Called
Quintal and Iluevo in some localities." {Barrett. )

15386. Xanthosoma sp. Yautia.

A first-class yautia o])tained in Caracas, Venezuela, in 1903 l)y 31r. O. W.
Barrett. "It attains a height of 5 feet and the largest tubers weigh from 1 to 2

pounds. This is a form of No. 1541 7 of Porto Rico, Trinidad, Belize, and Cuba;
it may be considered the best of all known yftutias." {Barrett.

)

15387. Xanthosoma sp. Yautia.

Amarilla. "A common yautia in Porto Rico, prized for its drought-resisting
and keeping (jualities and highly nutritious yellow tubers; it is a small variety

and very lia))le to fungous attacks." {Barrett.)

15388. Xanthosoma sp. Yautia.

Gem/ibrUla. "A second-class yautia from the Arecibo <listrictof Porto Rico;

the long, slender, pinkish tubers are of fair quality; it is one of the varieties

of the peculiar flat-leaved Manola type." {Barrett.)

15389. Xanthosoma si>. Yautia.

Luf/aiUo. "A yautia probablv identical witli No. 15417; cultivated at Cidra,

P. R." {Barrett.)

15390. X ANTHOMosA sj). Yautia.

MeiKi. "A second-class yautia, not well known; it rcseml)les No. 15888, l)ut

has short tubers and a different stooling habit. No. 82 of the Porto Rico Sta-

tion's collection." ( Barrett.

)

15391. Xanthosoma sp. Yautia.

MalaiKja Ainarilla. "A yautia received from tiie Cuban Agrii-ulturai Experi-
ment Station; No. 520(5 of said station's plant list." {Barrett.)

15392. Xanthosoma sp. Yautia.

]lno. "A dwarf yantiii, widely eiiltivatctl in Porto Rico; the pink c^r pur-
plish tubers are of e\c»'llent (|uality for table use but are not j)roduced in suf-

licient (piantity to be found on thi' market." {Barrett.)

15393. .Xanthosoma (?) sp. Yautia.

Cimarroua. "An ai)parently undescribcd s|>ecies growing in ravines in Porto
Rico; it flowers, l)ut probably does not produce seed. The grated corms are
used to kill maggots in sores on cattle or hoi-ses. (See No. 15;>78)." ( Barrett.)

15394. Xamhomosa sp. Yautia.

(tuaj/ainera ('olonala. ".V connnoii first-cla.'^s yautia. api>arently peculiar to

Porto Kico; the nuiuve or pur|>lish i)etiolesand leaf veins distinguish this sort

from all othei-s exc( (»t .No. 15404. The elongated pink tubers are of good sizt>

and excellent (luality. Thelcjives attain (> feet in gootl soil." {Barrett.)
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15377 to 15422—Continued.
15395. CoLOCASiA sp. Taro.

Daxlieen. A species of Colocasia, pro})ably nndescribed; hrouglit from '^rini-

dad in 1903 by Mr. O. W. Barrett. "This proves a most prr)misinjj^ economic,
since the tubers are ripened in six to ninemt^nths; it can Ije grown on a variety
of soils; the yield in good soil is from 2 to 4 pounds to the hill. It resembles
Nos. 15372 and 15373 in producing true tubers like a yautia instead of a large
rhizome like a true taro." {Barrett.

)

15396. Xanthosoma sp. Yautia.

White FAdoe. "Sent by Mr. E. Andre, Port of Spain, Trinidad." [Barrett.

)

15397. Xanthosoma sp. Yautia.

"An excellent yautia sent l)y the Jamaica Department of Agriculture. (Xo.
2, Jamaica.)" {Barrett.)

15398. Xanthosoma sp. Yautia.

Amarilla. "A small Cuban yautia sent by the Estacion Central Agronomica,
Santiago de las Vegas, Cuba. Probably identical with No. 15387, but perhaps
more resistant to fungous attacks." {Barrett.

)

15399. Xanthosoma sp. Yautia.

Guagui. "A yautia sent by the Estacion Central Agronomica, Santiago de
las Vagas, Cuba." {Barrett.)

, 15400. Xanthosoma sp. Yautia.
'

' A yautia identical [?] with No. 15394, but purchased from Reasoner Brothers,
Oneco, F\di., ?i^ Alocasia hataviensis.^^ {Barrett.)

15401. Xanthosoma sp. Yautia.

"A yautia purchased from Reasoner Brothers, Oneco, Fla., as Alocasia mar-
shalU. It yields a good-sized, edible tuber of the 'RoUiza' type." {Barrett.)

15402. Xanthosoma sp. Yautia.

Malanga Blanco. '

' A yautia received from the Estacion Central Agronomica,
Santiago de las Vegas, Cuba." {Barrett.)

15403. Xanthosoma sp. Yautia.

"A fine yautia received thru the Jamaica Department of Agriculture.
(No. 4, Jamaica.)" {Barrett.)

15404. Xanthosoma sp. Yautia.

Prieta. "A first-class yautia resembling No. 15394 as regards leaf coloring,
but the tubers are orange yellow; a highly prized table variety, but not very
productive." {Barrett.)

15405. Xanthosoma sp. Yautia.

Manola^ or RoUiza Ancha. "A flat-leafed yautia not well known; the tuber
is firm and yellow, but rather small." {Barrett.)

15406. Xanthosoma sp. Yautia.

"An excellent variety received from the Jamaica Department of Agriculture.
( No. 5, Jamaica. )

" ( Barrett.

)

15407. Xanthosoma sp. Yautia.

Punzera. "Probably identical with No. 15392." {Barrett.)

15408. Xanthosoma sp. Yautia.

Dominica. "A very choice variety of the Amarilla type, grown on the
north side of Porto' Rico; the tuber is in some respects the finest flavored and
richest of all yautias." {Barrett.)

15409. Xanthosoma sp. Yautia.

"A first-class yautia received from the Jamaica Department of Agriculture.
(No. 1, Jamaica.)" {Barrett.)

97



198 SEEDS AND PLANTS IMPORTED.

15337 to 15422—Continued.
15410. Xanthosoma sp. Yautia.

Islena de Ponce. '

' A strong-growing yautia resembling No. 15392, but of two
to three times the size. The tuber is of good flavor, pink, and is produced in fair

quantity. Overstooling seems to be the principal fault of this variety."

(
Barrett.

)

15411. Xanthosoma sp. Yautia.

Yslma. "Received from the Estacion Central Agronomica, Santiago de las

Vegas, Cuba. (No. 5207 of the Cuba station's li^^t. )" {Barrett.

)

15412. Xanthosoma sp. Yautia.

Belemhe. "A wild or semicultivated yautia, probably A'an^/tosoma hastifo-

Uum. The young leaves of this species are preferred by the natives of Porto
Rico for use (boiled) as a spinach. This plant flowers freely; it produces no
tubers; height, 18 feet 2 inches." {Barrett.)

15413. Alocasia macrorhiza.

"Tliis is semicultivated in some districts as a pig food; the large rhizomes
are boiled to destroy the rhaphides." {Barrett.)

15414. Xanthosoma sp. Yautia.

Palma. "The largest of known Xanthosomas, tho of no great importance
horticulturally. Urban considers this X. violaceiun, but that species is usually

considered as comprized by the purple-leaved forms, like Nos. 15394 and
15404. The nearly tuberless rhizome attains a length of 1 to 3 feet an(^ a
diameter of 3 to 6 inches. It is used for feeding pigs and poultry when
boiled." {Barrett.)

15415. Xanthosoma sp. Yautia.

"A fine yautia, received from the Jamaica Department of Agriculture. (No.

6, Jamaica. )" {Barrett.)

15416. Xanthoso.ma sp. Yautia.

(Quintal. "Probably identical with No. 15385. Named from its believed
ability to produce 100 pounds of tubers per plant when very heavily fertilized.

The rhizome is frequently eaten, tho not of so delicate a flavor and texture as

the tu bers.
'

' ( Barrett.

)

15417. Xanthosoma sp. Yautia.

Rolliza. "This is the best variety native to Porto Rico. It may be grown
on a variety of soils. The yield is 2 to 4 pounds per hill. The tubers are of

large size, white, mealy, and smooth. The rhizome is also eaten. This is

undoubtedly Xantliosoma sagittifolium Schott. It occurs in Belize, Trinidad,
and Cuba. A very similar form produces larger (?) tubers in Venezuela."

(
Barrett.

)

15418. Xanthosoma sp. Yautia.

"A choice yautia, received from the Jamaica Department of Agriculture.
(No. 3, Jamaica.)" {Bat-rett.)

15419. - Xanthosoma sp. Yautia.

lihinra. "A second-class yautia, resembling No. 15417, but not so pi'oduc-

tive nor so early. The rhizome is |>oi.M)nous, because of its content of calcium
oxalate rhai)hidcs. The tubers are more slender and rougher than those of

the AV>///~a, No. 15417." {Barrett.)

15420. Xanthosoma sp. Yautia.

"A yautia from Belize, probably identical with No. 15417." {Barrett.)

15421. Xanthosoma sp. Yautia.

"A yautia introduced into Porto Rico from Trinidad by the writer in PK)3.

It is very similar to So. 15417, but the tubers ai)pear to vary slightly from
yellowish white to pinkish white instead of bt^ing of the even white of

Jinlliza.'' {liarrett.)

15422. Xanthosoma sp. Yautia.

Bed Eddoe. Presented by Mr. E. AndnJ, Port of Spain, Trinidad. {BaiTeli.)
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15423. Narcissus pseudo-narcissus. Daffodil.

From Santa Cruz, Cal. Received thru "Sir. E. Leedhani, of tlut Lccdliam f'.ulti

Company, August KJ, 1905.

15424. Mangifera indica. Mango.
From Luc'knovv, India. Received thru Mr. RoV)ert Anderson, Lan.sdow ne, I'a.,

August 21, 1905.

Bombay (?).

15425 to 15427.
From Bellingham, Wash. Received thru Mr. H. E. .Tuenemann, of this Depart-
ment, August 21, 1905.

16425. Rosa sp. 15427. Rubus spectabilis.

15426. Rosa sp.

15428 and 15429. Vicia faba. Horse bean.
From Naples, Italy. Received thru Dammann & Co., August 18, 1905.

15428. Vescefeverole des Champs. 15429. Vesce feverole petite.

15430 to 15445.
From Bellingham, Wash. Received thru Mr. J. W. M. Smith, August 22, 1905.

15430 to 15434. Hyacinthus 15441 and 15442. Crocus sp.

^^- 15443 to 15445. Tulipa sp.

15435 to 15440. Narcissus spp.

15446 to 15458.
From Clearbrook, Wash. Received thru Mr. George GibBs, August 21, 1905.

15446 to 16456. Narcissus spp. 15457 and 15458. Hyacinthus
sp.

15459. Narcissus tazetta alba.

From Alameda, Cal. Received thru Mr. George Rosmarin, Encinal Nursery,
August 22, 1905.

15460 to 15474. Mexican plants.

From City of Mexico, Mexico. Received from Dr. J. N. Rose, August 25, 1905.

The numbers in parentheses are those of Doctor Rose's notes, which give the
exact localities where the various plants were secured.

15460.
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15478. LiLiUM LONGiFLORUM EXIMEUM. Easter lily.

Seed grown in the Department greenhouse by Mr. G. AV. OHver. Numbered Sep-
tember 2, 1905.

15479. LlLIU^I LONGIFLORUM EXIMEUM GIGANTEUM. Lily.

Seed grown in the Department greenhouse by Mr. G. W. Oliver. Numbered Sep-
tember 2, 1905.

15480 to 15583. Oryza sativa. Rice.

From Tanga, German East Africa. Presented by Prof. Dr. A. Zimmermann, of

the Kaiserliche Biologische Landwirtschaftliche Institut, Amani, in the spring

of 1905.

A collection of native rice varieties. The notes are those given l)y Doctor Zim-
mermann.

15480.

From Pangani, in the hills, 700 meters high.

15481.

Plant from January to March. Grown in Pangani, Mgera, northerly; 1,000

meters high; river valley of the Luhisgura (?).

15482.

From Pangani, Mohomorra, northward of Useguha Mountains; 400 meters
high.

15483.

From Pangani Buguru, west of Useguha; altitude 600 meters; river valley

of Msangazi.

15484.

From Pangani Bondei; altitude 300 meters.

15485. Busanga mixt with Kwindimba.

Glumes of Busanga are brown yellow; of AVmcZmfta, gray white. Kernel
of Bnsavga is white; of Kivindhiiba, brown. From Lindi.

15486. Kiv'mdimha.

From Lindi,

15487. Namaria.
From Lindi. Mixt with Kv.indimha. Glumes brown; strong thick awn;

kernel white with a reddish tinge.

15488. Mkemzurl.

From Lindi. Slender awn, white kernel. Glumes yellow gold.

15489.' Mpnngarra.

From Lindi. Glumes lighter than Namaria and ^fk^'7n:uri. Kernel white
and large. Nos. 15485 to 15489 can be distinguished in cooking by sj>ecific

odors. No one variety of soil is suitable for all conditions. In the valleys

they are j>lanted on moist or on sandy soils. In the high altitudes they are
sown upon newly cleared land, but are uncertiiin and are dependent upon the
rainfall.

15490. Nondo.

From Tanga district. Likes water.

15491. SIfala.

From Tanga district. Kciiuires much water.

15492. Xzunnwendo.

From Tanga <iistrict. h'equires much water.

15493. Sn)i(i.

From Tanga distriit. Requires much water.
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15480 to 15583—Continued.
15494. Ituwi

From Tanga district. Requires much water.

16495. Mngoja.

From Tanga district. Likes water.

15496. Gundimba.

From Mikindani.

15497. Sungala.

From Mikindani. Plant during December or January in black moist soil

in valleys.

15498. Ralimalia.

From Matumbi Mariwe, in the district of Kilwa. Plant in heavy soil, giving
much water and little sun. Matures in four and a half months after sowing.

15499. Bungala.

From Matumbi Mariwe, in the district of Kilwa. Plant in black soil, with
much water and little sun. Matures in five months after sowing.

15500. Selna.

From Matumbi, near Mohora, in the district of Kilwa. Plant in black soil,

with plenty of water and little sun. Matures in five and a half months after

sowing.

15501. Majeya Konoa.

From Matumbi, near Kiswere, district of Kilwa. Requires good soil, much
sun, and little water. Matures in three months.

15502. Gundimba.

From Matumbi, near Kiswere, district of Kilwa. Requires good soil, much
sun, little water. Matures in three months.

15503. Shindo.no.

From Matumbi, near Kiswere, district of Kilwa. Requires good soil, much
sun, little water. Matures in three months.

15504. Ambari.

From Tanga district. Likes water.

15505. M karafun.

From Tanga district. Likes water.

15506. Mbenga Nonda.

From Tanga district. Likes water.

15507. Guniya.

From Tanga district. Likes water.

15508. Mounja Uniko.

From Tanga district. Likes water.

15509. Mchusi.

From Tengra, near 8aadani. Plant in November in sandy loam.

15510. Majeya Fundi.

From Tengra, near Saadani. Plant in November in sandy loam.

15511. Majeya Fundi.

From Tengra, near Saadani. Plant in November in sandy loam.

15512. Kijegi.

From Tengra, near Saadani. Plant in November in sandy loam.
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15480 to 15583—Continued.
15613 to 15545.

( No data.

)

15546.

Plant in wet soil. Grows after rainy season.

15547.

Inferior quality. Requires wet soil. Grows after the rainy season.

15548. Bungala.

Grown after rainy season in moist soil.

X5549. Kilimali, Akilimall, ILikinaria, Tandikn, Xyampendu, Hahnilunda.

Grown on lowlands, and with much rain will grow on the hills; from
Mohora district, Rufiji.

15550. Sena Kilbwali.

Hill-land rice from Mohora district, Rufiji.

15551. Sefala Bokianka Mbwego.

Hill-land rice from Mohora district, Rufiji.

15552. Kapora Xajiza Kunywa Zarakupata Mpungamuene.

Hill-land rice from Mohora district, Rufiji.

15553. Bungala

.

From Mohora district, Rufiji. Lowlands.

15554. Kaneno Kanenwa.

From Mohora district, Rufiji. Hills and dry lowlands.

15555. Nugengtva

.

From Mohora district, Rufiji. Lowlands, without irrigation.

15556. Kijicho.

From Mohora district, Rufiji; lowlands or hills.

15557. Nyenyenyati,

Lowlands, Mohora district, Rufiji.

15558. Sell indano.

Wet lowlands, Mohora district, Rufiji.

15559. Ilarula.

Lowlands, Mohora district, Rufiji.

15560. Kibaha Rupie.

Lowlands, Mohora district, Rufiji.

15561. Mbwi'ke.

Lowlands, Mohora district, Rufiji.

15562. Manjaiio.

Ilills and lowlands, 31oliora district, Rufiji.

15563. KeiisL

Lowlands, Mohora district, Rufiji.

15564. Simla.

lowlands, Mohora district, Rufiji.

15565. h'uku.

Lowlands, Mohora district, Rufiji.
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15480 to 15583—Continued.
15566. N(/ohe.

Hills and lowlands. Becomes vigorous. Often plantcfl at tli<* edge >{ Ww
field.

15567. Borakupala.

From Morogoro. Opening of the rainy season is sown in damp soil.

15568. Meli.

From Morogoro. Plant at the commencement of the rainy season in moist
lowlands or marshy places.

15569. Mahda and Marura.

P>om Morogoro. Plant at the commencement of the rainy season in moist
lowlands or marshy ground.

15570. Sena.

From Morogoro. Plant in moist ground at the commencement of the rainy
season.

15571. Rufiji.

From Mahenge. Plant in rainy season in heavy, bla(!k, wet soil. From five

to six months to mature.

15572. Rignhaza .

From Mahenge. Plant in rainy season in heavy, moist, black soil. ^Matures
in five to six months.

15573 to 15583.
From Mahenge. Mature in five to six months. Plant in rainy season in

heavy, moist, black soil.

15573. Sena. 15579. Ngumho.

15574. Schindano. 15580. Satari

15575. Halimaria. 15581. Funga.

15576. Kapemba. 16582. Kingano.

15577. Kafinda. 15583. Miknambe.

15578. Kikalati.

15584. LiLIUM LONGIFLORUM EXIMEUM GIGANTEUM. Lily.

Seedlings raised in the Department of Agriculture greenhouses. Numbered
September 1, 1905.

15585 to 15593. Narcissus sp. Narcissus.
From Guernsey, England. Received thru W. Mauger & Son, Brookdale Nurs-

eries, August 21 , 1905.

15594 to 15654.
From Haarlem, Holland. Received thru Mr. C. G. van Tubergen, jr., Zwanen-
burg Nurseries, September 5, 1905.

Miscellaneous bulbs.

15594. Gladiolus ALATUS. 15646 to 15654. Iris spp.

15595 to 15645. Tulipa spp.

15655. AvENA SATivA. Oat.

. From Sherman, Tex. Received thru Mr. W. F. Sheldon, September 5, 1905.

15656. Persea gratissima. Avocado.
From Miami, Fla. Received thru Col. G. B. Brackett, from Prof. P. H. Rolfs,

September 5, 1905.
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15657. Narcissus tazetta. Narcissus.
From Santa Cruz, Cal. Received thru T. Thompson, florist, September 5, 1905.

15658 to 15667. Narcissus spp. Narcissus.
From Leyden, Holland. Received thru De Graaf Brothers (Limited), wholesale
bulb growers, September 6, 1905.

15668 and 15669.
From Chicago, 111. Received thru the A. Dickinson Co., September 6, 1905.

15668. Dactylis glomerata. Orchard grass.

15669. Pjileum I'Ratense. Timothy.

15670 to 15672.
From Budapest, Hungary. Received thru Mr. Frank Benton, of the Bureau of

Entomology, September 7, 1905.

15670. CucuRBiTA sp. Squash.

*'J^arge, green, very warty squash. Odd looking. Flesh yellow. Seed
taken from squash on sale in market of Venice, Italy, August, 1905." {Benton.

)

15671. CucuRBiTA sp. ' Squash.
" Small, grayish-green, flat squash on sale in market of Venice, Italv, August,

1905." [Benton.)

15672. CucuMis MELO. Muskmelon.
"Muskmelon from market at Trieste, Austria, August, 1905. Probably

brought up from Dalmatia. Sold under the name Zale. Medium to large-sized

greenish yellow melon of fairly good quality; very warty, or covered with
knobby excrescences.

'

' ( Benton.

)

15673 to 15682.
From the Oflice of Gardens and Ci rounds, turned over to the Office of Seed and

Plant Introduction, September 8, 1905.

15673. MONSTERA DELICIOSA.

15674. Smilax medica.

15675. Saxsevieria cvi.indrica.

15676. Clivia miniata.

15677. Maraxta lixeata rosea.

15678. Alocasia cuprea.

15679. DiEFFEXBACHIASEGriXE.

15680. HOMERIA DISCOLOR.

15681. PllER NIGRUM.

15682. Xanthosoma lindeni.

15683 to 15697.
From Sydney, New South Wales. Presented by Mr. J. H. Maiden, director and
govermnent botanist, Botanic Gardens. Received September 7, 1905.

15683. Acacia cuxnixchamii.

15684. Acacia cultriformis.

15685. Acacia xeriif-olia.

15686. Cai.mtris cai.cahata.

15687. ('ai.mtris robcsta.

15688. Casitarina stricta.

15689. Casuarixa torilosa.

15690. cordvi.ixe aistrai-is.

15691. CoRDYLIXE OBTECTA.

15692. CORDVLIXE STRICTA.

15693. Ficrs rubiginosa.

15694. PoDOCARPrs elata.

15695. SxERcn.iA acerifolia.

15696. Telopia speciosis.sima.

15697. ]\Iacai)amia tkrnifoi.ia.

15698 to 15744.
From llillrgom, Holland, lieceived thru K. Van der Schoot i*I: Son. So|)<t'nib<r

11, 1905.

15698 to 15709. NARcissusspp. 15739 tol5743. Ikishispamca.

15710 to 15738. Tilipa spp. 16744. Narcissus sp.
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15745. Physalis sp. G-round cherry.

From Lima, Peru. Received thru W. R. Grace & Co., September 11, 1905.

Capuli,

15746. LiLiUM LONGiFLORUM EXIMEUM. Easter lily.

From Tarrvtown, N. Y. Received thru F. R. Pierson & Co., September 11,

1905.

15747 to 15749. Theobroma cacao. Cacao.

From Trinidad, British West Indies. Received thru Prof. J. II. Hart, Trinidad
Botanical Gardens, September 11, 1905.

15747. Calabacillo. 15749. CrwUo.

15748. Forastero.

15750. PisuM sp. Pea.

From Gyangtse, Tibet. Received from Captain O'Connor, of the British Indian
army, thru Mri M. A. Carleton, cerealist, September 8, 1905.

15751. Beschorneria bracteata.

From Nice, France. Received thru Mr. A. Robertson-Proschowsky, September
15, 1905.

15752.

From Richmond, Va. Received thru T. W. Wood & Sons, September 15, 1905.

Wood^s Grain Pasture Mixture, said to be a mixture of wheat, barley, rye, winter
turf oats, and hairy vetch.

15753 to 15758.

From Shanghai, China. Received thru Rev. J. M. W. Farnham, September 15,

1905.

Seeds obtained 150 miles southwest of Shanghai, except 15753.

15753. Amygdalus tersica. Peach.

15754. Amygdalus tersica. Peach..

15755. CucuMis MELO. • Muskmelon.

15756. CucuMis MELO. Muskmelon.

15757. CucuMis MELO. Muskmelon.

15758. CiTRULLUs VULGARIS. Watermelon.

15759 to 15761. Oryza sativa. Rice.

From Kobe, Japan. Presented by Mr. Thomas F. McGrath, of the China and
Japan Trading Company, of Kobe, Japan, thru Dr. W. H. JNfcCirath, Delaware
avenue and Market street, Camden, N. J., and Mr. T. F. Townsend, United
States Weather Bureau, Philadelphia, Pa. Received August 1, 1905.

15759. Early glutinous rice. "Tastes better than ordinarv rice." [Mc-
Grath. )

15760. Later glutinous rice. 15761. Early ordinary rice.

15762 and 15763.

From the greenhouses of the Department of Agriculture. Received September
18, 1905.

15762. HOMALOMENA WALLISI. 15763. DlEFFEXBACIIIA sp.
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15764 to 15766.

From Hungary and Bulgaria. Secured by Mr. Frank Benton, of the Bureau of

Entomology, and received September 19, 1905.

15764. CiTKULLUs VULGARIS. Watermelon.

From Godollo. Small, round melon; dark green, Avith red flesh, thin rind,

and brown seed.s; small; quality excellent; quite sweet and juicv. Collected

August 24, 1905. (No. 6.)

15765. CucuMis MELo. Muskmelon.

From Budapest. Small, yellowish green, closely netted, quite aromatic.

Flesh green, (juite juicy, tender, and of excellent quality. Seed from melon
purchased on the market. (No. 7.

)

15766. CiTRULLiis vuujARis. Watermelon.

From Sophia, Bulgaria. Yellow-cored, mediuui-sized, good quality. Flesh

lemon yellow or light greenish yellow. (No. 9.)

15767 to 15772. Narcissus spp. Narcissus.

From Kttrick, Va. Received thru Poat Brothers, September 19, 1905.

15773 and 15774. Narcissus spp. Narcissus.

From Santa Cruz, Cal. Received thru Mr. E. Leedham, of the Leedham Bulb
Company, September 21, 1905.

15775. Zea mays. Corn.

From Adrianople, Turkey. Received thru Mr. Frank Benton, of the Bureau of

Entomology, September 21, 1905.

"Small, orange-yellow flint corn, said to withstand drought well. Stalks grow
about 4 feet tall. The region about Adrianople is a very dry one. (No. 10.)"

(
Benton.

)

15776. CucuMis MELO. Muskmelon.

From Constantinople, Turkey. Received thru Mr. Frank Benton, September
21, 1905.

** Smooth skin, yellow outside; rather large, oval form; flesh greenish white, juicy

and excellent flavor. (No. 11. )" {Benton.)

15777. Oi'UNTiA CYMNOCARPA. Prickly pear.

From Nice, France. Received thru Dr. A. Robertson-Proschowskv, September
22, 1905.

15778. Ohyza sativa. Rice.

From Macassar, Celebes. Received thru Mr. Karl Auor, United States consular
agent, Scptcndier 5, 1905.

15779. Capriola dac tylon. Bermuda grass.

From New York, N. Y. Received thru .1. M. Thorburn & Co., Sept*?mber 28,

1905.

15780. Diosi'YRos uoTis. Black jube.

From .laMKiica IMaiii, Mass. Keceivtd from the Arnold Arboretum. Septend>er
2S, 1905.

157C1. Ado.MS ami UKNSIS.

l^'rom Eondon, England. Receive<l thru William Cutbusli & Son, Ilighgate
Nurseries, September 2S, nK)5.
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15782 to 15787. Arachis hypogaea. Peanut.
From Marseille, France. Received thru Hon.- Robert P. Skinner, Cnited StateH

consul-general, Septemljer 28, 1905.

15782. First-dafS Java. 15784. Jaca.

15783. Pondicherry.

15785. Gambia.

"One of the best of the edible oil nutn from the West Coast of Africa."
{Skinner.)

15786. Ruffisque.

"One of the best of the edible oil nuts from the West Coast of Africa."
{Skinner.

)

16787. Chine.He.

"A low-grade nut for industrial oil only." {Skinner.)

15788. Triticum durum. Macaroni wheat.
From Fort Collins, Colo. Received thru Mr. O. B. Underwood, February, 1905.

15789 to 15796.
From Gotha, Orange County, Fla Received thru Mr. H. Nehrling, Palm Cot-

tage Experiment Gardens, September 30, 1905.

15789. Alocasia sp. (?).

15790. Xanthosoma maculatum. Yautia.

16791. Colocasia euchlora (?). Taro.

16792. Xanthosoma sp. Yautia.
From Florida; said to have been cultivated by the Seminoles; common in

old Florida gardens.

15793. Xanthosoma robustum (?). Yautia.

15794. Alocasia violacea (?).

15795. Colocasia fontanesii. Taro.

15796. Colocasia illustris. Taro.

15797 to 15802.
From Fairoaks, Cal. Received thru Mr. F. McMillan, October 2, 1905.

15797. Avena sativa. Oat.

Belgian Winter. Grown from S. P. I. No. 9878.

15798. Avena sativa. Oat.

Appier Rustproof. Grown from S. P. I. No. 11722.

16799. Hordeum vuLtiARE. Barley.

Tennessee Winter. Grown from S. 1*. I. No. 11658.

16800. Secale cereale. Rye.
Ahruzzes. Grown from S. P. I. No. 10366.

15801. Triticum vulgare. ^ "Wheat.

Fretes. Grown from S. P. I. No. 11714.

15802. Triticum vulgare. "WTieat.

Chul-bidai. Grown from S. P. I. No. 9131.

15803 to 15805.
From Mavaguez, P. R. Received thru the Agricultural Experiment Station,

October^3, 1905.

16803. Xanthosoma sp. (?). Yautia.
'

' Probably identical with No. 15414. '

' ( Barrett.

)
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15803 to 15805—Continued.
15804. Xanthosoma sagittifolium, Yautia.

'

' From the Alta Vera Paz district of Guatemala. The yellow tubers seem
to distinguish this from all other known sorts having reddish petioles."
{Barrett.)

15805. Dracontium asperum. "Guapa."

"Resembles Amorphophallus, which was discovered on the upper Amazon
and which appears to occur only in Porto Rico and Brazil. The large corm,
when well matured, is cooked by the natives, and may be compared to squash
in appearance, but has a strong flavor not usually relished at the first taste.

The single leaf attains a height of 8 feet. The fetid effluvium of the flower is

poisonous. '

' {Barrett.

)

15806. Hyacinthus orientalis albulus. Hyacinth.

From Boston, Mass. Received thru R. <k J. Farquhar & Co., October 2, 1905.

15807 and 15808.

From Palm Springs, Cal. Received from Dr. Welwood Murray, thru Mr. T. H.
Kearney, October 2, 1905.

15807. Chilopsis saligna. Desert willow.

An ornamental shrub for desert regions.

15808. Parkinsonia sp. Palo verde.

An ornamental desert shrub.

15809 to 15817
From Hiroshima, Japan. Presented by Mr. J. T. Meyers. Received September

29, 1905.

15809. Eriobotrya .iaponica. Loquat.

15810. Prinus sp. Japanese bush, clierry.

"These (15809 and 15810) are both nursery plants, the 'Cmra' (15810)
pro])ably thriving under such treatment as would be given young cherry
trees." {Meters.)

15811. Brassica sp. Turnip.

Shogo.

15812. BRAS.SKA pe-tsai. Pe-tsai cabbag-e.

15813. Bkassica sp. Turnip.

Mdiinnolli Jii'd.

15814. Raphanus sp. Radish.

Sakura.

15815. Rai'Hanus sp. Radish.

M(»'i(/nclii.

15816. ('ucurhita sp. Squash.

Tropical.

15817. ('rriRHiTA sp. Squash.

Kyoto.

15818 to 15820. Fkmoa sp. " G-uayabilla."

From Huenos Aires, Argentina. Keccive<l thru Dr. Carlos Sjiegazzini, l)Otanist

of the Department <»f Agriculture, October .", 190r>.

15818. Largr. 15820. Snwll or mnUr.

15819. fSinoolli or Manzatia.

07



DECEMBER^ 1903, TO DECEMBER, 1005. 209

15821 to 15824.

From Trebizond, Asiatic Turkey. Secured by Mr. Frank Benton, of the Bureau
of Entomology. Received October 2, 1905.

Seeds obtained from Mr. Dem. Ch. Papathopoulos, of Samsoun, Asiatic Turkey,

15821. HoRDEUM sp. Barley.

"Said to be of superior quality; not used as a forage croj), and the grain
exported for use in the manufacture of beer, being especially suited for this."
(No. 12.)

- .

15822 to 15824. Papaver somniferum. Opium poppy.

15822. White-seeded.

Grown near Samsoun, on the south coast of the Black Sea, Turkey in
Asia. (No. 13.)

15823. Mixt,

Grown near Samsoun, Turkey in Asia, (No, 14,)

15824. Blue-seeded.

Grown near Samsoun, Turkey in Asia. (No, 15.)

15825. Andropogon sorghum. Milo.

From Mecca, Cal. Keceived thru Brauckman Brothers, August 7, 1905.

15826. Festuca gigantea.

From Agricultural College, Mich, Received thru Dr, W. J. Beal, September
20, 1905.

15827. Chaetochloa italica. Millet.

From St. Louis, Mo, Grown by Mr, W, J, Magee in 1904, Received Septem-
ber, 1905,

"The grain of the Ainu Japanese people. This sample was grown from Ainu
seed." {Magee.)

15828. ScHOENOCAULON OFFICINALE (?). " Cebadilla."

From Vera Cruz, Mexico. Received thru Hon. William W. Canada, United States
consul, October 5, 1905.

15829. HoRDEUM vuLGARE. Barley.

From Manhattan, Kans. Received thru Mr. A, M. Ten Eyck, October 6, 1905.

Tennessee Winter.

15830. HoRDEUM VULGARE. Barley.

From Westminster, Md, Received thru Mr. H, L. Rhinehart, October 6, 1905.

Tennessee Winter.

15831. Amygdalus communis. Almond.
From Grazalema, near Ronda, Spain. Received thru Mr. David Fairchild,

October 9, 1905.

"This almond, a single tree of which stands in the 'huerta' of Senor Felix
Enriquez, is, altho small, the highest-priced almond raised in the region, and con-
forms in shape and texture to the Jordan almond of Malaga. Its unusuallv thin
shell and especially delicate kernel should make it of special value in California,

where the tendency of these introduced hard-shelled almonds seems to be to become
larger and coarser. This almond may develop in California into a larger sized supe-
rior type of Jordan almond." {Fairchild.)

7217—No. 97—07 14



210 SEEDS AND PLANTS IMPORTED.

15832. Amygdalus communis. Almond.
From Ubrique, near Villa Martin, Spain. Received thru Mr. David Fairchild,

October 9, 1905.

"A thin-skinned, fine type, of which few trees exist in Ubrique." {Fairchild.)

15833 to 15837. Amygdalus communis. Almond.
I'Vom Grazalema, near Ronda, Spain. Received thru Mr. David Fairchild, Octo-

ber 9, 1905.

Almonds in the shell, purchased of Sefior Felix Enriquez. " These five types, com-
ing probably from seedling trees, are valuable for the production of seedlings, which
may be better adapted to Californian conditions than the Jordan almond previously
imported . " ( Fairchild. )

15833. Larga. 15835. Malarjuena.

15834. Almendfon. 15836. Fino.

"The Fino type is similar to No. 15831, and is the highest-priced almond in

Grazalema. '

' ( Fairchild. )

15837. MoUar Chico.

"Soft-shelled, very small almond, of delicious texture." (Fairchild.)

15838. Tacca riNNATiFiDA. Fiji arro-wroot.

From Oneco, Fla. Received thru Reasoner Brothers, Royal Palm Nurseries,

October 9, 1905.

15839 to 15843. Opuntia spp. Prickly pear.

From Seville, Spain. Received thru ]Mr. Ambrosio Eschauzier, Octoljer 9, 1905.

15839. Espailolca'^

"A variety said to yield abundantly fruits of good fiavor; not so well suited

for fences as the more spiny varieties." [Eschauzier.)

15840. Americanos. 15842. Tintillas, or Vieja^.

15841. Moscalel, or Malaguenos. 15843. Franceses.

"Xos. 15<S42 and 1584.S are used for hedges more than for fruit, on account of

their large size and spininess. " [FscJtanzier.)

15844 to 15848. Narcissus spp. Narcissus.

From Santa Cruz, Cal. Received tliru the Leedham Bulb Companv, October 7,

1905.

15849. CocHLEAKiA OFFICINALIS. Scurvy grass.

From I^ondon, England. Received thru Parr & Sons, October 9, 1905.

The famous scurvy grass, which is one of the cruciferous order to which the cresses
belong, is found in Ijigland in three varieties. Its habit is to grow near tiie ."ea-

sliore; constMiuently, it is almost the first i)lant which a suffering crew would find

ready to hand on landing. It is seen along the nuiddy bank.* of rivers and on sea-

shores, especially near I.ymington, in parts of Wales, and in C\imberland. One
variety grows (»n the Scotch nionntains. It is not a "grass" in any sense, but an
upright plant with spoon-sliaped leaves an«i large bunches of white and rather pretty
llowers. The small species found on the Scotcli hills is the Greenland scurvy grass.

J5850. OruNTiA Ficrs indica. Prickly pear.

I'roiu Catania. Sicily. Received thru Gharles Rt^k, esq.. managtM- for the Duke
of r>ronte, Caj^tel ili Maniace, October 10, 1905.

Reputed at Catania to ln' \hv be .-^t sort grown in Sicily; fruit very sweet; .>^ee«l small.
])robably abortive; color, pale yellow.
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15851. Cytisus scopartus. Scotch broom.

From New York, N. Y. Received thru J. M. Thorburn & Co., October 10, 1905.

15852. Centrosema plumieri.

From Mayaguez, P. R. Received thru Mr. H. C. Henricksen, horticulturist of
the Agricultural Experiment Station, October 10, 1905.

From a vine grown from seed brought from St. Vincent, British West Indies, in

1908, by Mr. O. W. Barrett, botanist and entomologist of the Porto Rico Experi-
ment Station. "This plant is giving excellent results as a cover crop in both Porto
Rico and Hawaii, and is worthy of trial in the Southern States." {Barrett.)

15853 to 15874.

From McPherson, Kans. Received thru Mr. L. A. Fitz, October 6, 1905.

15853. Triticum monococchm. Einkorn.

Fourth crop from German seed. (C. I, No. 1781.)

15854. Triticum monococcum, Einkorn.

Fourth crop from seed found mixt with oats, S. P. I. No. 3676. (C. I.

No. 2226.

)

15855. Triticum monococcum. Einkorn.

First crop from S. P. I. No. 10474. (C. I. No. 2433.)

15856 to 15864. Avena sativa. Oat.

15856. Burt.

Second crop from seed from Virginia Agricultural Experiment Sta-

tion, Blacksburg, Va. (C. I. No. 293.)

15857. Sixty-Day.

Third crop from S. P. I. No. 5938. (C. I. No. 165.)

15858. Red Algerian.

Second generation from S. P. I. No. 10269. (No. C. I. 337.)

15859. Texas Bed.

From Agricultural Experiment Station seed, Manhattan, Kans.

15860. Danish.

First generation from New Zealand seed, S. P. I. No. 12877.

15861. Dun.

First generation from New Zealand seed, S. P. I. No. 12878.

15862. Sparrowbill.

First generation from New Zealand seed, S. P. I. No. 12879.

15863. Canadian.

First generation from New Zealand seed, S. P. I. No. 12880.

15864. White Tartar.

First generation from New Zealand seed, S. P. I. No. 12881.

15865. Triticum spelta. Spelt.

Fourth generation from seed from Agricultural Experiment Station, Pull-

man, Wash. (C. I. No. 1772.)

16866. Hordeum vulgare. Barley.

Tennessee Winter. First generation from S. P. 1. No. 11780. (C. I. No. 2577.

)

15867. Hordeum distichum nutans. . Two-row barley.

Hanna. Third generation from S. P. 1. No. 9133. (C. I. No. 226.)
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15853 to 15874—Continued.
15868. Secale cereale. B,ye.

Fourth generation from Russian seed, obtained at the Paris Exposition.
(C. I. No. 13.)

15869. Secale cereale. Rye.

Fourth generation from Ku'^siar. seed obtained at the l*aris Exposition.
(C. I. No. 1.)

15870 to 15874. Triticim vi lgare. Wheat.

15870. KhnrLof.

Fourth generation from S. V. I. No. 7-l()7. (C. I. No. 1583.)

15871. Turb'!/.

Fourtii generation from seed fntm Harvev ("ouiitv, Kans. (C. I.

No. 15p8.)"

15872. Clta.

Fourth generation from S. P. I. No. 5638. (('. I. No. 1439.)

15873. Crimean.

Fourth generation from S. P. I. Xo. 5636. (C. I. No. 1437.)

15874. Kharhof-

Fourth generation from S. P. I. No. 5641. (C. I. No. 1442.)

15875. Bromus pacificus.

From Sitka, Alaska. Received tliru Prof. C. C. (reorgeson, Agricuhural Exjxt-
iment Station, October 13, 1905.

15876 to 15879. Musa spp. Banana.

From ^lanila, P. I. Received thru 3Ir. William S. Lvon, I'ureau of Agriculture,

October KJ, 1905.

15876. Carinom. 15878. La (Uor'ia.

15877. Lacatan. 15879. Bumulav.

15880. Tamartndus indica. Tamarind.

From IManila, 1*. I. Received thru^Ir. William S. Lvon, lUireau of Agriculture,
October 16, I^K)5.

15881. CiAKciMA MANdosTANA. Mangostccn.

From Port of Sj)ain, Trinidad. Received thru Prof. J. 11. Hart, Tiinidad T.o-

tanical Department, October 21, 1905.

15882. KiNZEA ro.MiiEiiA.

Keceived by the Office of (irass and Forage Plant Investisjfations without detinite

information as t(» the sciidi'r, ()ctol)cr 17. 1905.

"Dense, |>rostrati', sand-binding plant, (iiows only on sand iianuuocks. near the
seacoast (in South .\nstralia). lU'ars large (|uantities of edible bcrrii'S in clusters of

(ivc or six. .\fiiii(rirs oi natives; native apples i)i wlwid^. Fruits have the otlor and
taste of apples."

15883. Oknotiikha ()v.\ta. Evening primrose.

i-rom S;inta('rn/, Cal. Keceived thru Mr. ticorgc.l. Streator, OctolHM- 17. 1905.

15884. r>i:()>n s i\r:{Mis. Smooth brome-gi'ass.

I"roin ("hicMgo, III. Keceived thru Mr. A. Dickinson, Octol)er 16, 1905.
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15885. IIkvea sp. Para rubber.

From Ainlierst, Lower Buniia. Receiv('<l thru ^^r. d. X. ('ollius, of tlic

Pxireau of Tlaiit IndiiHtry, October li), 1905.

" Tliese plants wen^ grown from seed sent by Mr. W. 8. To<ld, Amhernt, Lower
Jjurma. Tlie trees from which the seed came were doubtless grown from see<l dis-

tribute(i tliruout India l)y the liritish (Jovernment many years ago." i OjIUiis.)

15886. Dlkk) zirethinus. Durian,

From Singapore, Straits Settlements. Presented by Mr. G. O. Blacker. Received
October 19, 11)05.

15887. (Undetermined.) Bean.

From Chehkiang, China. Presented by Dr. S. P. Barchet, of the American con-
sulate, Shanghai. Received October 21, 1905.

Stock feed bean. "This bean is found on the market in the west of Chehkiang
Province, and is worth further investigation. It is sown broadcast in rice fields about
the time they are being drained, two or three weeks before harvesting. Horses and
cattle are fond of this plant, i. e., they eat it greedily, green or cured, with or with-
out the bean." {Barchet.

)

15888. Panicum frumentaceum. Millet.

From Kin-hua-fu, Chehkiang, China. Presented bv Dr. S. P. Barchet. Received
October 21, 1905.

"A valuable variety of small glutinous grain millet grown in the western part of

Chehkiang. Used as fodder and for brewing a beer tasting like wine. '

' ( Barchet.

)

15889. Alocasia sp.

From Mayaguez, P. R. Received thru Mr. D. W. May, of the Agricultural
Experiment Station, October 24, 1905.

"A fine ornamental, having the leaves (both sides) and petioles of a shining-pur-
ple shade. Height, 3 to 5 feet. Rhizome very poisonous by reason of its rhaphides. '

'

(
Barrett.

)

15890 to 15925.

From Ukiah, Cal. Received thru Mr. Carl Purdy, October 23, 1905.

15890 to 15895. Lilium spp. 15905 to 15925. Tulipa spp.

15896 to 15904. Hyacinthus sp.

15926. Phaseolus radiatus. Mung bean.

From Augusta, Ga. Received thru the N. L. Willet Drug Companv, October 21,

1905.

15927. Cytisus proliferus albus. Tagasaste.

From the Canary Islands. Presented bvCapt. Rosendo Torras, Brunswick, Ga.,
thru Hon. W. G. Brantley. Received October 20, 1905.

15928. PiNus PARViFLORA. Pine.

From Washington, D. C. Received October 24, 1905.

Seed collected iron', a tree growing in the; grounds of the United States Department
of Agriculture.

15929. CiTRULLUS VULGARIS. Watermelon.

From Dzansoul, Caucasus, Russia. Received thru .Mr. Fiank l^enton. of the
Bureau of Entomology, October 24, 1905.

" (irown at an altitude of 4,000 feek Large, yellow-cored, slightly oval, with light-

green skin and thin rind. (No. 16. )" (Benton.)
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15930. CiTRULLus VULGARIS. , Watermelon.

From Dzansoiil, Caucasus, Russia. Received thru Mr. Frank Benton, October
24, 1905.

"Alternate stripes of dark and light green, round, good quality. Small, yellow-

cored. Grown at altitude of 4,000 feet. (No. 17. )" {Benton.)

15931. Physalts sp. G-round cherry.

From Bortschka, Caucasus, Russia. Received thru Mr. Frank Benton, October
24, 1905.

"Found growing wild on the south side of Tschoroch River some miles above
Bortschka, southwestern Caucasus. Elevation about 2,000 feet. Fruit not edible

but quite ornamental, being bright crimson in color, with large crimson seed pods,

while leaves of plant are still green. (No. 18. )" {Benton. )

15932. Acer circinatum. Maple.

From Clearbrook, Wash. Received thru Mr. (^eorge Gibbs, October 21, 1905.

15933 to 15940.

From Shanghai, China. Received thru Rev. J. M. W. Farnham, of the China
Tract Society, October 26, 1905.

15933. Lilium sp. 15937. Clcurbita sp.

15934. (Undetermined.) 15938. (Undetermined.)

15935. Amygdalus persica. 15939. (Undetermined.)

15936. (Undetermined.) 15940. (Undetermined.)

15941. COLOCASIA ANTIQUORUM ESCULENTUM. Taro.

From Gotha, Fla. Presented by Mr. H. Nehrling. Received Octol)er 26, 1905.

Wild taro, erroneously called "Tanyah."

15942 and 15943. Lilium longiflorum hyb. Lily.

From Bellingham, Wash. Received thru Mr. John W. Macrae Smith, October
11, 1905.

15942. Li LI I'M lonoifi.orum eximium giganteum.

Grown in one year from S. P. I. No. 11591.

15943. LlI.HM l,ON(JIFLORUM MULTIFLORUM.

* Grown in one year from S. P. I. No. 11794.

15944. Lilium candidum. Lily.

From ()lym|>ia, Wash. Received thru Mr. B. F. Denton, September 14, 1905.

15945 and 15946. Cynara s( olymus. Artichoke-
From Paris, France. Re<-eived thru Vihnorin- Andiieux it Co., Octobfr 27, PH)5.

15945. L<ir[i<' Flat llnttany. 15946. Ixirge Globe, or Pnris.

15947 to 15954.
From Ilamcl, West .\ustralia. Received thru Mr. (iconjc F. litTtlioiid, <lirt'ctor

of the State farm. October 26, 1905.

15947. Atkii'LE.x hoi.ocarpa. 15952. Dantho.nia sk.mianni-

15948. Atriplkx lkitocarpa.

15949. ANi)i{oroGt>N skhickis.

I.ARIS.

15953. Glianthi's dampierii.

15950. Astrkbla TRiTico.ni.^.
^^^^^- Swainsona maccullo-

» cniA.
15951. MiCKOl.AKNA STIPoinES.
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15955. Klymus canadensis. Wild rye.

From Manistee, Mich. Received thru Mr. Stephen Cahill, October 20, 190.5.

15956 to 16128. Bkomus spp. Brome-grass.

From Cambridge, England. Presented bv Prof. ^Marshall Ward, of the Botanic
Gardens. Received October 28, 1905.

Sample packets of the following varieties of Bromus gathcre*! from various parts
of the world

:

15956. Bromus sp., Switzerland, 1902. (186)

15957. Bromus sp., St. Petersburg, 190.3. (229)

15958. Bromus sp., St. Owens Bay, Jersey. (240)

15959. Bromus sp., St. Owens Bay, Jersey, 1903. (241)

15960. Bromus adoensis, Kew, 1902. (9)

15961. Bromus alopecurus, Lisbon, 1903. (216)

15962. Bromus altissimus, H. <fe S., 1903. (230)

15963. Bromus andinus, Stockholm, 1904. (252)

15964. Bromus angustifolius, Berlin, 1902. (10)

15965. Bromus angustifolius, Heidelberg, 1903. (215)

15966. Bromus arduennensis, H. & S., 1902. (11)

15967. Bromus arduennensis, Paris, 1902. (12)

15968. Bromus arduennensis, Schroeter, 1903. (13)

15969. Bromus arduennensis, Brussels, 1902. (184)

15970. Bromus arduennensis villosus, Brussels, 1902. (185)

15971. Bromus arenarius, Sydney, 1902. (210)

15972. Bromus arvensis, Sutton, 1901. (128)

15973. Bromus asper, Coe Fen., Cambridge, 1901, A. H. (1)

15974. Bromus biebersteinii, Schroeter, 1902. (14)

15975. Bromus "BRACHYSTACHYs, Upsala, 1902. (16)

15976. Bromus breviaristatus, Rocky Mountains, 1902. (15)

15977. Bromus breviaristatus, Kew, 1902. (150)

15978. Bromus brizaeformis, Sutton, 1901. (129)

15979. Bromus canadensis, Hamburg, 1902. (28)

15980. Bromus canadensis, Glasnevin, 1902. (29)

15981. Bromus canadensis, St. Petersburg, 1902. (30)

15982. Bromus canadensis, Sutton, 1901. (130-)

15983. Bromus canadensis, Naples, 1904. (217)

15984. Bromus carinatus, Kew, 1902. (151)

15985. Bromus ciliatus, Cracow, 1902. (19)

15986. Bromus ciliatus, Schroeter, 1902. (21)

15987. Bromus ciliatus, Kew, 1902. (22)

15988. Bromus ciliatus, H. & S., 1902. (23)

15989. Bromus ciliatus, Paris, 1902. (25)

15990. Bromus ciliatus, Vienna, 1902. (26)

15991. Bromus ciliatus, B. G. C, 1901. (170)

15992. Bromus ciliatus, B. G. C, 1901. (171)

15993. Bromus ciliatus, J. Fletcher, 1902. (187)
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15956 to 16128—Continued.
15994. Bkomus ciliatus (glabrous var. ), Bonn, 1902. (20)

16995. Bkomts commitatus, Schroeter, 1902. (33)

15996. Bkomis commutatus, Madingley, 1903, A. H. (239)

15997. Bkomus condensatis, Hack., Schroeter, 1902. (34)

15998. Bkomus confertus, Glasnevin, 1902. (35)

15999. Bkomus congestus, Glasnevin, 1902. (36)

16000. Bkomus crinitus, St. Petersburg, 1901. (152)

16001. Bkomus danthoniae, St. Petersburg, 1902. (38)

16002. Bkomus diandkus, Glasnevin, 1902. (37)

16003. Bkomus ekectus, Schroeter, 1902. (40)

16004. Bkomus ekectus laxus, Strassburg, 1903. (218)

16005. Bkomus ekectus transylvanicus, Hack., Stockholm, 1902. (118)

16006. Bkomus ekectus villosus (?), Cherryhinton, 1903, A. H. (214)

16007. Bkomus fibkosus. Hack., Schroeter, 1902. (41)

16008. Bkomus fimkkiatus violaceus, H. & S., 1902. (42)

16009. Bkomus fimbriatus violaceus, H. & S., 1903. (219)

16010. Bkomus giganteus, Cherryhinton, 1901, A. H. (45)

16011. Bkomus (UGANTEUs tkiflorus, S. H. Beckham, 1903. (211)

16012. Bkomus gkossus, H. & S., 1902. (43)

16013. Bkomus GUssoNi, Glasnevin, 1902. (44)

16014. Bkomus (iussoni, Benary, 1902. (46)

16015. Bkomus iiookekianus, Vienna, 1902. (48)

16016. Bkomus hordeaceus, St. Petersburg, 1902. (50)

16017. Bkomus hordeaceus glabrescens, St. Petersburg, 1902. (49)

16018. Bromus inermis, Schroeter, 1902. (32)

16019. Bkomus inermis, Sutton, 1901. (137)

16020. Bkomus inermis, B. G. C, 1901. (176)

16021. JiKOMus INERMIS (avvued var.), St. Petersburg, 1902. (51)

16022. Bkomus inermis (viviparous form), Shroeter, 1902. (52)

16023. Bkomus intekmkdius, B. G. C, 1901. (53)

16024. P>i{()MUs iNTERKUi'Tus, Suttou, 1901. (136)

16025. r. KOM us.) A PON icus, St. Petersburg, 1902. (54)

16026. P.KoMus .lAi'ONicus, Tokyo, 1903. (2.36)

16027. r. KOM us kai.mii, Paris, 1902. (55)

16028. r.KOMus kalmii, Kew, 1901. (58)

16029. r.KoMus KKAUsEi, St. Petersburg, 1902. (59)

16030. P.KoMts KKAusKi, Oxford, 1903. (234)

16031. Bkomus i.aeviphs, St. Petersburg, 1902. (67)

16032. r.KOMUs LAEVii'E.s, Hamburg, 1902. (220)

16033. r.KOMUS i.A.xus, (ilasnovin, 1902. (65)

16034. r.KoMis LA.xus, Sutton, 1902. (168)

16035. r.KOMUs i,AX('s, Vienna, 1902. (191)

16036. I'.KoMi s i.oN ;in,oKUs, Paris, 1902. {CA)

16037. P.KOMUS i.oNcii i.oKus, Glasnevin, 1902. (62)
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15956 to 16128—Continued.
16038. Bromus lonciki.okus, I^psala, 1902. (6.3)

16039. Bkomus macranthuh, Naples, 67, 1904. (253)

16040. Bromus MACROSTACiiYS, Sutton, 1901. (140)

16041. Bromts MACRo.sTAtHYs, Coimbra, 1901. (173)

16042. Bbomus macrostachys lanuginosus, Palermo, 1902. (190)

16043. Bromus madritensis, Mrs. Gregory, 1904.

16044. Bromus madritensis, Old Walls, Carrick on Luir, Tipperary, 1902.

(242)

16045. Bromus madritensis, Sutton, 1901. (139)

16046. Bromus madritensis DELiLEi, B. G. C, 1901. (100)

16047. Bromus marginatus, St. Petersburg, 1902. (75)

16048. Bromus marginatus, U. S. Dept. Agr., 1902. (202)

16049. Bromus maximus gussoni, Palermo, 1903. (233)

16050. Bromus mollis, Sutton, 1901. (138)

16051. Bromus mollis (deformed As. ), Grumpington Road, August 27, 1902,
A. H. (235)

16052. Bromus mollis glabratus, Hayle, Cornwall, 1902. (212)

16053. Bromus mollis lloydianus. Lizard, 1902. (206)

16054. Bromus mollis thominii, B. G. C., 1902. (169)

16055. Bromus multiflorus, Schroeter, 1902. -(72)

16056. Bromus parviflorus, Schroeter, 1902. (79)

16057. Bromus patulus, Benary, 1902, (87)

16058. Bromus patulus. Hills Avenue, 1902, A. H. (204)

16059. Bromus patulus nanus, Benary, 1902. (90)

16060. Bromus pendulus, Lyons, 1902. (96)

16061. Bromus pitensis, St. Petersburg, 1902. (95)

16062. Bromus pitensis, Quito, 1903. (232)

16063. Bromus porteri frondans (?), U. S. Dept. Agr., 1902. (198)

16064. Bromus pubescens, Berlin, 1902. (86)

16065. Bromus pumpellianus, Saunders, 1902. (97)

16066. Bromus pumpellianus, Wawanesa, 1902. (192)

16067. Bromus pungens (33.01), B. G. C., 1901. (162)

16068. Bromus pungens ciliatus (?), B. G. C. (37), 1901. (160)

16069. Bromus PURGANS, Glasnevin, 1902. (81)

16070. Bromus PURGANS, Hamburg, 1902. (82)

16071. Bromus PURGANS, Kew, 1902. (83)

16072. Bromus purgans, Lemberg, 1902. (85)

16073. Bromus PURGANS (41), B. G. C, 1901. (164)

16074. Bromus purgans, B. G. C., 1901. (175)

16075. Bromus purpurascens, Hamburg, 1902. (93)

16076. Bromus purpurascens, Glasnevin, 1902. (94)

16077. Bromus racemosus, near Madingley Chalk Pit, A. H., 1902. (213)

16078. Bromus racemosus, Hamburg. (221)

16079. Bromus racemosus, Kew, 1903. (222)

16080. Bromus racemosus, Breslau, 1903. (223)
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15956 to 16128—Continued.
16081. Bkomisracemosus, Lyon, 1903. (224)

16082. Bromis KACEMOSUS, Babrabam, 1903, K. I. Lyncb. (237)

16083. Bkomus kacemosus, jNIadingley, 1903, A. H. (238)

16084. Bromus racemosus, Madingley, June 28, 1903, A. H. (243)

16085. Bromus richardsoni, U. S. Dept. Agr., 1902. (200)

16086. Bromus RiGiDus, Kew, 1901. (69).

16087. Bromus RUBENS, MontpeHer, 1902. (101)

16088. Bromus RUBENS, U. S. Dept. Agr., 1902. (203)

16089. Bromus scHRADERi, Correvon, 1902. (113)

16090. Bromus SCHRADERI, Upsala, 1902. (114)

16091. Bromus sECALiNus, Sutton, 1901. (146)

16092. Bromus SECALINUS, U. S. Dept. Agr., 1902. (194)

16093. Bromus SECALINUS multiflorus, Upsala, 1902. (116)

16094. Bromus SEGETUM, U. S. Dept. Agr., 1902. (115)

16095. Bromus SQUARROSus, St. Petersburg, 1902. (78)

16096. Bromus SQUARROsus, Glasnevin, 1902. (102)

16097. Bromus SQUARROSUS, near B. rubens, Roven, 1902. (103)

16098. Bromus SQUARROSUS, Chelsea, 1902. (104)

16099. Bromus SQUARROSUS, Correvon, 1902. (105)

16100. Bromus SQUARROSUS, Scbroeter, 1902. (106)

16101. Bromus SQUARROSUS, Paris, 1902. (107)

16102. Bromus SQUARROSUS villosus, Scbroeter, 1902. (112)

16103. Bromus SQUARROSUS wolgensis, St. Petersburg. 1902. (110)

16104. Bro.mus STENOPHYLLUS, Glasnevin, 1903. (225)

16105. Bromus sTERiLis, Sutton, 1901. (145)

16106. Bromus TACNA, Paris, 1902. (120)

16107. Bromus TACNA, Kew, 1901. (158)

16108. Rromus TACXA, Warsaw. (246)

16109. ]>RoMUS tectorum, Sutton, 1901. (147)

16110. Bromus TECTORUM, U. S. Dept. Agr., 1902. (197)

16111. Bromus TRIM], Kew, 1905.

16112. P>ROMUs uNioLoioKS, Stockbohn, 1902. (121)

16113. Bromus UNioLoiDES, Scbroeter, 1902. (122)

16114. Bromus UNioLoiDEs, Heidelberg, 1902. (123)

16115. Bromus UNIOLOIDES, Sutton, 1901. (144)

16116. Bromus UNioLoiDKs. Sutton, 1901. (148)

16117. BuoMis iNioLoiDi-s, B. (J. (\, 1901. (156)

16118. Bromus UNIOLOIDES, B. (J. (\, 1901. (161)

16119. r.RoM IS UNIOLOIDKS, Palermo, 1902. (193)

16120. Bromus UNIOLOIDES, rpsala, 1902. (207)

16121. B.ROMUH uNioLoiDiis, Peuzauoe, 1902, A. IL (208)

16122. r.ROMUs uxioLoiDRs, Quito, 1903. (231)

16123. I'.HoMis r:>i(.i.»iDKS wiLLDENowii, U. S. Dept. Agr., liK)2. (196)

16124. Bromis vAiDiviAMs, 11. I'c S., UHVi. (126)
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15956 to 16128—Continued.
16125. Bkomus VARiEGATr.s, Vienna, HH)2. (125)

16126. Bromos vkstitus, Griesswald, 1903. (228)

16127. Bromus \ niENs, Benary, 1902. (124)

16128. Bromus willdenowii Kth:, U. S. Dept. Agr., 1902. 095)

16129. Phaseolus max. Mung bean.
From New Orleans, La. Received thru Mr. R. E. Blouin, as.si.stant director,

Louisiana Sugar Experiment Station, Audubon Park, November 8, 1905.

16130. PisuM ARVENSE. Canada field pea.
From Chicago, 111. Received thru A. Dickinson & Co., Novemljer S, 1905.

16131. Garcinia mangostana. Mangosteen.
From Heneratgoda, Ceylon. Received thru J. P. William & Bros., November

10, 1905.

''For experiments in grafting on a more resistant stock." {Fairchild.)

16132. (Undetermined.) Aroid.
From greenhouses of Public Buildings and Grounds, Washington, D. C. Received

in June, 1904. Numbered November 10, 1905.

16133. Persea indica.

From Funchal, Madeira. Presented by Mr. J. B. Blandy, Received November
9, 1905.

**A species related to the avocado of commerce; for breeding purposes and as a
stock." {Fairchild.)

16134. (Undetermined.) "Catispa."
From Guadalajara, Mexico. Received thru Mr. A. W. Geist, November 10, 1905.

"A quick-growing hardwood tree used for live posts for wire fen(;es." (Geist.)

16135. Melilotus alba. Sweet clover.

From Augusta, Ga. Received thru the N. L. Willet Drug Companv, November
8, 1905.

16136. Medicago sativa. Alfalfa.

From Billings, Mont. Received thru Mr. I. D. O'Donnell, October 31, 1905.

16137. Lathyrus silurus.

From Salonica, Turkey. Received thru Mr. J. Henry House, October 30, 1905.

"Extensively used as food for cattle. When burned like coffee it is said to make
very good cereal coffee—better than barley." {House.)

16138. Medicago lupulina. Black medick, or yellow trefoil.

From New York, N. Y. Received thru J. M.Thorburn & Co., October 30, 1905.

16139. Xanthosoma sp. Yautia.
From Tepatitlan, Jalisco, Mexico. Received thru Mr. SV. E. Safford, from ]Mr.

C. V. Mead, October 31, 1905.

"This yautia apparently belongs to a type distinct from the West Indian forms;
the petioles are purplish but the rhizome, tho of two seasons' growth, shows no
indications of having produced tubers. Tliis plant is prized by the natives, who
sometimes call it "Papa de Colomo." The water in which the rhizomes are boiled

should be changed several times." {Barrett.)
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16140. SWAINSONA MACCULLOCHIAXA.

From Sydney, New South Wales. Presented by Mr. J. H. Maiden, director of

the Botanic Gardens. Received October 80, 1905.

"This is one of the most horticultiirally vahiable of all Swainsonas." ( Maiden. )

16141 to 16159.

Presented by Dr. J. N. Rose, of the United States National Museum, having been
collected by him during the summer of 1905, while in Mexico. Received October
30, 1905. The numbers in parentheses are those of Doctor Rose.

(1013/05.)

(1036/05.)

(1037/05.)

(1038/05.)

(1039/05.)

(1040/05.)

1066-05.)

D. P. (1087/05.)

16141. Amaryllidaceae.

From 'Pedregal," near Tlalpam, Valley of Mexico

16142. Hymenocallis sp.

From limestone hillsides, Tula, Hidalgo

16143. Antherkum sp.

From limestone hillsides, Tula, Hidalgo

16144. (Undetermined.)

From limestone hillsides, Tula, Hidalgo

16145. (Undetermined.)

From limestone hillsides, Tula, Hidalgo

16146. (Undetermined.)

From limestone hillsides, Tula, Hidalgo

16147. Hymenocallis sp.

From limestone hillsides, Yautepec, Morelos.

16148. Amaryllidaceae.

In barranca of Rio Aqueduct t(^ near Santa Fe

16149. Spkekell\ sp.

From mountains near Pachuca. (1108/05.)

16150. Zephyranthes sp.

From mountains near Pachuca. (1109/05.)

16151. !\Iilla rifi.oka.

From limestone hills near Ixmiquilpam. (1161/05.)

16152. (Undetermined.)

From limestone hillside near Ixmiquilpam. (1162/05.)

16153. (rndetermined.)

From stony hillsides near San Juau del Uio, (^uer

16154. FcMEANniA sp.

From stony hillside near San Juan del Kio, C^uer.

16155. (Undetermined.)

From between Cadereyta and Visanm

16156. (Undetermined.)

From between (\idereyta and Visnron

16157. (Undetermined.)

From hills near Kl Riego. (1312 05.)

16158. Talintm pp.

Fr(»ni hills near Kl Kiego. (1317,05.)

16159. A(;ave sp.

From near Uuernavaca, Morulos. (1350 05.)

(1214/05.)

(1216,05.)

(1264 05.)

(1270 05.)
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16160. POLYPTERIS TEXANA.

From Kosse, Tex. Collected by Mr. A. J. Pieters in October, 1905.

Very brilliant rose-colored flowers.

16161. Arachis jiypogaea. Peanut.

From Paris, France. Received thru Vilmorin-Andrieux & Co., October 28, 190.5,

16162 to 16164. Arachis hypocjaea. Peanut.

From St. Louis, Mo. Secured by Mr. M. A. Carleton at the Louisiana Purchai«e
P^xposition, 1904.

16162. Ndpoli. From Italy. 16164. (Unnamed sample from

16163. Salerno. From Italy.
Argentina.

)

16165. Zizania aquatica. "Wild rice.

From Port Hope, Canada. Received thru Mr. Charles Gilchrist, November 2,

1905.

16163 to 16168. ViGNA sinensis. Cowpea.
From St. Louis, Mo. Obtained by Mr. M. A. Carleton in the summer of 1904, at

the Louisiana Purchase Exposition.

16166. Black-eyed. Labeled Co- 16167. Black-eyed.

From Reggio Calabria.
Probably from Italy. From the Italian ex-

hibit.

16168. Same as 16167, but labeled Caserta.

16169 and 16170. Persea spp.

From Monte, Grand Canary. Received thru Mr. Alaricus Delmard, Hotel Santa
Brigida, November 2, 1905.

16169. Persea indica.

16170. Persea gratissima. Avocado.

16171 to 16174. Bromus inermis. Smooth brome-grass.

From Dwight, Nebr. Received thru Mr. J. P. Dunlap, November 1, 1905.

16171. Yelloiv.

"Best of all the varieties." (Dunlap.)

16172. Hansen's.

"Much like the yellow, but heads show less pink color when ripening and
blades show more purple when dying. Field generally shows less yellow color;

nearly as tall as yellow, but less stout in sod. Originally from South Dakota
Experiment Station.

'

' ( Dunlap. )

16173. Colorado.

" Dark purplish heads; nearly as dark as the darkest kinds, but fading as the
heads ripen. Blades nearly as light as those of the Yelloiv. Not so large a
grower as the Yelloiv or Hansen. Has been experimented with at the Colo-
rado Experiment Station. From Keen Brothers, Pueblo, Colo." (Dunlap.)

16174. Large Dark.

"Very dark-colored heads when ripening, turning to a reddish brown.
Barely equals other kinds in amount of feed; quality not (juite so good. On
hard land does not stand as well as the others. From R. Rubier, Leigh, Nebr."
(Dunlap.)
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16175 to 16188. Ipomoea batatas. S"weet potato.

From the Arlington Farm of the United States Department of Agriculture.

Received November 1, 1905.

Fourteen of the best varieties, selected by Mr. \V. R. Beattie.

16175. Florida. 16182. Red Namemond.

16176. McCoy. 16183.

16177. Hamburg. 16184.

16178. White Yam. 16185.

16179. Miks Yam

.

16186.

16180. Early General Grant. 16187.

16181. Big Stem Jerney. 16188.

Red Jersey.

Bermuda Red.

Van Nest Red.

Early Red Carolina.

Bronze Spanish.

Southern C^een.

16189. Okyza glutinosa. Glutinous rice.

From Kiangsu Province, China. Presented by Dr. S. P. Barchet, of Shanghai,
China. Received November 4, 1905.

"Doctor Barchet states that the glutinous rice of China brings a higher price and
has a better flavor than ordinary rice. He personally prefers it to the latter and
advises a mixture of the glutinous with the ordinary rice, claiming that it adds dis-

tinctly to the flavor of the dish. This is not the red rice which is considered by our
planters as a weed, but is a distinct variety." {Fairchild. )

16190. Zea mays. Com.
From Leman, Caucasus, Russia. Received thru Mr. Frank Benton, of the
Bureau of Entomology, November 2, 1905.

16191 to 16193.

From the Bulgarian exhil)it at the Louisiana Purchase Exposition, 1904.

Received November 7, 1905.

16191.

16192.

16193.

ViCI.V VILLOSA.

ViCIA Sp.

Brassica napus.

16194. Curcuma amada.

Hairy vetch.

Vetch.

Rape.

Mango ginger.

From Madras, India. Received thruG. Rajah Gopal Naidu, agricultural ir.^pect-

or, June 20, 1903. Numbered November 10, 1905.

16195. ZiNGIBKK sp.

(Origin in doubt.) Received in November, 1905.

16196. Curcuma loxga. Turmeric.

From Mayaguez, P. R. Presented by Mr. H. C. Henricksen, horticulturist of

the Agricultural f^.xperiment Station. Received November 7, 1905.

"This ]>lant was introduced from the Orient many years ago and ha.^ escaped from
cultivation and become a trouldesome weed in pastures in the western portion of

Porto Kico. It flowers freely, bnt spreads only from the roots. It is one of the two
or three connnercial turmerics, but has no sale in this country because the s|>ecial

process by which it is prepared in the Orient is unknown here." [Barrett.)

16197 to 16207.
From Dr. .1. N. Rose, of the United State.>« National Museum, Washington, D. C.

Received November 7, I
!•(),").

16197. YrccA sp.

Lower California, UH)'>. (K. W. Nelson No. 7129.)

1)7 I
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16197 to 16207—Continued.
16198. Agave sp.

Lower California, 1905. (E. W. Nelson No. 7151.)

16199. (Undetermined.)

Lower California, 1905. ( E. W. Nelson No. 7157.

)

16200. Ibekvillka sonorae.

Lower California, 1905. (E. W. Nelson No. 7182.)

A large cucurbit vine; lives in dry regions and forms a large, Imlbous root.

16201. Ibervillea sp.

Lower C^alifornia, 1905. (E. W. Nelson No. 7182.)

16202. (Undetermined.)

Laredo, Tex., June 27, 1905. (J. N. Rose No. 1013.,

16203 . ( Undetermined.

)

"Bulb" from Haciendo Ciervo, Mexico, 1905. (J. N. Rose No. 1266,05.)

16204. Zephyrantiies sp.

From mountains near Pachuca, Mexico, 1905. (J. N. Rose 1109/05.)

16206. Dasylirion sp. nov.

Limestone hills west of El Riego, Tehuacan, Puebla, Mexico, 1905. (J. N.
Rose No. 10009.

)

16206. Agave sp.

El Riego, Tehuacan, Puebla, Mexico, 1905. (J. N. Rose No. 10006.)

16207. Amphypterygium sp.

Near Tomellin, Oaxaca, Mexico, 1905. (J. N. Rose No. 10096.)

16208. Davidia involucrata. Davidia.

From London, England. Received thru J. Veitch & Sons, November 2, 1905.

In the whole vegetable kingdom there is not a more striking object than a tree

of Davidia when covered with its pure white bracts, which make it conspicuous at

a great distance. It is a handsome tree, growing to a height of 60 to 70 feet, with
foliage much resembling that of our common linden or basswood. When in full

flower it is said to be a marvelous sight, owing to the alternate white and green
caused by the large bracts intermingling with the leaves. The flowers themselves
are polygamo-dioecious, all borne in heads inside a pair of large, white bracts about
3 inches long, with conspicuous red-anthered stamens and a long, bottle-shaped
gynoecium. Botanically, the plant is allied to the dogwoods.
Growing at an elevation of 6,000 to 7,000 feet in central China, where the minimum

temperature is about 5° F., there ought to be little doubt as to its hardiness in the
greater part of the LTnited States. Trees set out in France have survived the winters

at Paris, while others in England have withstood 15 degrees of frost unprotected.
Until well established, however, some protection in very severe weather is recom-
mended. New plants are readily obtained by cuttings or by layering, and should be
planted in a rich soil, with some protection from too much sunshine.

16209. Medicago sativa. Alfalfa.

From Chicago, 111. Received thru the A. Dickinson Company, November 8, 1905.

16210 and 16211. Phaseolus radiatus. Mung bean.

From Chillicothe, Tex. Received thru Mr. A. B. Conner, November 7, 1905.

16210. Grown from S. P. I. No. 1621 1. Grown from S. P. I. No.
13394. 8540.

16212. (Undetermined.)

From Newcastle, New South Wales. Received thru Dr. Frederic W. Coding,
United States consul, November 8, 1905.
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16213. Medicago maculata. Bur clover.

From Abbeville, S. C. Received thru Mr. Arthur Parker, November 11, 1905.

16214. MusA TEXTiLis. Manila hemp.
From Manila, P. I. Received thru Mr. W. S. Lyon, Insular Bureau of Agricul-

ture, November 13, 1905,

16215 to 16222. Erodium spp.

From Geneva, Switzerland. Received thru Mr. H. Correvon, November 13,

1905.

16215. Erodium HYMENODEs. 16219. Khodhm glandulosum.

16216. Erodium chelidoxifo- 16220. Erodium macradenum.
LIUM.

16217. Erodium pelargonifo-
lium.

16218. Erodium daucoides.

16221. Erodium manescavi.

16222. Erodium macrophyl-
LUM.

16223. Carum gairdneri.

From Pendleton, Oreg. Received thru Mr. W. H. Bleakney, November, 1905.

"This plant was formerly a staple article of food among the Umatilla and other
Indian tribes of the Pacific Northwest. The roots may be eaten either raw or

cooked. They have a delicious flavor." {Coville.) (See also No. 12932.)

16224. Blighia sapida. Akee.

From Kingston, Jamaica. Received thru Mr. G. N. Collins, November, 1905.

"Unless fully matured, the white fleshy arillus of this excellent fruit is regarded
as poisonous by the natives of Jamaica." ( Collins. )

16225 and 16226. Xanthosoma spp. Yautia.

From Floral Park, Long Island, N. Y. Received thru Mr. John Lewis Childs,

November 17, 1905.

16225. Xanthosoma sagittifo- 16226. Xanthosoma sp.

LIUM.

16227. P^UCALYFTUS GONiocALYX. Eucalypt.

From Guadalajara, Mexico. Received thru jNIr. Federico Chisolm, November
17, 1905.

16228. PoA PRATENSis. Kentucky bluegrass.

From Winchester, Ky. Received thru Mr. D. S. (iay, November 17, 1905.

16229. ViGNA SINENSIS. Cowpea.
From Bristol, Conn. Received thru Mr. Herman Ockels, November 10, 1905.

16230. Paspalum dilatatum. Large water grass.

From Hiloxi. Miss. Received thru Mr. S. ]M. Tracy, November 18, 1905.

16231. Akalia ua('eM()s.\. Spikenard.

From North (Marendon, Vt. Received thru Mr. James Barrett, November 21,

1905.

Roots and berries of the wild spiki'uartl arr used in the |ire|mrati<»n of a remedy
for catarrlial affections. For uee in breeding with Arnlla curddta, the Japanese
"udo."
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16232. Tecoma capensis (?)•

From Lourenf;o Manjuez, Portuguese East Africa. Received thru Hon. W.
Stanley Hollis, United States consul, November 21, 1905.

'* Seeds of a native African shrub that is much used in making hedges. Mi.'rht be
advantageously used in the warmer parts of the United States." (Hollis.

)

16233 to 16236. Arachis hypooaea. Peanut.
From Sydney, New South Wales. Received thru Mr. Walter S. Campbell,

director of agriculture, Department of Mines and Agriculture, NovemVjer '^2*

1905.

16233. Mammoth Bush.

16234. Improved Large.

16235.
16236.

^ 'luster.

Small.

16237 to 16243. Nephelium litchi. Litchi.
From Canton, China. Secured thru Dr. John M. Swan, of the ^Medical :\Iissi«>n-

ary Hospital, and forwarded by the Yokohama Nursery Companv, Yokohama,
Japan. Received at Berkeley, Cal., October, 1905.

"This fruit tree, represented by many varieties, is worthy of thoro trial in Porto
Rico, Hawaii, southern California, and Florida. It is one of the most delicious fruits

{Fairchild.)in the world

16237.

16238.

16239.

16241.
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16254 to 16275.

From Karlsruhe, Germany. Received thru the Botanic Gardens, November 17,

1905.

16254. Aegilops squaerosa.

16255. Arrhenatherum elatius.

BrackYPODiuM pinnatum.

Eleusine tocussa.

Erodium gruinum.

Erodium stephanianum.

]MeDICAGO CILIARIS.

Medicago echinus.

Medicago elegans.

16256.

16257.

16258.

16259.

16260.

16261.

16262.

16263. Medicago sativa X fal-

cata.

16264. Medicago minima.

16276 to 16302.

16265. Medicago orbicularis.

16266. Medicago radiata.

16267. Medicago scutellata.

16268. Melilotus altissima.

16269. Melilotus italica.

16270. Trigonella coerulea.

16271. Trigonella cornicu-
LATA.

16272. TrITICUM RIGIDCM.

16273. Triticum trichophorum .

16274. ViCIA CORNIGERA.

16275. ViciA dumetorum.

From Strassburg, Germany. Received thru the Botanic Gardens, November 21,

1905.

16276. AeGILOPS SPELTOIDES.

16277. AvENA brevis.

16278. AVENA HIRSUTA.

16279. AvENA LUDOVICIANA.

16280. AvENA ORIENTALIS.

16281. AvENA PLANICULMIS.

16282. avena strigosa.

16283. Bromus erectus.

16284. Erodium gruinum.

16285. Lappago racemosa.

16286. Medicago gerardi.

16287. Medicago terebellum.

16288. Medicago turbinata.

16289. Melilotus alba.

16290. PhASEOLUS GAFFER

16291. PisuM jomardi.

16292. Triticum boeoticum.

16293. Triticum boeoticum
thaoudar.

16294. Triticum dicoccum.

16295. Triticum giganteum.

16296. Triticum monococcum.

16297. Triticum monococcum
hornemanni.

16298. Triticum polonicum.

16299. Triticum rigidum.

16300. ViGNA glabra.

16301. PiSUM ELATIUS.

16302. PhaSEOLUS MULTIFLORUS.

16303 to 16335.
P^rom Kashgar, Chinese Turkestan. Received from Mr. Ellsworth Huntington,

Kashjzar, Chinese Turkestan, via Baku, Ru'^sia, thru the Cliint'se Am])an of Kho-
tan, and Mr. Macartney, British pohtical agent at Kashgar, Noveml>er 17, 1905.

*' Khotan is a large, well-watered oasis, at ah elevation of about 4,500 feet, at

the foot of the Kuen Luii Mountains. Longitude 80°, latitude 37° N. In

general, the climate is typically midcontinental. It may be likened to that

of (yolorado, tho drier and more extreme." [JliiutiiKjion.)

16303. Vkjna sinensis.

Lobia. A white bean.

16304. Brassica napus (?),

ChdNK/U.

16306. (Undetermined.)

Cowpea.

Turnip.

Usun.
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16303 to 16335—Continued.
16306. CiTRULLUS VULGARIS.

Tarbuz.

16307. CORIANDRUM SATIVUM.

Gesnich.

16308. Allium sp.

Kuda.

16309. FOENICULUM DULCE (?).

Siadana.

16310. Brassica sp.

Kichi.

16311. Sesamum indicum.

Kunjut,

16312. Brassica oleracea (?).

Baseh.

16313. Allium cepa (?).

Piaz.

16314. Panicum miliaceum.

Tarekh.

16315. Apium graveolens.

Chingseh.

16316. Agriophyllum gobicum.

Palak.

16317. Medicago sativa.

Beda.

16318. Daucus carota,

Zardek.

16319. CucuMis melo.

Kaghun.

16320. CiCER arietinum.

Narkhot.

16321. LiNUM USITATISSIMUM.

Zighar. A variety of flax used only for oil.

16322. CucuMis SATivus.

Khonga.

16323. Phaseolus radiatus.

Mash, or Dnl pea.

16324. Carthamus tinctorius.

Zarangzeh.

16325. Brassica sp.

Zaghun. Extensively cultivated for oil.

16326. PisuM sp.

Puchek.

16327. Triticum vulgare.

Bugdai.
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"Watermelon.

Coriander.

Onion.

Fennel.

Mustard.

Sesame,

Cabbage.

Onion.

Millet.

Celery.

Sulhir.

Alfalfa.

Carrot.

Muskmelon.

Chick-pea.

Flax.

Cucumber.

Mung bean.

Safflower.

Mustard.

Pea.

Wheat.
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16303 to 16335—Continued

16328. Oryza sativa.

Shal.
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16336 to 16470—Continued.
16353. Bromus sp.

Crop of 1905. (Agrost. No. 245.)

16354. Bromu.s carinatuh.

Collected at Wawawai, Wash.,
in 1904.

16355. Bromus carinatus.
(Trown in 1905 from seed origi-

nally collected at Wawawai,
Wash.

16359. Bromus inermis.

16360. Bromus marginatus.

Crop of 1904.

16361. Bromus marginatus.
*

' Eigh t-dollar Grass.

'

' Grown
at Selma, Oreg.

16362. Bromus marginatus.

Grown in 1905 from Portland,
Greg., seed.

16363. Bromus marginatus.

Crop of 1905.

16364. Bromus marginatus
ELATIOR^

16365. Bromus marginatus
maritimus.

Crop of 1905. (Agrost.No.2261.)

16356. Bromuh carinatus.

Grown in 1904 at ChehaliSjATash.
(Agrost. No. 609.)

16357. Bromus c a r i n a t c s

iiookerianus.
~

Crop of 1905.

1 6358. B R o m u s c a r i n a t u s

HOOKERIAXUS.

Smooth brome-grass.

16366. Bromus marginatus
pumpellianus.

Crop of 1905.

16367. Bromus polyanthus.

Gathered at Portland, Greg., in

1904. (Agrost. No. 614.)

16368. Bromus polyanthus.

Crop of 1905. (Agrost. No. 319.

)

16369. Bromus polyanthus
paniculatus.

16370. Bromus sitchensis.

Grown in 1904 from seed gath-
ered at Puyallup, Wash.
(Agrost. No. 600.)

16371. Dactylis glomerata.

Purchased from the C. H. Lilly Company, Seattle, Wash.

16372. Dactylis glomerata.

Crop of 1905.

16373. Deschampsia caespitosa.

Crop of 1904.

16374. Elymus canadensis.

16375. Elymus virginicus submuticus.

Crop of 1902. (Agrost. No. 328.)

16376. Elymus virginicus submuticus.

Grown in 1905 from S. P. I. No. 16375.

16377. Festuca arundinacea.

16378. Festuca elatior.

Grown from Kansas seed.

16379. Festuca hyb.

A hybrid from IVIr. A. B. l^eckenby. Union, Oreg.

16380. Festuca pratensis.

Orchard grass.

Orchard g-rass.

Wild rye.

Tall fescue.

Meadow fescue.

16381. Festuca reflexa.

16382. Lathyrus azureus.

Grown in 1905 from S. P. I. No.
11195.

16383. Lathyrus coccineus.

Grown in 1905 from S. P. I. No.
11196.

16384. Lathyrus ochrus.

Crop of 1905.
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16336 to 16470—ContiDued.
16385. Lathyrus sativus.

Grown in 1905 from S. P. I. No. 11197.

16386. Lathyrus sativus.

Grown in 1905 from S. P. I. No. 11198.

16387. Lathyrus sativus.

Grown in 1905 from 1^. P. I. No. 11199.

16388. Lathyrus tingitanus.

Grown in 1905 from S. P. L No. 11220.

16389. Latiiyris tingitanus.

Grown in 1905 from Agrost. No. 1548.

16390. LOLIUM BONARIENSIS.

Grown in 1905 from Agrost. No. 2321.

16391. LOLIUM I'ERENNE.

From E. J. Bowen, San Francisco, Cal.

16392. LOLIU.M PERENNE.

Grown in 1905 from seed secured in Holland.

16393. LOLIUM PERENNE.

Grown in 1905 from Agrost. No. 1981.

16394. LOLIUM PERENNE.

Bitter vetch.

Bitter vetch.

Bitter vetch.

Tangier scarlet pea.

Tang-ier scarlet pea.

Perennial rye-grass.

Perennial rye-g-rass.

Perennial rye-grass.

Perennial rye-g-rass.

Grown in 1905 from Agrost. No. 5349. From Argentine seed.

Dakota vetch.16396. Lotus americanus.

From Cusick, Wash.

16396. Lotus americanus.

From Wenatchee, Wash. '

16397. Lotus corniculatus.

Grown in 1905 from S. P. I. No. 11204.

16398. Lotus tetragonolobus.

(^rown in 1905 from S. P. L No. 10398.

16399. Medicago media.

Crop of 1904.

16400. Medicago media.

Crop of 1905.

16401. Medicago sativa.

Grown by Mr. E. W. Downen, Pullman, Waj*h., in 1904.

16402. MEDiCA(io sativa.

Turkestan alfalfa. Grown at Walla Walla, Wa^-li., in 1904,from S. P. I.N().991.

16403. Medicago sativa. Alfalfa.

Turkestan alfalfa. ( Jrown in 1905 at Pullman, Wash., from seed obtaine<l from
Mr. M. Evans.

Dakota vetch.

Bird's-foot trefoil.

"Winged pea.

Sand lucern.

Sand lucern.

Alfalfa.

Alfalfa.

16404. Melilotus indicus.

(irown from Agrost. No. 1684.

16405. Melilotus macro-
staciiys.

Cirown from Agrost. No. 1553.

11406. Melilotus sulcata.

(irown from Agrost. No. 1161.

16407. MeLICA rALIFX)RNICA.

Grown in 11H)5 from Agrost. No.
1925.
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16336 to 16470—Continued.
16408. Panicum sp.

Crop of 1905.

16409. Panicum sp.

Grown in 1905 from Agrost. No. 2355.

16410. Panicum crus-galli.

Grown from Agrost. No. 1682.

Bird seed.

Hungarian millet.

16411. Panicum crus-galli.

Crop of 1905.

Broom-corn millet.

BrGom-corn millet.

16412. Panicum miliaceum.

Grown from Agrost. No. 2620.

16413. Panicum miliaceum.

Grown from Agrost. No. 2621.

16414. Panicum miliaceum. Broom-corn millet.

Mixt yellow and white broom-corn millet. Grown from Agrost. No. 2625.

16415. Panicum miliaceum. Broom-corn millet.

Grown from Agrost. No. 2626.

16416. Panicum miliaceum. Broom-corn millet.

White. Grown from Agrost. No. 2627.

16417. Panicum miliaceum. Broom-corn millet.

Grown from Agrost. No. 2628.

16418. Panicum miliaceum. Broom-corn millet.

Vv^hite seed; late variety. Grown from Agrost. No. 2629.

16419. Panicum miliaceum. Broom-corn millet.

Grown in 1905 from seed obtained at Cusick, Wash.

16420. Panicum miliaceum.

White. Grown from seed obtained in Germany.

16421. Panicum miliaceum.

Grown from Austrian seed.

16422. Panicum miliaceum.

Austrian seed.

16423. Panicum miliaceum.

Grown in 1904 at Usk, Wash.

16424. Pennisetum spicatum.

Grown at Biggenden, Queensland. (Agrost. No. 2110.)

16425. Phalaris arundinacea. Reed canary grass.

Grown from seed obtained from J. M. Thorburn & Co., New York City,

^. Canary grass.

16430.

Grown from Agrost. No. 2334.

16431.

Grown from Agrost. No. 2335.

16432.

From Genoa, Italy. Obtained
at the Louisiana Purchase Ex-
position in 1904. (Agrost. No.
2361.^

Broom-corn millet.

Broom-corn millet.

Broom-corn millet.

Broom-corn millet.

Pearl millet.

N. Y.
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16336 to 16470—Continued.
16433. Phleum pratense.

Early.

16434. Phlei'm pkatexse.

Stewart's Mammoth.

16435. Phleim pratense.

Pasture.

16436. PiSUM ARVENSE.

Grown from S. P. I. No. 1486.

16437. PiSUM ARVENSE.

Grown from S. P. I. No. 1487.

16438. Plantago fastigiata.

Grown from seed originally ob-

tained in Arizona.

16439. Plantago fastigiata.

Crop of 1904.

16443. Stipa tenacissima.

' Timothy.

Timothy

Timot

Field pea.

Field pea.

16440. Poa triflora.

Grown at Cusick, Wash.

16441. Spartina sp.

Grown at Cusick, Wash.

16442. Spartina cynosuroides.

Esparto grass.

(irown from seed obtained from J. M. Thorburn & Co., New York, N. Y.

(Agrost. No. 2216.)

16444. TrIFOLIUM pannonicum.

Grown from S. P. I. No. 9817.

16446. Trifolium pratense. Red clover.

(irown in 1904 by Mr. C. R. W^idmer, Albany, Greg.

16446. Trigonella foenum-graecum. Fenugreek.

Grown from Egyptian seed.

16447. ViciAsp. Vetch.

A variety similar to pearl vetch. Grown from Agrost. No. 2452.

16448. ViciA sp. Vetch.

(irown from S. P. I. No. 11200.

16449. ViciA sp. Vetch.

Grown at Kay, Wash.

16450. ViciA sp. Vetch.

Grown from S. P. I. No. 11199.

16451. ViciAsp. Vetch.

(irown from Agrost. No. 2454.

16452. ViciA ATROi'URprREA. Vetch.

Grown from 8. P. I. No. 121.'^.

16453. Vi( lA lUTiivMcA. Vetch.

Grown from 8. P. 1. No. 112.m

16454. Vkia cRAr'tA. Vetch.

Grown fn.in S. P. I. No. 1028.S.

16455. Vria r.iMi \. Vetch.

(irown from Chinese seed.

16450. Vkia egvi»tua. Vetch'.

07



DECEMBER, 1903, TO DECEMBER, 1905. 233

16336 to 16470—Continued.
16457. ViciA FABA. Vetch.

Grown from Agrost. No. 2463.

16458. ViciA FULGENS. Vetch.

Grown from S. P. I. No. 11231.

16459. ViciA GiGANTEA. Vetch.

Grown in 1904 at Clatskanie, Greg. (Agrost. No. 613.)

16460. ViciA hirsuta(?). Japan vetch.

Grown from S. P. I. No. 9237.

16461. ViciA HiRTA. Vetch.

16462. ViciA LUTEA. Vetch.

Grown from Algerian seed.

16463. ViciA MiCRANTHA. Vetch.

Grown from Agrost. No. 999.

16464. ViciA NARBONNENsis. Vetch.

Grown from S. P. I. No. 11232.

16465. ViciA SATivA ALBA. Pearl vetch.

16466. ViciA SATIVA. Coininon vetch.

Grown at Corvallis, Greg.

16467. ViciA SATIVA ALBA. Pearl vetch.

Grown from seed from Mr. Henry Gilbrich, New Era, Greg.

16468. ViciA sicuLA. Vetch.

Crop of 1904.

16469. ViciA SICULA. Vetch.

Grown from Algerian seed.

16470. ViciA viLLOSA. Hairy vetch.

Seed from Mr. Elliott.

16471. Andropogon hai.epensis. Johnson grass.

From St. Louis, Mo. Received thru D. J. Bushnell & Co., November 25, 1905.

16472 and 16473.

From Durban, Natal, South Africa. Received thru the Botanic Gardens,
November 25, 1905.

16472. Arachis hypogaea. Peanut.

16473. Voandzeia subterranea. Woandzu.

16474. Lespedeza striata. Japan clover.

From Richmond, Va. Received thru T. W. Wood & Son, November 29, 1905.

16475. Lespedeza striata. / Japan clover.

Received from the Office of Grass and Forage Plant Investigations of the Depart-

ment of Agriculture, November, 1905. (Agrost. No. 1115.)

16476. CucuRBiTA sp. Pumpkin.
From Pretoria, South Africa. Received thru Prof. J. Burtt Davy, of the Trans-

vaal Department of Agriculture, November 27, 1905.

Boer.
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.16477 to 16480. Garcinia spp.

From Sagua la Grande, Cuba. Received thru J. S. Montero & Bros., December
1, 1905.

16477. Garcinia cochixchi- 16479. Garcinia hanburyi.
NENSIS. 1/a/iork /-16480. Garcinia indica.

16478. Garcinia ferrea.

16481. Ibervillea sp. (?).

From Mexico. Received thru Dr. J. N. Rose, of the United States National
Museum, who collected the seed in the summer of 1905.

"A very interesting, attractive vine, which grows in very dry districts. Fruit
red." {Rose.)

16482. CALYPTilOGyNE DULCIS.

From Santiago de las Vegas, Cuba. Received thru Departamento de Botdnica,
Estacion Central Agronomica, November 28, 1905.

16483 to 16485. Arachis hypogaea. Peanut.

From Cat Island, S. C. Grown by Mr. J. H, Tull, special agent of the Depart-
ment of Agriculture. Received November 20, 1905.

16483. Grown from S. P. I. No. 4253. From Cairo, Egypt.

16484. Grown from S. P. 1. No. 9406. From Sao Paulo, Brazil.

16485. Grown from S. P. I. No. 11140. From Spain.

16486. Arachis hypogaea. Peanut.

From Japan. Received thru the Botanic Gardens, Durban, Natal, South Africa,

December 2, 1905.

16487. DiospYROS ebenum. Sapote negro.

From Manila, P. I. Received thru Mr. Thomas L. Lyon, of the Insular Bureau
of Agriculture, December 2, 1905.

" Wood reputed good, but variable in color. One of the most attractive of our
broad-leaved evergreens. Fruits astringent." {Lijon.)

16488. ViciA SATIVA ALBA. Pearl vetch.

From New Era, Oreg. Received thru Mr. Henry Gelbrich, December 5, 1905.

16489. Melilotus alba. S-weet clover.

From Birmingham, Ala. Received thru the Amzi Godden Seed Company,
December 4, 1905.

16490 to 16494. »J uncus spp. Matting rush.

Collected by Mr. J. H. Tull, special agent of the Department of Agriculture.

Received December 5, 1905.

16490. Juxcrs EFFisrs. 16493. .Trxcrs effi'sus cox-

ColU'ctcd on Cat L^hunL S. C. (jlomek.\tus.

16491. JuNCUs KFFUsrs CON- Collected on Cat Island, S. C.

ci.oMKHATrs. 16494. Juxcrs kffusus cox-
CoUected near Kinston, N. C. (ji.omeratus.

16492. JuNcus EFFi'srs cox- Collected near Newbern, N. C.

(ILOMKHVTl'S.

Collected on Black River road,

near Georgetown, S. C.
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16495 to 16505.

From the White House Propagating Gardens, Washington, D. C. Received
December 5, 1905.

A collection of ornamentals.

16495. CALyVTHEA ORNATA MA.IES-

TICA.

16496. Xanthosoma lindeni.

16497. Calatiiea pulciiella.

16498. Calathea vanden-
HECKEI.

16499. Calathea intermedia.

16600. Calathea warscewkzii.

16501. ISCHNOSIPHON hirslta.

16502. Maranta walllsi.

16503. Maraxta amahilis.

16604. Homalomena wallisi.

16505. Calathea (?) sp.

16506. Akalia cordata. Udo.
From Waseda, Tokj-o, Japan. Received thru J. Ikeda & Co.. iX'cember 5, 1905.

16507. Panicum sp.

From Pretoria, South Africa. Received thru Prof. J. Burtt Davy, of the Trans-
vaal Department of Agriculture, December 5, 1905.

16508. Medicago sativa. Alfalfa.

From Amasia, Turkey. Received thru Mr. H. Caramanian, November 25, 1905.

16509 to 16540.

From Nancy, France. Received thru Victor Lemoine & Son, December 4, 1905.

16509. Anemone .japonica. 16512. Deutzia vilmorinae.

16510. Anemone JAPONICA. 16513. Philadelphus lemoinei.

16511. Deutzia myriantha.

16514 to 16540. Phlox decussata.

Named varieties.

Perennial phlox.

16541 to 16762. Paeonia spp. Peony.

From Chenonceaux (Indre-et-Loire), France. Received thru Monsieur A. Des-
sert, December 2, 1905.

16541 to 16642. Named varieties of the Chinese herbaceous section.

16643 to 16659. Named varieties of the European herbaceous section.

16660. Paeonila anomala (or 16662. Paeonia tenui folia
SmOUTHII). FLORE PLENO.

16661. Paeonia tenuifolia.

16663 to 16759. Paeonia moutan. Named double varieties.

16760 to 16762. Paeonia moutan. Named single varieties.

16763 and 16764.

From the Office of Gardens and Grounds, Department of Agriculture. Received
December 8, 1905.

16763. Calathea sp.

Rough-pubescent petiole basal;

green thruout.

16764. Maranta sp.

Near Maranta arundinacea, but
with side shoots on culms.
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16765 to 16769.
From the White House greenhouse, PubHc Buildings and Grounds, Washing-

ton, D. C. Received December 8, 1905.

16765. Maranta splendida. 16768. Calathea koseo-picta.

16766. Calathea arrecta. 16769. Calathea lnullata.

16767. Calathea makoyana.

16770. Zea mays. Sweet corn.

From North Clarendon, Vt. Received thru Mr. D. Dana Hewitt, December 11,

1905.

White Malakof. Grown from 8. P. I. No. 13256. (Lot "A" selected from No.

16772.)

16771. Medicago denticulata. Bur clover.

From San Francisco, Cal. Received thru the Jessup-Wheelan Company, De-
cember 11, 1905.

16772. Zea mays. Sweet com.
From North Clarendon, Vt. Received thru Mr. D, Dana Hewitt, December 11,

1905.

White Malakof. Grown from S. P. I. No. 13256.

16773 to 16780.
From St. Louis, Mo. Received thru Mr. Fred Mueller, of the Missouri Botan-

ical Gardens, DecemVjer 11, 1905.

16773. Alocasia macrorhiza 16777. Colocasia indica.

variegata.

From Ceylon.

16774. Alocasia odora

From East Indies.

16778. Xanthosoma sp.

From Cuba.

16779. Xanthosoma viola-
CEUM.

16775. Colocasia sp.
p.^,.^,^^ ^y^^^ j^^^i^^^

From Mexico.

16776. Colocasl\ antiquorum
euchlora.

From India.

16780. (Undetermined.)

16781 to 16784. Zea mays.
^

Sweet corn.

From North Clarendon, Vt. Received thru Mr. D. Dana Hewitt, Deceml)er 11.

1905.

117/ /7*' MdJiihof.

16781. (Jrown Ironi S. V. I. No. 13357

16782. (Jn.wn from sdi-ction "H" of S. P. I. No. 1.3256.

16783. (Jrown from selection "(i" of S. \\ I. No. b3256.

16784. (Jrown from selection "C" (»f S. \\ \. No. 1325t>.

16785. IIiHiscus sahdakiiia. Roselle.

l'V<»ni Mayn^ne/, \\ K. Received thin the Porto Rico Kxporiment Station,

December, 1905.

16786. KrcALYPTiTs cokvmhosa. Bloodwood.
Ironi H(»Nven, North C^ieensland, Australia. Received thru Mr. William Retti-

prew, of the t^ueeiishnd .Vcelimatization Society, December 6, 1905.

"One of the numerous si>ocies of .\Mstralian eucalyptus. \ tree of medimn size,

with pi-rsistent llaky bark, oft<'n rejHirted as stunt«'d or shrubby in appearance, but

Ml
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frequently attainiii<; a heiglit of 1 50 feet and a trunk diameter of 8 feet. It in re.stricted

to the warmer and moister coast regions of northeast Austraha, and, to judge })y its

absence in the interior, could hardly be expected to grow in a region subject to frost

or extremes of dryness. The tree furnishes a wood tliat is easily woiked when fresh,

but exceedingly hard when dry. The presence of kino makes it unsuitable f<<r linn-

ber or fuel, but also serves to make it very durable underground and resistant to

wdute ants; hence it is very valuable for railroad ties, posts, culverts, for paving, and
for other uses in underground situations. Fence posts of this material are reported
to have lasted for forty years in Australia. The })ark yields 28 per cent tannic acid
and the leaves about 18 j)er cent. The creamy white flowers of this tree contain a
large amount of nectar and are much visited by bees. The tree is also one of the
sources of the kino of commerce." {McClatchie.)

16787. Garcinea spicata. Fukuji tree.

From Eiu Kiu Islands, Japan. Received thru Mr. H. E. Amoore, December 11,

1905.

"An ideal wind-break." (Amoore.)

16788. NicoTiANA TABACUM. Tobacco.

From Morrinhos, State of Goyaz, Brazil. Selected by Mr. Antonio Borges Sam-
paio, of Uberaba, Minas-Geraes, and sent in by Dr. H. M. Lane, of Sao Paulo,
Brazil. Received December 15, 1905.

" The famous 3/orr/>7/ios tobacco. The tobacco grown in Sao Paulo and Goyaz is

probably from seed brought from the Orient by the early Portuguese settlers, who
took great pains to keep it pure. Goyaz is located in the mountainous region of

Brazil, about 700 miles northwest of Rio de Janeiro, in latitude 16° S., where the
mean annual temperature is 80°, with a maximum of 104° and a minimum of 25°."

(Lane.)

16789 to 16796.

From Hangchow, China. Received thru Mr. Frederick D. Cloud, United States
vice-consul, December 15, 1905.

16789. Glycine hispida. Soybean.

Yellow. An oil bean.

16790. Glycine hispida. Soy bean.

Black. An excellent table bean.

16791. Phaseolus sp. Bean.

16792. Andropogon sorghum. Sorghum.

16793. Phaseolus radiatus. Mung* bean.

16794. ViGNA sesquipedalis (?).

" Grow with long pod and bear well. Used as a vegetable." ( Cloud.)

16795. ViGNA sinensis (?). Cowpea.

"Very different from preceding. More prolific, shorter pod, and a better
eating bean. '

' ( Cloud.

)

16796. Glycine hispida. Soy bean.

Black.

"All of these varieties are largely grown in China and, as in the case of the
yellow soy bean, are very valuable. The black soy bean is extensively grown
in the north for forage purposes and constitutes the principal article of food
for horses, donkeys, and cattle. It is also a good table bean. This bean
mixed with 'kaoliang^ (sorghum) seed, chopped grass, or straw, with a little

bran, makes the very best horse feed. Perhaps the 'kaoliang^ is the most
highly prized of all forage plants grown in China. No part of the plant goes
to waste. Two or three weeks before the plant matures and the seed is ripe
the farmer strips nearly all the blades from the plant, ties them in bundles,
allows them to cure in the sun for a few days, and then stacks them away
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16789 to 16796—Continued.

indoors. All thru the winter these blades are keenly relished by horses

and donkeys. Then the seeds are gathered, combed out, and marketed.

Several varieties of alcohol and wines are made from these seeds, and the

deadly native drink 'sam-shu'— at least one variety of it— is made from
' kaoliang' seed. The seed makes excellent feed for stock of all kinds. The
long stalks are thrown on the thrashing floor, rolled flat by heavy stone

rollers, carefullv cleaned of all particles of pith, and woven into a great variety

of mats and matting, suitable for use on floors, for window shades, or for the

roofs 01 native houses and sheds. These stalks are also extensively used for

fuel by the farming class. It is a most valuable crop and may be found thru-

out all the northern provinces. Not grown much as far south as Hang-chow.

"The yellow bean (16789) is the 'bean-cake' bean so extensively grown in

the Manchurian provinces and is a most valuable crop. May be grown south-

ward, but flourishes best in colder latitudes.'' {Cloud.)
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Abyssinian seeds, 11039 to 11119, 12371 to

12393.

Acacia sp., 12781.

aneura, 10475.

baileyana, 12790.

cuUriformis, 15684.

cunninghamii, 15683.

elongaia, 12791.

linearis, 12792.

longifolia, 11743.

lunata, 12793.

montana, 10476.

neriifolia, 10477, 15685.

prominens, 11744.

irinervata, 12794.

Acer carpinifoUum, 13993.

circinnatum, 15932.

macrophyllum, 12236.

myahei, 13801.

Achras sapota, 11534.

Aconitum napellus, 12410, 12411, 12427,
12428.

Actinidia sp., 11629, 11630.

Adenocarpus frankenioides, 10727.

Adonis amurensis, 15781.

Aegilops speltoides, 16276.

squarrosa, 16254.

Afzelia quanzensis, 12360.

Agapanthus umbellatus 12239, 13803.

Agaricussp., 13078, 13134.

Agave sp., 16159, 16198, 16206.

maculata, 11689.

Agriophyllum gobicum, 16316.

Agropyron sp., 16336.

divergens, 16337, 16338.
elmeri, 16339.

occidentale, 13441 to 13443,

13504, 16340, 16341.

pseudo-repens, 16342.

spicatum, 16343.

tenerum, 11129, 13092, 16344 to

16346.

Agrostis s-p., 13877.

alba, 11130, 11640.

aspenda, 14840.

Akee. See Blighia sapida.
Alchornea ilicifolia, 10478.
Aleurites cordata, 10410, 13104.
Alfalfa, (Algeria), 12803.

(Arabia), 12992.

(Argentina), 12549.

(Ecuador), 14972.

(France), 14496,14497.

Alfalfa, (Italy), 13738, 13739, 13742 to

13745, 13751, 13753 to 13755,
13757 to 13759.

(Mexico), 11651,11652.
(Russia), 10232 to 10235, 13857,
13858

(Tunis)', 12846, 12847.

Turkestan, 14786.

See also Medicago spp.
Algarobillo. See Caesalpinia breinfolia.

Allium sp., 16308.

cepa, 10988, 11761, 11762, 12719,

12720, 12732, 13088, 13859,16313.
jistulosum, 12703.

Almond. See Amygdalus communis.
Alnusfirma, 10529.

incana, 10530.

japonica, 10528.

maritima, 12802.

Alocasia sp., 15789, 15889.

cuprea, 15678.

macrorhiza, 15413.

variegata, 16773.

odora, 16774.

Aloe dichotoma, 11643.

Alopecurus castellanus, 16348.

Alphitonia ponderosa, 14429.

Alpinia. caerulea, 10479.

Alsike. See Trifolium hi/bridum.

Althaea rosea, 13575, 13594, 13603, 13604.

Alyssum maritimum, 12964.

Amaryllidaceae, 16141, 16148, 16202.

Amatungulu. See Carissa arduina.

Ampelopsis veitchii purpurea, 11564.

Amphypterygium, 16207.

Amygdalus communis, 10338, 10558 to

10562, 12552, 12822 to 12831,

15831 to 15837.

hyb., 11255.

persica, 10335 to 10337, 10457,

11777, 15753, 15754, 15935.

Anacardium occidentale, 12809.

Ananas sativus, 11010, 11011, 11675,14452.

AndropogonsY)., 13880, 13882.

affinis, 14896.

contortus, 13873.

eucomus, 13889.

halepensis, 11131, 16471.

sericeus, 15949.

sorghum, 10327, 10612, 11058

to 11067, 11082 to 11085,

11119, 11132tolll38, 11164,

11371,11793, 12371 to 12374,

13316 to 13318, 13565, 14500

to 14775, 15825, 16792.
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Anemone alpina sulphurea, 12994.

japonica, 16509, 16510.

Anise. See Phnpinella anisum.
Anona ap., 13137.

Antherlcum sp., 16143.

Anthistiria ciliata, 13434.

A)ithoxanihum odoratuin, 11139, 13359.

Antirrhhiinn majus, 12987, 12988.

Apera arnndinacea, 13623.

Apio. See Arracacia esculenta.

Apiiim graveolens, 10995, 16315.

Apple (Crimea), 10345 to 10348.

Misket, 10525, 13087.

Eurasian, 10261.

(Turkey), 13056.

See also Pi/ms maJuf(.

Apricot. See Pranus (fniieniaca.

Siberian. See P. siherica.

Aquilegia sp., 13624, 13625, 13627, 13628,

13645, 13722, 13723.

coei-ulea, 13020, 13021, 13640,

13726.

califarnica, 13024.

canadensis, 13022.

can/oph ylloides, 1 3637.

chrysaniha, 13018, 13019, 13638.

clematidea hyhrida, 13639.

ecalcarata, 13626.

fabellata, 13641.

^glandulosa, 13023, 13642.

helenae, 13706.

skinner i, 13289, 13644.

stuarti, 13290.

truncata, 13643.

ndgaris compacta, 13660.

Arachis hypogaea, 10622, 11140, 11532,

12814, 14961, 14962, 15782 to 15787,

16161 to 16164, 16233 to 16236, 16472,

16483 to 16486.

Aralia cordata, 12140, 12452, 16506.

racemosa, 16231.

Aristida sp., 13879, 13892, 13899, 15334.

Armeria formosa hyb., 13694.

Arracacia escidenta, 15374.

Arrhenatherum elatius, 11141, 11143, 16245,
16255, 16349.

Artemisia argentea, 10676.

Artichoke. See Cynara scolymus.

Chinese. See Stachys sie-

holdii.

Arundiiiaria simoni, 11641.

Arinidinella ecklonii, 13886.

Ash. See Fra.r/n//.s sp.

AKjxirngus crispns, 14984.

duschesuii, 13319.

lirgatKs, 11733, 12898.
AspJiodelits rarnosuK, 1067».

Aslnhla triticoidcK, 15950.

Atrijtlex rnnferti folia, 13556.

coroiKda, l.'i553 to 13555, 13557.
liolocarjHi, 12778, 15947.

leptocarpa, 15948.

uiniufhJaria, 12777.

semdtarcida, 11142. 12735.

Atrnpn firlladoima, 129(H).

Arena f^]^., 13812. 13968.

brcvis, 16277.

Arena tiarescens, 16350.

hirsuta, 16278.

ludoviciana, 16279.

orientalis, 16280, 16351.
planiculmis, 14841, 16281.

sativa, 10183 to 10193, 10269, 10271,
10278, 10279, 10321, 10330, 10354
to 10359, 10455, 10624, 11144 to

11151, 11655, 11722, 12133, 12303,
12877 to 12882, 13090, 13091,

13576, 13577, 14802. 15655, 15797,
15798, 16856 to 15864, 16352.

strigosa, 16282.

Avocado. (Canary Islands), 16170.

(Florida), 12933 to 12937,
13729 to 13731, 15656.

(Guatemala), 10978,13292.
(Hawaii), 10615 to 10620.

(Mexico), 14435, 14889, 14890.

(Natal), 11724.

See also Persea gratissima.

Bactris major, 14458.

Balsamorliiza sp., 11676.

Balsam-root. See Balsamorhiza sp.

Bamboo. See Arundinaria simoni, Bam-
husa striata, Bambusa vulgaris, and Phyl-
lostachys spp.

Bambusa striata, 12757.

vulgaris, 14447.

Banana. See Musa sapientum.

Barberry. See Berberis sp.

Barberton daisy. See Gerbera jamesoni.
Barley. (Central Asia), 16329.

(England), 10360 to 10363.

(Finland), 10270.

(Germany), 13346.

Hanna, '10402, 11622, 12125,

12993, 15867.

(India), 14964, 14965.

(^Minnesota), 10674.

(Norway), 13578.

Oderbrucker, 10754.

Russian, 10219 to 10222.

Swedish, 10275, 10276, 10583
to 10586.

See also Hordeum spp.

Barringtonia alba, 10480.

Bean, broad, 10406, 10411 to 10448, 10535
to 10543, 10991, 13779 to 13785.

horse, 10724, 10753, 10962, 11697,

11759, 13784, 13785, 14468, 14880,

14881, 15428, 15429.

sov. See Glycine hispida.

velvet. See Mucuna utilis.

See also Phaseolus spp. and Mcia
spp.

Beet, (Sicily), 10628 to 10630.

sugar,'l 1 152 to 1 1 163, 1 1237 to 11251,

11355 to 11368, 12394, 12744,

_ 12745, 12918, 13952 to 13966.

See also Beta spp.

Begonia sp., 10465, 10575, 11345, 11597 to

11599, 11692, 12733.

Belamranda punctata, 1323(>.

Bcllrtowcr, Chilenn, 14948.
Billis pt rimiis, 13703.
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BerberissY)., 13347.

amurensU, 1335 1

.

fremonti, 12242.

sieboldii, 13353.

sinensis, 13352, 13976.

thunhergu, 13977, 13978.

vulgaris, 13979 to 13985.

Berseem. See Trifolium alexandrinum.
Beschorneria hracteata, 15751.

Beta cicla, 10531.

maritima, 10629, 10630.

vulgaris, 10628, 10989, 11152 to 11163,
11237 to 11251, 11355 to 11368,
12394, 12744, 12745, 12918, 13952
to 13966, 14804.

Bidens heterophylla, 14488.

Bird's-foot trefoil. See Lotus corniculaius.

Bitoom. See ristacia atkmtica.
Black jube. See Diospyros lotus.

Bkuidfordia flammea, 10481

.

Blennodia lasiocarpa, 10482.

Blighia sapida, 10557, 16224.

Bloodwood. See Eucalyptus corymbosa.
Bloonwrid aurea, 13818.

Boltonia glastifolia, 13665.

Bosea yervamora, 10677, 10728.
Bossiaea rliombifoUa, 12795.

Boideloua curtipendula, 13566.
Brachypodium pinnatum, 16256.

Brassica sp., 10245 to 10247, 11081, 15811,
15813, 16310, 16325.

alba, 10982, 10983.

cJdnensis, 14957.

napus, 10243, 10244, 11165, 11684,
13733, 13787 to 13793, 16193,
16304.

nigra, 12756.

oleracea, 12813, 16312.

botn/tis, 13000.

pe-tsai, 10981, 10984, 10994,
10997, 15812.

rapa, 12727, 12728, 15315 to 15320.
Brome-grass. See Bromus spp.
Bromus sp., 15956 to 15959, 16353.

adoensis, 15960.

alopecurus, 15961.

altissimus, 15962.

andinus, 14842, 15963.

angustifolius, 15964, 15965.

arduennensis, 15966 to 15969.

villosus, 15970.
arenarius, 15971.
arvensis, 15972.

asper, 15973.

biebersteinii, 15974,

brachystachys, 15975.

breviaristatus, 15976, 15977.

brizaeformis, 15978.

canadensis, 15979 to 15983.
carinatus, 15984, 16354 to 16358.

hooker ianus, 13444,
13445.

ciliatus, 15985 to 15994.
commutatus, 15995, 15996.
condensatus, 15997.

confertus, 15998.

congestus, 15999.

Bromus crinilus, 16000.

danthoniae, 16001.

diandrus, 16002.

erectus, 16003, 16283.

laxus, 16004.

transilvani(ras, 16005.
lillosus, 16006.

fibrosus, 16007.

fimbriatus violaceus, 16008, 16009.
giganteus, 16010.

triflorus, 16011.
grossus, 16012.

gussoni, 16013, 16014.
hookerianus, 16015.

hordeaceus, 16016.

glabrescens, 16017.
inermis, 10226, 11166, 13446, 13795,

15884, 16018 to 16022, 16171 to

16174, 16359.

intermedius, 16023.

interruptus, 16024.

japonicus, 16025, 16026.
kalmii, 16027, 16028.

krausei, 16029, 16030.

laevipes, 16031, 16032.

laxus, 16033 to 16035.

longiflorus, 16036 to 16038.
macranthus, 16039.

macrostachys, 16040, 16041.

lanuginosus, 16042.
madritensis, 16043 to 16045.

delilei, 16046.

marginatus, 13370, 13447, 13505,

16047, 16048, 16360 to 16366.

maximus gussoni, 16049.

mollis, 16050, 16051.

glabratus, 16052.

lloydianus, 16053.

thominii, 16054.

multiflorus, 16055.

pacificus, 15875.

parviflorus, 16056.

patulus, 16057, 16058.

manus, 16059
pendulus, 16060.

pitensis, 16061, 16062.

polyanthus, 16367, 16368.

paniculatus, 13448,
16369.

porteri frondans, 16063.

pubescens, 16064.

pumpellianus, 16065, 16066.

pungens, 16067.

ciliatus, 16068.

purgans, 16069 to 16074.

purpurascens, 16075, 16076.

racemosus, 16077 to 16084.

richardsoni, 16085.

rigidus, 16086.

rid)ens, 16087, 16088.

schraderi, 16089, 16090.

secalinus, 16091, 16092.

multijlorus, 16093.

segetum, 16094.

sitchensis, 16370.

squarrosus, 16095 to 16101.

villosus, 16102.
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Bromus squarrosus wolgensis, 16103.

stenophyllus, 16104.

sterili^, 16105.

tacna, 16106 to 16108.

iectorum, 16109, 16110.

tirinii 16111.

unioloides, 11167, 16112 to 16122.

idUdenovAi, 16123.

valdivianus 16124.

variegotus, 16125.

vestitus, 16126.

virens, 16127.

vjilldenowii, 16128.

Broom corn. See Andropogon sorghum.

Brucea siiinatrana, 11681.

Brunonia australis, 10483.

Bryonia alba, 12440.

dioica, 12441.

Buckwheat. See Fagopyrum spp.

Butternut. See Juglans cinerea.

Bi/Mropogon origanifoUus, 10678, 10729.

Cabbage. See Brasslca oleracea.

Cacao. See Theobroma cacao.

Caesalpinia sp., 14437.

brevifoUa, 10631, 11792.

kauaiensis, 14425.

Caladium sp., 15378.

escidentum 13293 to 13297.

Calamagrostis hyperborea, 13449.

Calaihea sp., 16505,16763.
arrccta, 16766.

intermedia,, 16499.

makoyara, 16767.

ornata majestica, 16495.

pidchella, 16987.

roseo-picta, 16768.

undulata, 16769.

vandenheckei, 16498.

warsceviczii, 16500.

Calendida officinalis, 12979, 12980.

Calla. See Richardia africana.

Calliandra grandiflora, 11593, 11688.

Culliopsis. See Coreopsis.

Callitris calcarata, 15686.

robnstd, 15687.

Calophyllwn qilaba, 11(553.

hasxkartll, 11021.

inophyllnnt, 10463, 12110.

hmstli'ri long!foil II III, 11022.

speclabile, 11023, 11024,

11025.

reuidofnini, 11026.

Odypimgyne diilrls, 1()482,

CainjKiindd <(iii(d)llis, i;i721.

<lli)iuvr<it<i (Irani Is, 1 3707, 1 .)72().

'iiu'dia, 13025, 13026, 135i>].

pyranildalis, 132S6, 13288,
'13589,13590.

Camplior. See Cinnamomuiu cnmphora.
(hiiarium album, 11271.
(\iuuabls satlni, 10241, 10242, 102S1, 10979,

12.S49, 16.332.

Cape gooseberry. Sim' /V»//.sv///.s spp.

Ca/tpnris inilclirllli, 10485.

Cajirlold (hirtyhm, 11169, 13878, 15779.

Capsicum ainnnim, 10.392 to l().'iW6, 10755,

10756, 11639, 11741, 11742,

14484, 14486.

Capsicum frutescens, 11108.

Caragana arborescens, 12913, 15475.

microphylla, 12912.

Carica papaya, 13103, 14449.

Carissa arduina, 11734, 13239, 13967.

Carpodetus serratus, 11745.

Carthamus tinctorius, 11115, 16324.

Carurn ajovxin, 12431.

card, 12414, 12901.

gairdneri, 12932, 16223.

Cascara sagrada. See Ehamnuspurshiana.
Cashew nut. See Anacardium occidentale.

Casimiroa edulls, 14454.

Cassava. See Manihot sp.

Cassia angustifol la, 12442.

Cassinnia theodorei, 10484.

Castanea crenata, 12773, 13130.

saliva, 13131.

vesca, 12681.

Castanospora alphandl, 10486.

Castilla cosiarlcana. 11657.

elastica, 10975, 14450.

Castor oil. See Ricinus spp.

Casuarina siricta, 15688.

suberosa, 12796.

tondosa, 13689.

Catispa, 16134.

Cauliflower, See Brassica oleracea botrytis.

Cebadilla. See Schoenocaidon officinale.

Cedar, giant. See TJiuja gigantea.

Ced?^r of Lebanon. See Cedrus libani.

Cedrela odorata, 11769.

Cedronella canarleusls, 10730.

Cedrus libani, 11258.

Celery. See Apium graveolens.

Celtis panicidata, 10487.

Centaurea sp., 11114.

calcitrapa, 10679.

ci/anus, 12977.

Centranthus ruber, 13608, 13609.

Centroseiiia plumierl, 15852.

Cephalaria tatarica, 13360, 13361, 13852.

Cerastium bieberslelnil, 13612.

Cercidiphyllum japonicum, 11624.

Cereus validus, 12404.

Ceruella, 14434, 14456.

Chaetochloa sp., 13887, 13911, 13919.

aurea, 13910.

glauca, 14905.

ilalica, 10613, 11168, 11220,

11496, 15827.

n igrirostre, 1 391 2.

pennisetum, 13914.

Chamaedorea sp., 11012 to 11017.

Cliayote. See Scrhlum edule.

('helrodendron gaudlrhnudll, 14423.

Cln'uo]>odlu)u antluiiiilntlcuni, 12V>08.

Cherry, flowering. See Pruuus pseudo-
rerasiis.

.Tapant'se bush, 15810.

Mexican, 116.36.

Hus.--ian, 10260, 10580 to 10582,

11034.

See als(^ Prumts spp.

rhostnnt. See Castanea ppp.
Chick-pea. See Clrrr arictinum.

Chilopsis saligna, 15807.
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'Chlorissp., 15355.

trmicata, 10488.

.virgata, 13895, 13901, 15337.

elegans, 15340.

Chrysanthemum anethifolium, 12872.

fruiescens, 10681,10731.
leucanthemum hyb., 13313

to 13315.

Chrysopsis hispida, 11771.

Cicer arietinum, 10973, 10974, 11095, 11109,

11110, 11170, 11634, 12393, 13362 to

13369, 16320.

Cineraria populifolia argentea, 10680.

Cinnamomum camphora, 13808, 14464,

14884.

Ciruela, or Ciruella. See Spondias sp.

Citrange. See Citrus hyb.
Citrullus vulgaris, 10249, 12718, 12771,

15758, 15764, 15766, 15929, 15930, 16306.

Citrus sp., 12141, 13263.

aurantium, 10970, 12687 to 12690,
12692.

australasica, 14993.

bigaradia, 12691.

deaimana, 11661 to 11673, 14907.

hyb., 13002 to 13006.

limetta, 10365.

limonum, 12686.

Clematis sp., 11539 to 11563, 13929 to 13932,
13936 to 13939, 13941 to 13945.

coccinea, 13927.

davidiana, 13863.

flammula, 13925.

fortimei, 11522.

indivisa, 13926.

integrifolia durandii, 13946.
jackmani, 11558 to 11560, 13933,

13934.

lilacina floribunda, 13935.

reticulata, 11557.

standishi, 13940.
Clethra arborea, 10732.
Clianthus dampieri, 15953.
Clitoria ternatea, 13862.
Clivla miniata. 15676.
Clover, bur. See Medicago denticulata and

M. maculata.
crimson. See Trifolium incarna-

tUTH.

(England), 13772 to 13777.
(France), 14493 to 14495.

(Greece), 12927 to 12929.
(Italy), 13734 to 13737, 13740,

13741, 13746 to 13749, 13752,
13756, 13770, 13771.

(Japan). See Lespedeza striata.

(New Zealand), 12890, 12891.
(Norway), 13581.

red. See Trifolium pratense.

Russian, 10254, 10532 to 10534,
10563 to 10567, 10577, 10626,
10627.

sweet. See Melilotus spp.
(Uganda), 10352.
white. See Trifolium repens.

wild Russian, 10254.

8ee also Trifolium spp.

Cochlearia armorada, 10462, 10576.

officinalis, 15849.

Coffea sp., 11078, 11354, 11504, 12380 to
12382.

zanguebariae, 12897.

Colchicum autumnale, 12436.

Colocasia sp., 13086, 15381, 15382, 15.395,

16775.

antiquorum esculentum, 15372,

15373, 15941.

euchlora, 16776.
fontanesii, 15797.

illustris, 15796.

indica, 16777.

Combretum loeflingii, 10489.
Commelina coelestis, 13614.

Conium maculaturn, 12902.
Convolvulus sp., 10623.

althaeoides, 10682. '

floridus, 10683.

Cordyline australis, 15690.

obteda, 15691.
stricta, 15692.

Coreopsis sp., 12972.

coronata, 12976.

drummondii, 12974.

grandifiora, 12973.

lanceoiata, 12971, 13629, 13630.
tinctoria, 12975.

Coriandrum sativum, 11077, 11101, 12903,
16307.

Corn (Central Asia), 16330.

(India), 14971.

(Mexico), 14459.

(Russia), 16190.

sweet, 10400, 10401, 12557 to 12563,
12697, 13143 to 13153, 13570, 16770,
16772, 16781 to 16784.

(Turkey), 15775.

See also Zea mays.

Comus kousa, 12755.

macrophylla, 13994, 13995.
Coronilla varia, 10252.

Corylusavellana, 10343, 10344, 12833,12834.
Cosmos bipinnatus, 12989.

Cotoneaster angustifolia, 13242.

Cotton (Australia), 14885 to 14887.

(Guatemala), 13094 to 13101.

(Peru), 13583 to 13585, 14801,

14870, 14945, 14946.

tree. See Gosstipium arboreum.
wild, 13079, 13238.

See also Gossypium spp,

Cowpea. See Vigna sinensis.

Craspedia richea, 10490.

Crataegus sp., 12548.

Crocus sp., 15441, 15442.

Crucianella stylosa, 13616.

Cucumis sp., 11774.

melo, 10248, 10553 to 10556, 11796,

12108, 12109, 12669, 12770,

13341 to 13345, 13355, 15672,

15755 to 15757, 15765, 15776,

16319.

sativus, 12717, 12863, 16322.
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Cucurbita sp., 10310, 12704, 12729, 12749,

12750, 12843 to 12845, 15670,

15671, 15816, 15817, 15937,

16331, 16476.

rnelanosperma, 14874.

Cupania sapida. See Blighi/i sapida.

Curcuma amada, 16194.

longd, 16196.

Custard apple, wild, 13137.

O/doniafip., 13158.

Oynara scolyrniu, 12862, 15945, 15946.

Cyperus sp., 14483.

papyrus, 10568, 12710.

Cyphomandra betacea, 12758.

Cytisus glabratui^, 10684.

'palmeuHis, 10685, 10734.

prollferus albuft, 15927.

scoparius, 15S51.

Daciylis asdiersordana, 14843.

glomeratii, 11171, 12895, 15668,

16371, 16372.

Dahlia sp., 10572, 12367, 12449, 12450,

12564, 13283, 13727.

chiahqlmi, 10573.

imperialis, 14995.

merckii, 12738.

variabilis, 13705.

Ihtiilliouia semiannular'iH, 15952.

J)((sylirion sp., 16205.

Date. See Phoenix dactylifera.

Date plum. See Diospyros lotus.

Daucus carota, 14805, 16318.

Daridia involucrata, 12137, 16208.

Delpldnium sp., 12769.

qjacis }iy((cinthiJloruiii, 13661.

chineiixc, 13595.

elalui(i, 13104, 13685.

formosuni, 13015, 13016, 13597.

'qrainlitiorum, 13012, 13013,
13596.

hyb., 13017, 13714.

iiii})('riale, 13662.

staphistiyria, 10686, 10735,

12420, 12433.

snlph IImi 11 1, \ 3598.

fh:sc1iam/>sla caexpiiosa, 16373.

Desert willow. See CJiilopsis saliyua.

Deutzia myriantha, 16511.

vilmorinac, 16512.

Dianella tasnianica, 10491.

Dianthusbarbatiis, 13587, 13588, 1.3600 to

13«)02, 13()70 to 13673, 13695.

barhadis X /A chiiit'usis, 13()47.

cari/ujdn/llus, 13699 to 13702,
13708", 13709.

chineti.vs, 13682, 13684.

elatiim, 13()83.

hiddnriyii, 13008.

imptrialis, 13659.

jyhninn-iiiy, 13<)57, l.')71(), l.>717,

1371".>.

Dieffeubadiia sp. , 157();?.

si'yiiiue, 1 5(579.

Diyitnlix caiKtriaixis, 10<)87, 10736.

yrii ltd! (lorn, 13592.

Iiitia gnnahflora, l.'i59.{.

purpurea, 12699, 13009to l.'.Ol 1.

Dillwynia cinerascens, 10492.

Dioscorea sp., 10590 to 10593.
diraricata, 10311, 10312.

Diospyros ebenum, 16487.
kaki, 13819 to 13851.
lotus, 15780.

Diplopappus chrysophyllus, 13712.
Dodecatheon meadia, 12776.

Dodonaea triquetra, 10493.

viscosa, 12797, 14430.
Doekoe. See Lansium domesticuin.

Dolichos bifiorus, 1.3371, 13372.

lablab, 13373 to 13376.
unijiorus, 12752.

Douni palm. See Hyphaene crinita.

Dracaena aurea, 14427.

draco, 10688.

Dracontiurn asperurn, 15805.
Dra/iinculus cananensis, 10689.

Durian. See Durio zibethinus.

Durio zibethinus, 15886.

Dysoxylon muelleri, 10494.

Ecballium elaterium, 12421, 12426.

Echeandia sp., 16154.

paniculata, 13281.

Echinacea sp. X E. peleanthus, 13725.

nrigustifolia, 12424, 12425.

Echinocystis sp., 13816, 13817.

Echinops ritro, 13619.

Echinm formosum, 10690.

simplex, 10691.
'

strictum, 10692.

Edgeii'ortJiia qardneri, 12142.

?:echa, 13142.

Ehrharta stipoides, 14901.

Kinkorn. See Triticum monococcuin.
Elaeagnus angnstifolia, 10371, 10372.

Elacocarpus cyancus, 12798.

Elaeodendron curtipendnhun, 10495.

Eleusine coracana, 11100, 12390.

tocusso, 16257.

Eiionurus argeuteus, 13881.

Elymus camuiensis, 15955, 16374.

chubuteitsis, 14844.

condcnsatu.^, 13450.

trillcoidfs, 13451.

sabulosus, 14845.
rirqinicus submuticus, 13452,16375,

16376.

Emilia sonchifolia, 12981.

Emmer. See Triticum dicoccum.
Enferolobiuin cyclocarpum, 11592.

Eragrostis sp.,'\:^S67, 13868, 13875, 13876,

13885, 13896, 13897, 13900,
135K)4, 13906, 15338, 15342,

15358, 15;i59.

abyssinica, 11117, 11118, 1237S,

12385, 12386, 14470.

hroiniii, 14897.

rhlonuntias, 13871.

fap})ula dirarirtda, 138S4.

Icptnxtnchya, 14898.

major mcgastachiia, 13921

pilosa, 12799, 14899.

plaiw, 13883.
Ercmophila boirmaui, 10501.

browmi, 104^Hi.
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Eremophila latifolia, 10497.
maculata, 10498.

mitcheUJ, 10499.

oppositifolid, 1 0500.

Eriohotrya japonica, liaSl, 12832, 15809.

Eriodendron anfraduo.vim, 14813.

Eriosiemon difformh, 10502.

ICrodimn cJielidonifoliuiti, 16216.

daucoides, 12618.

glanduloswn, 16219.

gruinum, 16258, 16284.

hymenodes, 16215.

macradenum, 16220.

macrophyllum, 16222.

manescavi, 16221.

pelargonifolium, 16217.

stephaniamun, 16259.

Ervuin lens, 10236, 10237, 10752, 11080,

11105, 14462.

Erythrma coraUoldes, 13282.

mouosperma, 14426.

EschschoUzia californica, 12873.

Eucalyptus behriana, 10503.

botryoides, 11747.

coccifera, 10505.

corymbosa, 16786.

corynocalyx, 1 1 736.

diversicolor, 10504.

goniocalyx, 16227.

incrassata, 10506.

longifolia, 11748.

tereticornis, 10507.

virgaia, 10508.

Eachlena mexicann, 11172, 11480.

Eucommia idmoides, 12136.

Eupatorium portoricense, 14999.

Euphorbia sp., 13140.

canariensis, 10693.

regis-jubae, 10694.

Eutelea arborescens, 11746.

Eutrema hederaefoUa, 10579.

ivasabi, 12451.

Fagopyrum escidentum, 10569, 11173.

tatarlcum, 14969.

Feijoa sp., 15818 to 15820.

sellouiana, 12850.

Fenugreek. See Trigonella foenum-
graecum.

Ferula linkii, 10695.

Festuca arundinacea, 16377.

elatior, 11174, 16378.

gigantca, 15826.

heterophylla, 11175.

hyb., 16379.

ovina, 11176.

ingrata, 16244.

pabular IS, 10976.

pratensis, 11177, 11482, 13453,
16380.

r^^e^ra, 16381.

rubra, 11178.

Ficus sp., 12780, 13138, 14438.

glomerata, 12111.

rubiginosa, 15693.
Fig. See Ficus spp.
Filbert, Crimean, 10343, 10344.

See also Corylus avellana.

Flax, Russian, 9897 to 10167, 10315 to
10317, Kr>79to 10:W1, 12744.

See also lAmun nsitatissiniurn.

Foeniculum dulce, 12700, 16309.
Footah, 13140.

Fragaria sp. , 1 075 1

.

Francoa ramosa hybrida, 13718.
Fraxhms sp.. 1 1635.

Freesia sp., 14788, 14799.

refracta alba, 14985.

Freycimtia arborea, 12104,
Fukuji, 16787.
Furcraea foetida, 10967.
Furze. See Ulex evropaeus.
Gaillardia sp., 11770, 1.3605.

perennis, 13666.

Galilea juncea, 10696, 10737.
Gamboge. See Garcinia morella.
Garbanzo. See Cicer arietinum.
Garcinia coch'mchinensis, 12021, 16477.

cornea, 11721.

cowa, 11785, 11787.
dioica, 11027.

o?it/c/s, 11028, 11029.

ferrea, 16478.

/ttsca, 11030.

hanburyi, 16479.

ind/ra, 11501, 16480.

livingstonei, 11483, 12811, 12960.
loureiri, 11031.

mangostana, 1172b, 11732, 11786,
12022, 13135, 13572, 13800,
13987, 16131.

morella, 10522, 11478, 11790,
12693.

spicata, 11789, 16787.

xantliocliymus, 11032, 11784,
11788,12019,13349.

Genista canariensis, 10697.

monosperma, 10698.

Gcrardla tenuifoHa hyb., 13667.

Gerbera jamesoni, 14432.

Ginseng. See Panax ginseng.

Gladiolus sp., 14073 to 14087,14128 to

14132, 14317 to 14334, 14409,
14411.

alatus, 15594.

child.^ii, 14006 to 14034, 14268 to

14285.

cruentus, 14000.

dracocephalus, 14002, 14102 to

14109.

gandavensis, 12368, 14035 to

14061, 14156 to 14204, 14260
to 14265, 14371 to 14407.

hyb., 12682, 14079.

kelwayi, 14335 to 14370, 14408,

14410, 14412.

leichtlini, 14005.

lemoinei, 14062 to 14072, 14088

to 14101, 14133 to 14142, 14205

to 14236, 14266, 14267, 14286

to 14316.

nanceianus, 14110 to 14127, 14143

to 14155, 14237 to 14259.

psittacinus, 14003.
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Gladiolus purpureo-auratua, 14001.

saundersii, 14004.

segetum, 10699.

Glaucium flavum, 13668.

Gleditschia sp., 10251.

Glycine Jiispida, 11179, 11180, 12399, 12400,

13502, 13503, 14952 to 14954, 16789,

16790, 10796.

Glycyrrldza glabra, 13574.

Gonospermum fruticosum , 1 0700.

revolutum, 10701, 10738.

Gooseberry. See Ribes grossvlaria.

Gorse. See Ulex europaeua.

GossypiMwsp., 11045 to 11048, 11187 to

11190, 11502, 11775, 11776,

12306, 12938, 13079, 13238,

13583 to 13585, 14469, 14801,

14870, 14885 to 14887, 14945,

14946.

arboreum, 10403, 10404.

barha dense, 11181 to 11186,

11343.

herbaceum, 11263.

hirsutum, 13094 to 13101.

iomenlosum, 10964.

Gourd, Japanese, 10309, 10310.

See also Ciicurbita spp. and Lagen-
aria spp.

Grape (Algeria), 13133.

(Central Asia), 10331 to 10334,

10598 to 10609.

Crimean, 10340 to 10342.

(France), 11372 to 11477, 12940 to

12957.

See also Vitis rin'ifera.

Grass, Australian bluegrass. See Andro-
pogon sericeus.

Bermuda. See Capriola dactylon.

brome. See Bromus spp.

canary. See Pkalaris canariensis.

cane. See Sdpa tuckeri.

esparto. See Stij)a tenacissima.

guinea. See Paiiiciim maximum.
Johnson. See Andropogon hale-

jtensis.

Hungarian. See Setaria italica.

Kentucky bluegrass. See Poa
pratensis.

love. See Eragrostii^ s{)p.

meadow fescue. See Fcstuca pra-
tensi<t.

rice. See M i crol aena
stipoldes.

Mitchell. See Astrebbi (riticoidcs.

orchard. See Dactylis ghnnerata.

pigeon. See Cbaetochloa glanca.

red fescue. See Festuca rubra.

redtop. See Agro.tti.'i (db<i.

rescue. See liromns unioloidcs.

rice. See Khrlmrta sp.

rye. ^ee Loliitm spp.

sheep's fescue. See PcKttira ovina.

slender wheat. See Agrnpyron te-

summer. See Panicum fonguinale.

Grass, sweet vernal. See Anthoxanthum
odoratum.

tall fescue or meadow fescue. See
Festuca elaiior.

velvet. See Holcns lanatus.

wallaby. See Danthonia semian-
nularis.

wild, 10227 to 10231.

Grevillea linearis, 10515.

robusta, 11749.

Ground cherry. See Physalis spp.
Guava. See Psidium guajava.
Guayabillo. See Psidium spp.
Guerrero. See Eupatorium portoricense.

(hnlleminea illecebroides, 11594, 11685.

Giiizotia oleifera, 11093, 11107, 12389.

Gum tree. See Eucalyptus spp.
Iledi/sarum coronanum, 10325, 13989,

14991.

Ifelenium grandicephalum, 13697, 13698.

Helianthusap., 11660, 11773.

anwius, 10223 to 10225, 11191.
multitlora, 12963.

Ilelichrysum bracteatum, 12986.

Hemp, Chinese, 10979.

Russian, 10241, 10242.

Swedish, 10281.

See also Cannabis sativa.

Hespera loe fun ifera , 1 3805

.

Heteropogon contortus, 13873.

iTevea sp., 15885.

Hibiscus sp., 14439.

sabdarijfa, 16785.

Hicoria sp., 11254, 11256.

hyb., 11628.

Ilippeastrum sp., 13807.

Holcus lanatus, 12405, 13377, 16247.

Holly. See Ilex crenata.

Hollyhock. See Althaea rosea.

Homalomena wallisi, 15762, 16504.

Homeria discolor, 15680,

Honey locust. See Gleditschia sp.

Hop. See Humulus lupulus.

Hordeum sp., 11040 to 11044, 11116, 12124,

12375, 12376, 13578, 13969,

15821, 16329.

bulbosum, 13562.

distichum, 10362, 10363, 12023,

12121.

erect urn, 10586,12119,
12129.

nutans, 10402, 10583
to 10585, 11622,

12116 to 12118,

12125 to 12128,

12^193,13346,15867.

hexastichum, 10360, 10361, 12122.

tctrastichum, 10674, 10754, 11623,

11716, 11717, 12120, 12709.

vulqare, 10219 to 10222, 10270,

10275, 10276, 10985, 11192,

11193, 11264, 112(>5, 11(520,

11621. 11658, 11678, 11780,

12123, 13854, 14964, 14965,

15799, 15829, 15830, 15866.

J
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Horse-radish. See Cochlearia armoraclu.

.Jai)anese. See Eutrema
ivosdhi.

Malin, 10402, 10576.

Jlovea heteropltylla, 10509.

Humulvs lupuhis, IKJH.S, 12805 to 12807.

Husk tomato. See Physdlls spp.

Ilyacinthus sp., 15480 to 15434, 15457,

15458, 15896 to 15904.

orientalis, 12233, 12244 to

12257, 14790, 1580G.

Hydrangea scandeiis, 12961.

Hydrastis canadensis, 13864.

Hymenocallis s\)., 16142, 16147.

littoralis, 10571.

Hymenosporutn JJavum, 1 1750.

Hyoscyamus ni(jer, 12412, 12429.

Hypericum floribundum , 1 0702.

Hyphaene criiiila, 11269.

Iheris arnara, 13007.

coronaria ]>rinccps, 13286.

Iberrilleasp., 16201, 16481.

sonorae, 16200.

Ilex creuata, 10449.

Impatiens holsiii, 13710.

Incanillea delavaya, 13620, 13713.

Ijwmoeasp., 12401, 12958.

batatas, 14480, 16175 to 16188.

hederacea, 13080 to 13083.

pes-caprae, 11723.

Irissp., 12370, 13227 to 13230, 15646 to

15654.

ensata pahidaria, 16334.

gracilipes, 13231.

hispanica, 15739 to 15743.

kaempferi, 13159 to 13226.

laeiigata, 13233 to 13235.

sibirica, 13232.

Ischnosiphon liirsuta, 16501.

Isolepis canariensis, 10733.

Jacaranda oraUfolia, 11642.

Juglans sp. , 14997.

cinerea, 11257.

hyb., 10587, 11252.

nigra, 11253.

regia, 10339, 12114, 13573.

Jancus effusus, 12804, 13264, 13621,14482,
16490.

conglomeratus, 14778, 16491
to 16494.

setchuensis, 13622.

Kafir corn. See Andropogon sorghum.
Kapoelasan. See Nephelimn mutabile.

Karoobosch. See Pentzia virgata.

Kennedya rubicunda, 12800.

Kniphojia sp., 13632.

hyb., 13631.

Koclda scoparia, 12990, 13077.
Kosam. See Brucea sumatrana.
Kosteletzkya pentacarpa, 10614.
Kulthi. See Dolichos uniflorus.

Kunzea pom ifera, 15882.

Lactuca sativa, 10996, 10998, 10999.
Lagenaria vulgaris, 16332.

Landolphia sp., 116541
Lansium domesticum, 12238, 13728, 13986.

sumatrana, 11484.

Lapageria rosea, 14948.
Lappago racemosa, 16285.

Larkspur. See Delphinium Hi>p.

Lathyrus up., 14966.

azureus, 11195, 16.382.

cicer, 13379.

coccineus, 11196, 16.383.

ochrus, 16384.

odoratus, 12359, 13306 to 13312.
saiivus, 10375, 11197 to 11199,

13378, 16385 to 16387.
silurus, 16137.

stipularis, 11194.

sylvestris, 10255, 12361.
tingitanm, 11200, 16388, 16389.

Lavandula abrotanoides, 10703.

vera, 12413, 12430.

Leaf beet. See Beta cicla.

Leitchee, or litchi. See Nephelium litchi.

Lemon. See Citrus limonum.
Lemoncito, 14433.

Lens esculenta. See Ervum lens.

Lentil, Russian, 10236, 10237.

See also Ervum lens.

Lepidium sativum, 11096.

Leptosyne stillmanni, 13669.

Lespedeza japonica , 13811.

striata, 11201, 11479, 16474,
16475.

Lettuce. See Lactuca satira.

JjeucopJiae candidissima, 10704, 10739.

Liatris sp., 11772.

scariosa, 11718, 11719.

Licorice. See Glycyrrhiza glabra.

Lilium sp., 11008, 11565 to 11589, 12565,
15933.

alexandrae, 12143.

auratum, 12144.

batmanniae, 11565, 12145.

brownii, 11580, 12146.

candidum, 15944.

columbianum , 15891.

concolor, 11566 to 11569, 12148.

cordifolium, 11570, 12147.

dahuricum, 11576.

elegans, 11571 to 11575.

giganteum, 12364.

hansom, 11577, 12149.

humboldtii, 15890.

hyb., 13106, 15893, 15894.

japonicum, 11578, 11580, 12146.

krameri, 12150.

leichtlinii, 11581, 12151.

longijlorum, 11582, 12152.

eximeum, 11728 to

11730, 14481, 15478,

15746.

eximium (/iganteuDi,

11583, 11590, 11591,

15479, 15584, 15942.

7nultiflorH))i, 11794,

15943.

medeoloides, 11584, 12153.

mexicanu )», 11 686.

neilgherrense, 10963, 11649, 12896.

par'dalinum, 12680, 15892, 15895.

X humboldtii, 15894.
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Lilium pardalinum X parvum, 15893.

philippinense, 10966, 12235, 14812.

rubellum, 11579.

speciosuui, 11585 to 11588.

album, 12154.

tigrinurn, 12155.

Lily (Mexico), 10571.

See also LiUuin spp.

Lime, Finjrer. See Citrus australasica.

(India), 10365.

See ali^o (Jitrvs limeWi.

Linum austrUtcutn, 10147.

usitalissrnmm, 9897 to 10167, 10315

to 10317, 10378 to 10381, 11079,

11113, 11267, 12391, 12774, 16321.

Lippia repens, 11682, 12819.

Lobelia sp., 13606, 13607.

inflafa, 12904.

tenuior, 1371 1.

Lolium bonaerensh, 13797, 16390.

italicum, 11202, 12892, 13339.

perenne, 10588, 11203, 11481, 12893,

16391 to 16394.

Longan. See Nephelium longanunt.

Lo(]uat. See Eriobotrya japoniai

.

Lotus americanvs, 16395, 16396.

canariensisfloribunda, 1 0705.

corniculaUis, 10253, 11204, 13750,

16397.

ietragonolobus, 10398, 16398.

Lupine. See Lnpinus spp.

Lupimis Hp., 11637.

affinis, 11205.

aiigustifolins, 1 1 206

,

Mens, 11207.

Lycopersicum csrulentum, 12705, 12706,

"12725, 12726, 13001.

M(ib(i sandvicoisis, 14424.

iMdcddainia ternifo/id, 11797, 15697.

Magnolia jyiimila, 10968.

stellata rosea, 13802.

Mahogany. See Sicictenia maliagoni.

Mulpe. See Bideus iLeleroplnjlla.

Maiiimea arnericana, 11648.

Mamnieo apple. See Mammcaanwricana.
Maxfifda Hp., 16159.

Mangifera ca)iihodia})(i, 11645.

indira. 10636 to 10(>69, 10960,

11369, 11625, 11766, 11779,

12240, 12241, 12305, 12930,

12931, 13338, 13348, 14448,

15424.

mekoiigensia, 1 1 646.

Mango (;\frica), 11779.

(Florida), 12138, 12240, 12241,

12;U)5.

(Hawaii), 117()6, 12930, 12931.

(IiKlia), 10(i36 to 10()69, 11369,

13338, 13348, 15424.

(Mexico), 14448.

(Tahiti), 10960, 11625.

See also Maguifi'ra indira.

Mango ginger. Sec (^arrii)na <nnada.

Mangostccii. See (t'arriiiia 'iKuufostaua.

Mauilii>t sp.. lir>98 to 11713.

Manila hemp. See Musa textilix.

Maple, broad-leaved. See Acer macro-
phyllum.

Maranta sp., 16764.

amabilis, 16503.

lineata rosea, 15677.

splendida, 16765.

vxdlisi, 16502.

Mariposa lily. See Calochortus sp.

Maritzgula. See Carissa arduina.

Martingula. See Carissa arduina.

Matondo, 13132.

Matricaria eximia, 13617.

Matundulaku, 12810, 12959.

Meconopsis integrifolia, 13340.

Medicago sp., 13809.

cancellaia, 13648.

carstiensis, 14853.

ciliaris, 16260.

denticulata, 11208, 13552, 16771.

echinus, 16261.

elegans, 16262.

gerardi, 16286.

lupulina, 13742, 13751, 16138.

macidata, 16213.

media, 13488, 16399, 16400.

minima, 16264.

orbindaris, 10725, 16265.

radiata, 16266.

rigidula, 16286.

sativa, 10232 to 10235, 11209
to 11211, 11275, 11651,

11652, 12231, 12398,

12409, 12549, 12671,

12694 to 12696, 12702,

12747, 12748, 12772,

12784, 12801, 12803,

12816, 12820, 12846,

12847, 12991, 12992,

13237, 13259, 13291,

13358, 13435 to 13440,

13478 to 13487, 13489,

13519 to 13521, 13541

to 13547, 13561, 13564,

13738, 13739, 13743
to 13745, 13653 to 13755,

13757 to 13759, 13767,

13769, 13778, 13857,

13858, 13999, 14496,

14497, 14883, 14886,

14962, 16136, 16209,

16317, 16401 to 16403,

16508.

getxda, 12803.

X falcata, 16263.

sc7tfellata, 16267.

terebeUnm, 1,6287.

turbinata, 16288.

Melaleuca pusfulata, 10510.

Mi'lica Cidifortiica, 16407.

Mel ilotus alba, 11212, 16135, 162S9, 16489.

altissinia, 16268,

elegans, 14854.

iiidicus, 1(U04.

italica, 1(>269.

inttcrostarliys, 16405.

speciosa, 11^59.

sulcata, 13558, 14855, 16406.
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Melilotus to)nmasini, 14850.

Melon. See Oicumis spp.

Mesembryanthemum sp., 12574 to 12570.

frysid/iinvm, 10700,

10740.

geminatum, 13102.

Mesuaferrea, 11038.

Mezoneuron kanaiensis, 14425.

Mirrolaena silpoides, 15951.

Milki hifiora, 10151.

Millet, German. See Chaetochloa italica.

Italian. See Chaetochloa italica.

broom-corn. See Panicum milia-

ceum.
pearl. See Penniseturi typhoi-

deum.
See also Chaetocldoa italica.

Milo maize. See A)idropogon sorghum.
3riscanthus condenmtus^ 10524, 12150.

Monarda fistulosa, 12447.

punctata, 12448.

Monstera deliciosa, 15073.

Moraea Iridioides, 13732.

Morning-glory (Japan), 10023, 13080 to

13083.

See also Convolimlus spD.

Morus alba, 12859.

Muciina utUis, 11213, 11503.

Mulberry. See Morus spp.

Mung bean. See Phaseolus max and Pha-
seolus radiatus.

Musa sp., 11047, 15870 to 15879.

ensete, 14457.

sapientum, 10905, 13508.

textilis, 10405, 12708, 10214.

Mushroom. See Agaricus spp.

Muskmelon. See Cucumis melo.

Mustard, Russian, 10245 to 10247.

See also Brassica spp.

Myoporum deserti 10511.

sgndwicensis, 14431.

3Iyosotissp., 13010, 13715.

M}'robalan. See Terminalia sp.

Mijrsine lassertiana, 14428.

Narcissus sp., 12203 to 12205, 12280 to

12302, 15007, 15703, 15705 to

15708, 15744, 15709, 15772,

15844, 15847.

barrii conspicuus, 15845.

bicolor, 15438, 15449, 15455,

15589, 15590, 15593,

15000, 15701.

horsfieldii, 15580, 15058.

15099.

biflorus, 15440.

incomparabilis, 15447, 15454,

15591, 15002, 15702.

pacliybolbus, 13305.

voeticus, 15440, 15450, 15452.

alba, 14491.

brnatus, 15451, 15003,

15770.

pseudo-narcissus, 15423, 15435 to

15437, 15448, 15453, 15450,

15585, 15587, 15588, 15592,
15059 to 15001, 15004, 15700,
15704, 15709, 15707, 15708,

15771, 15773, 15846, 15848.

Narcissus tazettaalha, 15439, 15459, Ao6o7,

15098, 15774.

Nectarine. See Amygdalus prrsica.

Nelumbium speciosum, 12157 to 12170.

Nephelium lappaceum, 13258, 13571, 13798.

litchi, 10070 to 10073, 11342,
•14888, 10237 to 10243.

mutabile, 13799, 13801, 13988,
14815.

Nerine sp., 14789.

Nicotlana sanderae, 12139, 12358.

tabacum, 10451 to 10453, 11001,
11035 to 11038, 11497, 11498,
11999, 12000, 12105 to 12107,
12083, 12920, 14420, 14421,
14871 to 14878, 14975 to 14979,
10788. '

Nuphar polysepalum, 11783.

Nut, Australian. See Macadamia temifo-
lia.

Oak, cork, 10204.

See also Quercus spp.
Oat, (Algeria), 10209.

(England), 10354 to 10359.
(Finland), 10271.

(Germany), 14802.

(New Zealand), 12877 to 12882.

(Norway), 13570, 13577.

( Russia) , 10183 to 10193, 10321 , 10024.

(Sweden), 10278, 10279.

Swedish Select, 10330, 10455.

(Trans\'aal), 13908.

See also Arena satira.

Oenothera ovata, 15883.

rosea, 10707, 10741.

Olea europaea, 12509 to 12573, 12072 to

12077, 12084, 12085, 12753, 12754, 12910,

12921, 13257, 13507.

Olearia pimeloides, 10512.

Olive. See Olea europaea.

Onagraceae, 10199.

Onion. See Allium cepa.

Onobrychisonobrychis, 13794, 13991, 10240.

Opuniia sp., 14470, 14787, 14822 to 14839,

14923 to 14944, 14949 to 14951,

14980 to 14983, 15839 to 15843.

ficus-indica, 12837 to 12842, 13350,

14777, 14800 to 14810, 14S10 to

14821, 15850.

gymnocarpa, 12112, 12402, 12403,

15777.

tomentosa, 12830.

Orange. See Citrus aurantium.
Orania philippinensis, 14472, 14814.

Orchidaceae, 11340, 13273.

Origanum vidgare, 12422, 12432.

Ornithopns sativus, 12407, 13990.

Oryza glutinosa, 13047 to 13054, 13009 to

13070, 10189.

sativa, 12130, 12453 to 12457, 12079,

12711 to 12715, 12759 to 12707,

12808, 12852, 1280o to 12871, 12874

to 12870, 13035 to 13070, 14779

to 14785, 14903, 14907, 15480 to

15583, 15759 to 15701, 15778,

15881, 10328.

utilissima, 13035 to 13040, 13055 to

13068.
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Pachyrhizus sp., 12369.

Paeonia sp., 12028 to 12103, 16541 to 16659.

anomala, 16660.

moutan, 16663 to 16762.

tenuifolia, 16661, 16662.

Panax elegans, 11751.

gaudichaud'd, 14423.-

ginseng, 10326, 12443 to 12446.

Pancratiuin sp., 11002.

Pandanvs luzonerisis, 14473.

Panicum sp., 16408, 16409.

co/o7m//^ 13894.

crm-galll, 16410, 16411.

decompoaitum, 11727.

effusum, 14902.

isachne, 13913.

maximum, 11800, 12365, 12678,

13563, 14492, 14776.

miliaceum, 10625, 11495, 12016 to

12018, 14955, 14956, 14968,

16314, 16412 to 16423.

sangninale, 14903.

sulcatum, 13922.

teneriffae, 13893.

Papaversp., 10259, 11798.

braciealum, 13677.

croceum, 13674, 13675.

nudicaule, 13633, 13649 to 13652.

orienUdc, 13634 to 13636, 13653 to

13656, 13658, 13676, 13724.

rhoeas, 12785.

somniferum, 12906, 12907, 12966
to 12970, 13107,

15822 to 15824.

XP. hracte.atum,
11798.

Papaw. See Carira papaya.
Papyrus. See Cgperus papyrus.
PdrdantJius chinensis. See Belamcanda
punctata.

Parietaria arhorea, 10708, 10742.

Parkinsonia sp., 15808.

Parota. See Enterolohium cyclocarpuvi.

Pasjtalum sp., 15362.

brerifolium, 14904.

dlgiialum, 16230.

Pa^aijlora aceriftdia, 11124.

alata, 11 J 26.

corn (Ira, 1 1 120.

edu lis, ]\\2\,l2Sd9.
ligulari.'t, 11125.

manicata, 1 1123.

7j/or(///, 11122.

Passion flower. See Passifiora spp.

Pea, field. See I^ixiDu arrrtisr.

(Finland), 10274.

flat. See Latlnirns s}ilvrs1ri.<.

(.Nrw Zealand), 12S87 to 1288l>.

Russian, 10238 to 10240.

sweet. See Lathyriis odondii,^.

Tanj^ier scarlet. See Lalhyrm liiigi-

Imius.

Tibetan, 15750.

.S'e also /V.-o/m spp.

Peael' (Arabia), 10457.

(Central Asia). 10335 to 10.337.

China), 15753, 15754, 15H;i5.

We also Amygdalus ptnica.

Peanut (Australia). 16233 to 1S236.
(Brazil), 11532.

(China), 14961, 14962.

(France), 15782 to 15787, 16161.

(Italy), 16162 to 16164.

(Japan), 10622.

(Natal), 16472.

See also Arachis hypogaea.
Pear. See Pyrus sp.

Pecan. See Ilicoria pecan.

Pennisetum macrophyllum atrosanguineum,
13646.'

typhoideum, 11214, 12851,
16424.

Pentstemon sp., 13696.

hyb., 13678,13679.

Pentzia virgata, 10635, 11740.

Pepino. See Solanum muricatum.
Pepper, chili, 11639, 14484.

Japanese. See Xantlioxylum pi-

peritum.

paprika, 10392, 10755, 10756,

11741,11742.
red, 10393 to 10395.

sweet, 10396, 14485.

See also Capsicum spp.

Perilla ocymoides, 10632.

Periploca laevigata, 10709, 10743.

Persea carolinensis, 1 1 765.

gratissima, 10615 to 10620, 10978,

11724, 12933 to 12937, 13292,

13729 to 13731, 14435, 14463,
14889 to 14890, 15656, 16170.

indica, 14498, 16133, 16169.

Persimmon, Japanese. See Diospyros
kaki.

Petroselinum sativum, 12721.

Phalaris arundinacca, 13951, 16425.

canariensis, 13300 to 13303, 13586,
13947 to 13950, 16426 to 16432.

Phaseolus sp., 13392, 13393, 16791.

angularis, 10523, 13384 to 13391,
13405.

caff'er, 16290.

calcaratus, 13380 to 13383.

Zit?m/»s, 12730, 14974.

max, 13400 to 13403, 16129.

midtiflorus, 16S02.

radiatus, 10284, 10329, 10407,
10527, 10610, 11098, 12775,

13394 to 13399, 14960, 15926,
16210, 16211, 16323, 16793.

rrtiLms, 13404.

vulgaris, 10353, 11055 to 11057,

12736, 12743, 12817, 12818.

PhUadrlphns lemoinei, 16513.
Phleum al]>iuum, 105-18.

mednim, 10547.

michelii, 10549.14846.
pratense, 10282, 10456, 10458 to

10461, 10545, 10546, 10550. 10578,

1 0589, 1 0<>21 , 1 0726, 1 1 000, 1 1 215,

1 1 494, 1 22.34. 1 2894, 1 3580. 1 5669,

16433 to 164;^.

Phlox dfcu.'isdta, 13680, 13681, 16514 to

16540.
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Phlox drummondii, 12965.

Phoenix dartyUfem, 10757 to 10958, 11003,

11128, 11277 to li:Ul, 11485 to 11489,

11801 to 1199(), 15000 to 15814.

PhylkMachys henonis, 12177.

mitis, 12178.

nigra, 12179.

quilioi, 12180.

Physalis sp., 12395, 12396, 15745, 15931.

edulis, 14908.

Picrasma aila7it)ioides, 12861.

Pimbe, 12811,12960.
Pimpinella anisum, 12388, 12701.

Pineai)ple. See Ananas sativus.

Pinguicula sp., 12995, 14998.

caudata, 12996.

Pinus canariensis, 10710.

parvifiora, 15928.

Piper nigrum, 15681.

Pistache. See Pislacia vera.

Pistacia sp., 13154.

aUantica, 10267, 10288, 10328.

chinensis, 10285.

mutica, 10265, 10266, 10287,10377.
terehinthus, 10268, 10286, 10322,

12232.

vera, 10323, 10376, 11778, 12243,

12746, 12782, 12783, 12815,

12835, 12848, 12922 to 12924,

13569.

Pimm sp., 10986, 11097, 11111, 11112,

15750, 16326.

arve7ise, 11216, 13992, 16130, 16436,
16437.

elatius, 16301.

jomardi, 16291.

sativum, 10238 to 10240, 10274,

10987, 12392, 12698, 12722,

12723, 12731, 12887 to 12889,

13579.

PiUosporu7n buchanani, 11752,

macrophyllum, 11644,

undidalum, 11753.

Plantago fastigiata, 16438, 16439.

Plocama pendula, 10711.

Plum, Russian, 10262, 10263.

Turkish, 10526, 13157.

wild African, 12751, 13139, 13141.

See also Primus spp.

Poa attica, 14847,

mulalensis, 10977.

pratensis, 11217, 11737, 12550, 16228.

triflora, 16440.

Podocarpns elata, 15694.

Podolepis acuminata, 10513.

Polianthes elongata, 11260.

longijiora, 11533.

iuberosa, 14811.

Polygonum baldschuanicum, 13599.

monspeliensis, 13664.

Polypteris texana, 16160.

Pomegranate. See Punica granatum.
Pomelo. See Citrus decuma^a.
Popcorn, (Brazil), 13260 to 13262.

(Chile), 14909 to 14921.

(Dutch East Indies), 14992.

(India), 13.354.

See also Zea mays.

Poppy, California. See EsrJischoltzia cali-

fornica.

Tibetan. See Meconopmg integri-

folia.

See also Paparer spp.

Porlulacaria afra, 12020.

Potato, American, 10570, 14800.

aquatic, or "Mercedes." See
Solanurn commersoni.

(Ecuador), 14893 to 14895, 14973,
16248 to 16253.

(England), 12608 to 12613, 12643
to 12668.

(France), 12602 to 12607.

(Germany), 12578 to 12596.

(Holland), 12597 to 12601.

(Scotland), 12614 to 12649, 13027
to 13034, 14490.

sweet. See Ipomoea ftaialas.

wild, 10473.

See also Solanurn tuberosum.

Poterium sanguisorba, 12577.

Primula sp., 13613.

Proso. See Panicum mi/iaceum.

Prostanthera striatifolia, 10514.

Prunus sp., 10260, 11020, 11636, 14434,
15810.

armeniaca, 11633.

cerasus, 10580 to 10582, 11034.

divaricata, 10262, 10263.

domestica, 10526, 13157.

panicidata, 12181 to 12230,

pseudo-cerasiis. See Prunus pani-
culata.

sibirica, 14487.

virginiana, 11499, 11500.

Psif^mm sp., 10464.

guajara, 11726, 13806.

molle llOOA, 11005, 12716, 12821.

Psoralea bituminosa, 10712.

Pumpkin. See Cucurbita pepo.

Punica granatum, 10368 to 10370, 12566 to

12568, 12925, 12998, 12999, 13298.

Pyrethrum cinerarifolium, 12416, 12435.

roseum, 12415, 12434.

Pyrus sp., 15375.

malus, 10261, 10345 to 10348, 10525,

13087, 13156.

Quercus cornea, 10633.

cuspidata, 13997.

snber, 10264.

Quince. See Cydonia sp.

Radish. See Raphanus spp.

Rambutan. See Nephelium lappaceum.

Ranunculus canariensis, 10713.

Rape, Italian, 13733.

Russian, 10243, 10244.

See also Brassica napus.

Raphanus sp., 15321 to 15332, 15814, 15815.

sativus, 10397, 10399, 10990,

12707, 12724, 12919.

Raspberry. See Rubiis spp.

Rauwolfia sandwiceusis, 14422.

Red bay. See Persea carolinensis.

Rhamnus alatcrnus calaf)rica, 12858.

crenulata^ 10714.

purshiaua, 12734.

Rheum officinale, 13089.
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Rheum palmatum tanr/huUicum, 13093.

Rhodocystus bertJtelotianus, 10715, 10744.

Rhubarb. See Rheum spp.

Rhus sp., 13155.

Rihes grossularia, 10250.

Rice (Brazil), 12522.

(British Guiana), 12489 to 12512.

(Ceylon), 12464 to 12478, 12808.

(China), 12874 to 12876, 16189,16328.

(Dutch East Indies), 15778.

(Ecrvpt), 12513 to 12515.

(Formosa), 13035 to 13076.

(France), 12453 to 12463.

(German ]<:ast Africa), 12523, 12524,

15480 to 15583.

(Greece), 12521.

(India), 12130, 12865 to 12871, 14779

to 14785, 14967.

(Italv), 12519, 12520.

(Japan), 12679, 12711 to 12715, 12761

to 12765, 14963, 15759 to 15761.

(Java), 12525 to 12547, 12759, 12760.

(Korea), 12766, 12767.

(Siam), 12516 to 12518.

(Singapore), 12479 to 12488.

wild. See Zizania aquatica.

See also Oryza sntira.

Ricinus sp., 11068 to 11073, 11638.

zdiizihariensls, 1 2856.

Rosa sp., 11517 to 11531, 11536 to 11538,

13116 to 13120, 13243 to 13255,

13320 to 13337, 15425, 15426.

Jtumilis, 11519.

riKjosd, 12915.

hvb., 1.3108 to 13115, 13121

'to 1312i).

Roselle. See Jlihixciis s<t})(J<tril}<i.

Rosinnr'nias offiriiKtlis^ 12418, 12438.

Rubber. See ( 'astilhi spp. and Landolphia
sp.

Ruhiafruticosa, 10716, 10745.

Rnhisiip., 15376.

(tuslra/ls, 11505.

bijhrvs, 11506.

(Irlirios^ns, 11512.

hyl)., 11516.

Icucoderm is, 11513.

nigrohacciis, 11510, 11515.

occidcnfdlis, 11514.

odoratus, 11507.

phoenicoUtsius, 1 1509.

r<>S(it'f(flii(s, 11508.

sitcrtahllis, 11511, 15427.

villosiis, 1 1515.

Rudheckin Jiih/ida v<tri((hllls, 136()3.

.yx'closd hinUor, 13704.

Rumc.r hinnria, 10717.

Rush. See Juvnis spp.

live, Abruz/es, 10366.

(Finland), 10273.

< lernian, 1 1735.

Russian, 10168 to lulM'. I():;l'().

Swe<lish, 10280.

Winter Ivanof, 10367.

Soe also St'i'idc rrri'ah'.

Sacrharitm nflirinanun, 127.''9 to 12742,

12786 to 12789.

Safflower. See Carthamus tinctorius.

Sage. See Salrla officinalis.

Sainfoin. See Onobrychis onobrychis.

Salix sp., 12914,12916.
alba argentea, 12347.

britzensis, 12318.

vitellina, 12324.

aurardiaca, 123^4.
flava, 12320.

^nova, 12356.

ambigua, 12337.

argentea auritea, 12315.

babylonica, 12344.

bataviae, 12317.

bicolor laureana, 12332.

blanda (S. babylonica X fragilis),

12331.

caesia pendula zabeli, 12307.

casiandra lancifolia, 12312.

cinerea repe)is, 12345.

tricolor, 12336.

cordata vestita, 12355.

daphnoides fendna, 12321

.

mascula, 12330.

2>omeraniafemina, 12309.

decipiens, 12333.

erdingeri, 12325.

fragilis ammaniana, 12346.

basfordiana, 12313.

hippophaifolia undidata, 12353.

laurina, 12343.

longifolia, 12342.

mollissima, 12351.

nigricans, 12350.

ansoniana,12S26.
cotinifolia, 12319.

iiienthifolia, 12348.

moabitica, 1231().

prunifolia, 12308.

vibu rnoides, 1 2357.

pellita, 12340.

petiolaris, 12322.

purpurea lambertiana, 12335.

scliarfenbergoisis, 1 231 1

.

urabensis, 12327.
repens argentea, 12341.

rosmariii ifolia, 1 2.349.

rubra forbya iia, 1 23 1 4.

seringeana, 12323,

sinithiana acumiiiata [S, dasifdados),
12339.

^paelhi, 12354.

triandra {S. lappeana) , 12310.

undubda, 12328.

riininalis, 12329.

superba, 12352.

roronesh, 12338.

Salmon-berry. See Riduis spp.
Salt bush. See Atriple.v spp.
,S(tlria argeutea, 13686.

carduarea, 13687.

cocrluea, 13(>88.

offirijudis, 1 2423.

Scnserieria cytiudrica, 15(>75.

Sdiiritalia pr(>cu)nbcus, 128(>4.

Sa/iiudus tttilij<, 13304.

tSapiuin sebifenun, 11795.
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Sapodilla. See Achras sapota.

Sapote bianco. See Cassimiroa edulis.

Satureja hortensh, 12419, 12439, 12905.

iSchoenocaulon 8p., 14996.

officinale, 14486, 15828.

Sdrpus triqueter, 13265.

Scitamineae, 12551.

Sclerolaena bicornis, 10517.

Scotch broom. See Citisus scoparius.

Scurvy grass. See Cochlearia officinalis.

Secale cereale, 10168 to 10182, 10273, 10280,

10320, 10366, 10367, 11218, 11219, 11268,

11735, 11760, 12855, 15800, 15868, 15869.

Sechium edule, 10959, 12024, 12025, 12115,

12304, 12366, 12737, 12909, 13084.

Senipervivum ialmlaeformae, 10718.

Senna. See Cassia angustlfoUa.

Sequoia gigantea, 11997.

Serradella. See OrnitJiopus sativus.

Sesame. See Sesamum indicum.
Sesamum indicum, 12387, 14958, 14959,

16311.

Sesbania macrocarpa, 11781.

tripetii, 12857.

Setaria sp., 15341.

aurea, 15344.

italica. See Chaetochloa italica.

sidcata, 15366.

Shasta daisy. See Chrysanthemum leu-

cuiithemum hyb.
Sicana odorifera, 11720.

Sideritis massoniana, 12860.

Silene armeria, 13689, 13690.

orieydalis, 13615.

pendula, 13691 to 13693.

Smilax medico, 15674.

sandwicensis, 10314.

Soapberry. See Sapindus utilis.

Solanum sp. , 11 272'.

commersoni, 10324, 12113, 13105,
14475.

jamesii, 10473.

mnncatum, 14891.

tuberosum, 10570, 12578 to 12668,
13027 to 13034, 14490, 14800,
14893 to 14895, 14973, 16284 to

16253.

Sorbus domestica, 10349 to 10351.

Sorghum (Africa), 10327, 11793.

(Central Asia), 10612.

(India), 14500 to 14775.

See also Andropogon sorghum.
Sorghum hcdepense. See Andropogon hcde-

pensis.

vulgare. See Andropogon sor-

gJium.

Sow-itk. See Carum gairdneri.

Sparaxis bulbifera, 14986.

purpurea, 14987.

Spartina sp., 16441.

cynosuroides, 16442.

Spergula arcensis, 12406.

Spikenard. See Aralia. racer^osa.

Spinach, New Zealand. See Telragonia
expansa.

Spondias purpurea, 11006, 11007.

Sporobolus lindleyi, 10516.

Sprekelia, 16149,

Sprekeliaformosissima, 12997.
Spurry. See Spergula arvensis.

Squash. See Cucurbita spp.
StoAihys sieboldii, 10634.

Statice brassicaefolia, 10719.

pectinata, 10720, 10746.
Sterculia acerifolia , 11754, 15695.

diversifolia, 11755, 14900.
Stipa tenacissima, 13860, 16443.

tuckeri, 14906.

Strawberry. See Fragarla sp.

Stuartia pentagyna, 13299.

pseudo-camellia, 13998:
Sugar cane. See Saccharum officinarum.
Sulla. See Hedysarum coronarium.
Sumac. See Rhus sp.

Sunflower, Russian, 10223 to 10225.

See also Heliantlins annuus.
Swainsona ynaccullochiana , 15954, 16140,
Sweet fennel. See Foeniculum dulce.

Swietenia mahagoni, 10409.

Syncarpia laur(folia, 11756.

Synnotia bicolor, 14988.

Tacca pinncUifida, 10313, 15838.

Tacsonia exoniensis, 11127.

Tagasaste. See C)/tisus proliferus albus.

Tagetessp., 12978.'

Talimnn sp., 16158.

Tallow tree. See Sajyium sebiferum.

Tamarind. See Tamarindus indica.

Tamarindus indica, 15880.

Tamus edulis, 10721, 10747.

Tangelo. Seo^Jitrus hyb.
Taro. See Colocasia sp.

Tecoma capensis, 16232.

Telopia speciosisslma, 15696.

Teosinte. See Euchlaeua mexicana.
Terebinth. See Pistacia, terebinthus.

Terminalia sp., 125o3 to 12556.

Tetragonia expansa, 12779.

Teucrium hyssopifolium, 10722, 10748,

Themeda ciliata. See Authistiria ciliata.

Theobroma cacao, 11656, 15747 to 15749.

Thevetia sp., 11691.

cuneifolla, 11626, 11627, 11799.

ovata, 11659.

Thuja gigantea, 12237.

Thymus vulgaris^ 12417, 12437.

Thysanolaena agrostis, 11739, 14922.

Tijocate. See Crataegus sp.

Timothy. See Phleum pratense.

Tobacco (Brazil), 11001, 11035 to 11038,

11498, 12105 to 12107,14420,
14421, 14871, 14878, 14975 to

14979, 16788.

Cuban, 1045% 10453.

flowering, 12139, 12358.

(Turkey), 11497.

See also Nicotiana tabacum.
Tomato. See J.ycopersicum esculcntum.

Tree cotton. See (ios.^ypium arboreum.
tomato. See Cyphomandra betacea.

Trefoil, bird's-foot. See Lotui< cornicu-

, latus.

yellow. See Medicago lupulina.

Trichinium alopecuroideum, 10518.

exaltatum, 10520.

nobile, 10521.
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Trichinium ohovatum, 10519.

Tricholaena rosea, 13893.

Trifolium sp., 10254, 10566, 13810.

aiexandrlnum, 10373, 10374,

11221, 11782, 12132, 13500,

13528.

alpestre, 14857.

badium, 14858.

filiformc, 13532.

fragiferum, 13533.

hyhridum, 10567, 11019, 11222,

13501, 13510, 13534, 13535,
*13551, 13765,13775.

incamatum, 11223, 13491 to

13494, 13497, 13537 to 13540,

13764, 14466, 14494, 14994,

15476,15477.
Johnston i, 1 0352.

longipes, 1 3560.

lujnnaster, 10565.

maritimum, 12927.

montanum, 14859.

orJiroleucum, 14860.

pavnonicum, 13536, 16444.

polystachyum, 12928.

pratense,^10b^2 to 10534, 10563,

10564, 10577, 10626,

10627, IIOIS, 11224,

12891, 13490, 13495,

13496, 13498, 13499,

13506 to 13509,13513,
13515 to 13517, 13522
to 135^7,13548,13549,

13581, 13734 to 13737,

13740, 13741, 13746
to 13749,13752,1 3756,
13760, 13761, 13763,

1^8766,13770 to 13772,

13774, 13776, 14493,
16445.

perenne, 13772.

procumhenx, 12929.

repens, 11225, 11276, 12890,

13511, 13512, 13518,

13529 to 13531, 13550,

13773, 13777, 13853,
14495.

jx'reimc, 13773.
ruhnis, 14861.

Trujonella cocndcd, 1()270.

roriitn(/(ilti, 1(5271.

fo('ituiii-(/rfieciiiii, 10993, 11087,
llOSS" 1()335, 1<)44<;.

7'ristaiiia htiwIiKi, 11757.

Triticum sp.,
11049J<)

11054. 117.51, 12377.
hoeodnini, 16292.

tlittoitddv, 1<)293.

rriKidtiiin, 14848.

(Uixiiontliuin, 14849.

di'xrrforu in , 1 485( ).

dirorntni, 11094, IKir^O, 12379,
12S.53, 1»;2«M.

diinini, 1():)()4, 10391. 10454,

1103!>, 11099, IKilS, -11<)19,

11715, 13854 to 1385«>, 15788.

(jitfdjitciiiu, 1()295.

intrnnrdiinii, 14851.

(inixt), 10385 U) 10389.

Triticum monococcum, 10474, 15853 to

15855, 16296.

hornemanni, 16297.

polonicum, 10611, 16298.

rigidum, 16272, 16299.

spelta, 15865.

trichopJiorum, 16273.

violaceum, 14852, 16347.
vulgare, 10194 to 10218, 10272,

10277, 10318, 10319, 10382 to
10384, 10390, 10552, 10992,
11226 to 11229, 11266, 11603 to

11623, 11714, 12001 to 12015,
12134, 12883, 12884, 13973 to

13975, 14803, 14970, 15801,
15802, 15870 to 15874, 16327.

Tritonia fenestrata, 14989.

Trixago versicolor, 10749.

Tuberose. See Polundhes spp.
TuUpa sp., 12258 to 12262, 12266 to 12279,

14419, 15443 to 15445, 15710 to

15738, 15905 to 15925.

armena, 15596.

australis, 15597.

aximensis, 15598.

batalini, 1" 599.

biebersteiniana, 15600.

biflora, 15601.

billietiana, 15602.

cluskma, 15603.

dasystemoii, 15604.

didieri, 15605.

alba, 15606.

lutescens, 15607.

eichleri, 15608.

fragrans, 15609.

gahdica, 15610.

greigi, 15611.

aurea, 15612.

Jiagerif 15613.

iiigens, 15614.

kaufmanriiana, 15615.

aurea, 15616.

corcinea, 15617.

kolpako icskyaiia , 1 561 8.

splendeiis, 1561 r.

linlfolia, 15620.

loimei, 15621.

inarnlata, 15622.

viarjolleti, 15(523.

manriana, 15624.

\ inicJieliaiKt, 15(525.

motdaiia, 15(52(5.

ocidas .s'o//.s', 15(527.

orphan idesi, 15628.

os( ro irsh/a na, 1 5(52V).

crocea, 15(530.

jiatrji}^, 15(531.

perxica, 15(532.

})huiifolia, 15(533.

praecox, 15(534.

])raesta)ii<, 15(5.35, 15(536.

prijniilina, 15(537.

pulchrlla, 15(i38.

s(,x(dili}t, 15(539.

spnnigeri, 15(540.

stel/aia, 15(541.

iitrangulata, 15(542.
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Tulipa sylvestris, 15643,

tripJii/lla, 15644.

tubergeniana, 15595.
,

wilsoniana, 15645.

Tuna. See Opuntia spp.

Turmeric. See Curcuma Icnga.

Turpentine tree. See Plstacia mutica.

Udo, kan. See Aralia cordata.

movashi. See Aralia cordaia.

Vlex europaem, 11758, 12408, 12670, 13241.

Vanilla sp., 14440, 14443 to 14446.

plamfolia, 14441, 14442.

Verbascum phoeniceum , 1 36 1 8.

Verbena bonariensis, 10723, 10750.

Veronica spicata, 13611.

Vetch, common. See Vicia saliva.

hairy. See Vicia villosa.

Japan. See Vicia hirsuta.

pearl. See Vicia, salira alba.

wild Russian, 10256 to 10258.

See also Vicia spp. and Lathyrus
spp.

Viburnum dilatatum, 13996.

Vicia sp., 10256 to 10258, 13406 to 13409,

13582, 16192, 16447 to 16451.

altissima, 14862.

angustifolia, 13796.

alrojmrjjurea, 12135, 16452.

bithijnica, 11230, 16453.

calcarata, 14863.

cornigera, 16274.

cracca, 10283, 16454, 16455.

dasycarpa, 14864.

disperma, 14865.

dumetorum, 14866, 16275.

egyptica, 16456.

ervilia, 13410.

faba, 10406, 10411 to 10448, 10535 to

10543, 10724, 10753, 10962, 10991,

11102, 11103, 11697, 11759, 11998,

13411, 13779 to 13785, 14468,

14880, 14881, 15428, 15429, 16457.

/w/^/^i-s, 11231, 16458.

gigantea, 16459.

grandijiora, 14867.

hirsuta, 16460.

hirta, 16461.

lutea, 16462.

micrantJia, 16463.

narbonnensis, 11232, 16464.

piriformis, 14868.

saliva, 11233, 11679, 11738, 11764,

11791, 13356. 13412 to

13431, 16466.

alba, 16465, 16467, 16488.

sicula, 16468, 16469.

urvuga, 13432.

villosa, 11234, 11235, 11677, 11680,

11763, 13433, 14467, 14990, 16191,

16470.

Vigna glabra, 16300.

sesquipedalis, 16794.

sinensis, 11074 to 11076, 11090,

11091, 11236, 11344, 11370, 13454
to 13477, 14474, 14499, 16166 to

16168,16229,16303,16795.
Vitis sp., 11372 to 11477, 11492, 11493,

12940 to 12957, 13133.

VitiH coigndiae, 11674.

gongybxles, 11491.
rhombifolia, 11490.

vinifera, 10289 to 10308, 10331 to

10334, 10340 to 10342, 105>^8 to
10609.

Voandzeia subterranea, 10450, 16473.
Walnut hyb., 10587.

See also Juglans spp.
Wasabi, dry land. See Eutrerna hederae-

folia.

Water lily. See Nuphar polysepalum.
Watermelon. See Citrullas vulgaris.

Wattle. See Acacia spp.

Wheat (Alaska), 10552.

(Central Asia), 10611, 16327.
(Egypt), 10382 to 10391.

(Finland), 10272.

(Germany), 11731, 14803.

(India), 14970.

(New Zealand), 12883 to 12886.

(Russia), 10194 to 10218, 10318,
10319.

(Sweden), 10277.

See also Triticum spp.

Whin. See Ulex europaeus.

Willow. See Salix spp.

Wineberry. See Rubus spi

.

Woandzu. See Voandzeia subterranea.

Wood oil. See Aleurites cordaia.

Xanthosoma sp., 10594 to 10597, 15377,

15379, 15380, 15383 to

15392, 15394, 15397 to

15401, 15403 to 15412,

15414 to 15421, 15791,

15792, 15803, 16139, 16226,

16778. .

lindeni, 15682, 16496.

maculatum, 15790.

robustum, 15793.

sagittifolinm, 13085, 14471,
"15417, 15804, 16225.

violaceam, 15794, 16779.

Xanihoxylum piperitnm, 12131.

Yam (Hawaii), 10311 to 10314.

(Porto Rico), 10590 to 10597.

See also Dioscorea spp. and Smilax
sandwivensis.

Yang-taw. See Actinidia sp.

Yautia. See Xanthosoma spp.

Yei-hap. See Magnolia jnimila.

Yucca sp., 16197.

Zeamays, 10400,10401, 11106, 12026, 12027,

12383, 12384, 12557 to 12563,

12697, 12939, 13143 to 13153,

13256, 13260 to 13262, 13354,

13357. 13570, 13970 to 13972,

14459, 14465, 14791 to 14798,

14909 to 14921, 14971, 14992,

15775, 16190, 16330, 16770,

16772,16781 to 16784.

Zephyranthes, 14897, 16150, 16204.

Zingiber officincde, 11086.

Zinnia elegans, 12397, 12982 to 12985.

Zizania aquatica, 16165.

Zizyphus sp., 14882.

jujuba, 12926.
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LETFRR 01< TRANSMIT! AL

U. S. Department of Agriculture,
Bureau of Plant Industry,

Office of the Chief,

Washington, D. C, December I4, 1906.'

Sir: I have the nonor to transmit herewith and to recommend for

pubHcation as Bulletin No. 98 of the series of this Bureau the accom-
panying manuscript, entitled '^Soy Bean Varieties."

This paper was prepared by Mr. Carleton R. Ball, now Agronomist

in the Grain Investigations of this Bureau, as the result of four years'

investigations under the direction of the Agrostologist.

Soy beans have become an important crop in only a few localities

in the United States, but in cases where farmers have learned how to

utilize them to best advantage they have proved to be a crop of high

value. They are especially valuable for mixing with corn for silage,

for the production of hay, and for use as pasture, especially for hogs.

They possess an advantage over cowpeas in that the growth is erect,

and they are therefore easily harvested. Some of the taller sorts

may be harvested with an ordinary grain binder.

One reason why soy beans have not become more prominent in

American agriculture has been the impossibility of securing seeds of a

particular variety. In this bulletin Mr. Ball has given an accurate

description of each of the varieties, and where a suitable name has

not already been attached to a variety a name is suggested. It is

hoped that these varieties may pass into the trade under the names
given in this bulletin, so that in the future farmers may be able to

obtain from seedsmen the particular kind of soy bean which they

wish to plant.

Respectfully, B. T. Galloway,
Chief of Bureau.

Hon. James Wilson,

Secretary of Agriculture.
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B. r. I.—237.

SOY BEAN VARIETIES

ORIGIN AND INTRODUCTION OF THE SOY BEAN.

The soy bean (Glycine Jiispida (Moench.) Maxim.) is an annual

leguminous plant rrom the Orient. Its native home is said to be

from southern Japan southward through eastern China and Indo-

China to Java. In China and Japan it has been in cultivation for

many centuries, certainly since before the beginning of the Clu'iib-

tian era. In those countries it is easily the most important legume

grown, and in some provinces it is the most important of all crops.

Owing, perhaps, to the almost complete isolation of that part of the

Orient, its cultivation spread only slowly to other lands. It is now
grown to some extent in India, but its introduction there seems to be

of recent date. It reached Europe probably in the latter part of

the eighteenth century, and its arrival in England is credited to 1790.

For several decades it was grown merely as a curiosity in botanic and

private gardens. Investigation of the economic value of this plant

began more than thirty years ago in Europe, rather earlier than in

this country, but the soy bean has not 3^et attained any great promi-

nence there.

The soy bean has been known in the United States for more than

three-quarters of a century. In the New England Farmer of October

22, 1829, Thomas Nuttall wrote of its possibilities as a crop for this

country. For many years it was grown only in gardens as a curious

plant from the Far East. The Perry expedition to Japan in 1853

brought back two varieties, a yellow and a red sort, which were tested

here in a limited way.

During the last twenty years the soy bean has been the subject of

many experiments to determine its agricultural value and adapta-

tions. The agricultural experiment stations of Kansas and Massa-

chusetts were pioneers in these investigations and seed was imported

directly from Japan by both stations. Through these efforts con-

siderable interest was aroused, and two or three varieties soon became

available commercially. The number of forms and varieties in this

country was further increased by additional importations made by

enterprising seedsmen. Since 1898 the Office of Seed and Plant

98
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8 SOY BEAN VARIETIES.

Introduction of the United States Department of Agriculture haii

secured from seven different countries of the old world no less than

65 different lots of soy bean seeds, representing about twenty varieties.

Other experiment stations and some seedsmen and private investi-

gators have also been at work on this crop, and the number of real

or supposed varieties has increased very rapidly in this countr}^ dur-

ing the past few years. This general introduction of a new and little-

known crop naturally resulted in much confusion concerning the

names and characters of the different varieties. In many cases disap-

pointment and loss have been caused to the grower by the lack of

this information, and a really valuable crop has been brought into

disfavor in some localities.

It is the purpose of this paper to describe and classify all obtainable

varieties in such a way as to make them and their adaptations recog-

nizable to farmers, seedsmen, and agricultural experimenters.

VARIABILITY.

The varieties described in the following pages are, of course, not

botanical varieties, but agricultural forms, differing in color and size

of seeds, in height and habit of plant, and in earliness and lateness

of maturing. All these characters, except the color of the seed, vary

greatly with the climate and soil. The variation between the prod-

ucts of two different years at the same place is frequently very strik-

ing. Every agricultural worker is familiar with the phenomena
resulting from sowing southern-grown seed of various crops in the

North, and vice versa. In the cdse of the soy bean, observation

shows that the plant reaches a state of equilibrium usually in the

second generation, and almost certainly in the third generation.

In the case of imported seeds, where the habit of the parent plant

and the conditions under which it grew are generally unknown, it is

naturally difficult to tell when equilibrium has been reached. It is

certain that many of these imported forms are much smaller in size

and of earlier maturity the first year in this country than they are

the second year. Some have been discarded at experiment stations

after one year of trial as "too dwarf to have any value here," when
subsequent trial has shown them to be decidedly large and prolific.

Some have not shown their true value until the third year, and per-

haps not wholly even then. In some of these importations the varia-

tion year by year has been so striking as to arouse a suspicion that

the plants are not the same as those of the preceding crop. Such,

for example, is Agrostology No. 1299 (see Ilollybrook), a yellow soy

reoeiv(Ml from France and first grown in 1902. In that year it reached

a height of 12 to 10 inches and ripened in ninety-live days, being

classed as a "dwarf early yellow." In 1903 it reached 24 to 28 inches
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CLASSIFICATION. 9

in height and required one hundred and twenty days to reach matu-

rity, and was therefore called a ''medium 3^ellow." In 1905 the

average height was 30 to 36 inches and one hundred and thirty to

one hundred and forty days were needed to reach the mature condi-

tion, thus placing it with the ''medium late yellow" variety Ilolly-

brook, where it remains. While this is the most extreme case re-

corded, those somewhat less extreme are quite common.
Considerable variation is frequently noticed in the size of the seeds

of a given variety. As might be supposed, the pods and seeds j)r(j-

duced on plants dwarfed by drought, thick planting, etc., are gener-

ally smaller than those produced on normal plants. In a given

season the average size of the seeds may be markedly difTerent from

that of the preceding or succeeding season. The seeds from pods

produced late in the season are very likely to be noticeably reduced

in size.

Most of the different numbers listed under the varieties described

have been grown for three years, exclusive of the very unfavorable

season of 1904. Some later arrivals have been studied but two years.

Bearing in mind, therefore, the range of variation which may be

expected and the causes which incite it, the waiter can scarcely hope

that no errors of classification have been made. He can only trust

that whoever pursues this subject far enough to prove such errors

will be in a position to understand and overlook them.

The facts stated will explain why such wide range is given

in the tables and the descriptions to the average height and the

average time required by any variety to reach maturity. Neither

the minimum nor the maximum extreme is given in most cases, but

rather the limits observed under fairly favorable circumstances. In

the region lying between latitude 37° and 43° north and east of

the ninety-seventh meridian (the west line of Minnesota and

Indian Territory) soy beans are at their best in this country. There

they are finding their most prominent and useful place in the agri-

cultural system. In the Gulf region and on the Plains their height

is likely to be much reduced, although the seed yield may not be

impaired. The reduction in size is often accompanied by earlier

maturity. In the Northern States the height reached may be even

greater than that specified, but the seed yields are likely to be

small and the growing period prolonged, at least until our varieties

are more completely acclimated in those States.

CLASSIFICATION.

The first separation of the numerous forms or agricultural varie-

ties of this species will naturally be through the' colors of the seeds.

The varieties having seeds of the solid colors black and yellow

are by far the most numerous and the most striking. The greens
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10 SOY BEAN VARIETIES.

and browns are much less common and are also ver}' variable m
shade. The browns are of various shades of reddish brown and are

also closel}^ related to the mottled group. The yellows vary com-

monly into greenish shades, and any line drawn between the yellow

and greenish yellow is only arbitrary. The A^ellows also var}^ into

paler shades, aiid some have even been called "white" in Japan.

This is most noticeable in old seeds, but is never carried farther than

a pale yellow. It seems likely that none of the legumes commonly
cultivated in Japan can have .pure white seeds, like our navy beans

for example, or the term 'Svhite" would never be applied to a pale-

3^ellow form. All yellow soy beans turn gradually paler with age for at

least three or four years, although some varieties are originally paler

than others. Although the black group shows more variation in

\fiorTu:[)[

Fig. 1.—Diagram showing tlio i)r<)l)ablc rclatioiisliiiis of tho dilTorrnt groups of soy l>eans.

the size of the seeds, the yellow is much more variable in color shades

and passes into green by some very fine gradations. There seem

to be no other characters correlated with seed colors, so that this

separation must be made on color alone.

Figure 1 shows an attempt to re})resent graphically the relation-

s]ii])s and importance of the various color grouj)s. The solid lines and

rectangles represent existing groups and ])robable relationships; the

(lotted lines and rectangles indicate possible but still unknown groups

or those toward which variation seems to be progressing. The six

color groups recognized and described herein are as ft)llows:

I. Black seeded. IV. Ghmmi seeded.

11. Blow II secMled. ^^ GnuMiish yellow .setulod.

111. Mottled see(l(>(l. W. Yellow seeded.
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CLASSIFICATION. ] 1

KEY TO THE VARIETIES.

It is hoped that the following key will prove useful to those seeking

to identify varieties of soy beans. The user is cautioned, however,

against placing complete dependence upon the key alone. It

should be used only in connection with (1) the ta})le showing average

ripening period and average height, (2) the illustrations of scH'ds and
pods, and (3) the fuller notes and descriptions given in the bod}^ of

the text. From the very nature of these so-called varieties of an

agricultural crop they can not be separated by as minute characters

as avail in the case of botanical forms.

I. Black Seeded.

1. Seeds large, 8 to 11 mm. long, round or broadly elliptioal, pods 1^ to 3 inches long.

A. Very early, ninety-five to one hundred days, 18 to 24 inches high, short

branched; leaves large, dark; pods 2 inches long or over, seeds spherical or

broadly elliptical and somewhat flattened Buckshot.

B. As above, but seven to ten days later, branches longer, pods and seeds some-

what smaller Nuttall.

C. Late, one hundred and twenty to one hundred and thirty days, about 30

inches tall, branches long, seeds very large, elliptical, much flattened.

Flat King.

2. Seeds small, 4 to 6 or 7 mm. long, round or broadly elliptical, pods about 1 inch long.

A. Medium, one hundred and ten to one hundred and fifteen days, low, 15 to 18

inches tall, scarcely branched, seeds spherical or slightly flattened.JTwgrs/on.

B. Medium late, one hundred and fifteen to one hundred and twenty days, 20 to

26 inches tall, long-l^ranched, seeds elliptical, distinctly flattened- . £"60 ny.

3. Seeds medium, elongated, 5^ to 7 mm. long, about two-thirds as wide, much
flattened.

A. Very late, 3 to A\ feet tall, very much ]:)ranched, leaves and pods small . Riceland.

II. Brown Seeded.

1. Early, pods over IJ inches long, seeds large, 8 to 9 mm. long, round, or nearly so.

A. Very early, about 20 inches high, branches few and short Ogemaw.

B. Early, about 22 inches high, branches very numerous and longer , .Eda.

2. Medium late, 25 inches tall, long branched, pods less than If inches long, seeds

small, 4 to 6^ mm. long, spherical or round.

A. Pods distinctly flattened, f to ^ inch or over in width, seeds deep brown,

shining Baird.

B. Pods nearly cylindrical, /^ inch or less in width, seeds light brown, dull.

Brownie.

III. Mottled Seeded.

1. Identical with Riceland, except in color of the elongated seed Hankow.

2. Plant not known, seeds large, nearly round Meyer.

IV. Green Seeded.

1. Early, low, 15 to 20 inches, short branched, pods slenchM-, commonly 3 seeded.

seeds light green, elongated Saniarow.

2. Medium, one hundred and ten days, 30 inches tall, pods In-oader, seeds rcriind,

deep green Guelph.
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12 Soy bean varieties.

V. Greenish Yellow Seeded.

1. Early, very low, 14 to 18 inches, pods about 1^ inches long, seeds medium large,

roundish or broadly elliptical, hilum pale brown Yosho.

2. Medium late, about one hundred and twenty days, 25 to 30 inches high, branches

long, pods and seeds as the last, but hilum deep brown Haherlandt.

3. Late, one hundred and thirty days or over, 35 inches or over in height, very long

branched, pods 1\ inches long, seeds larger, round or elliptical, hilum scarcely

tinted Tokyo.

VI. Yellow Seeded.

1.- Much-branched plants, branches as long as the main stem; pods small to medium,

1 to 1^ inches long, often 3 seeded, seeds medium, 5^ to 8 mm. long, round or

l)roadly elliptical, flattened, mostly deep yellow.

A. Early, about nineiy-five days, 18 to 24 inches tall Ito San.

B. Medium late, one hundred and twenty to one hundred and twenty-five days,

25 to 30 inches tall Tlollyhrook.

C. Later, one hundred and twenty-five to one liundred and thirty-five days,

taller, 32 to 42 inches Mammoth.

2. Early, low, about 20 inches, scarcely branched, pods larger, seeds 7 to 9 mm.,
broadly elliptical, yellow, slightly greenish, hilum brown Manhattan.

3. Low, stocky, somewhat branched, pods large, seeds large, 7 to 9 mm., spherical or

slightly flattened, pale yellow, hilum yellow or pale brown.

A. Medium early, one hundred to one hundred and five days, about 20 inches

tall, branches short ButterbaU.

B. Medium late, one hundred and twenty to one hundred and twenty-five days,

a little taller, branches nearly equalling stem Amherst.

Figure 2 shows the average number of days required b}' each

variety from date of seeding to the ripening of the crop and also the

average height in inches which the plant attains. The longer, more
slender line indicates the range of variation in different seasons and

at different stations. It does not, in most cases, show the extremes

caused by exceptional^ favorable or exceptional]}^ unfavorable con-

ditions. The shorter, heavily shaded line indicates the average

performance of the variety under average conditions. Probable

exceptions, as in the case of Ogemaw, are noted in the descriptions

of the varieties.

DESCRIPTIONS OF THE VARIETIES.

Black-wSeeded Group,

bitckshot.

The Hucksliot is a well-known conimenial variety, having been on the market in

this country for a number of years. So far lus known, it is the only variety with black

seeds which is obtainable conunercially. ll is quite generally sold by northern seeds-

men and under sev(>ral descriptive names, all more or less similar, a.s lilack. Early

innek. Medium Karly iUack, Kxira Karly lUaek. Large Hlack. etc.

Il is a raliier l(»w and stont. stocky plant, with short branches and large, very dark

leaves. The height is medium, varying fn)m 15 to 28 inches.o with the average from

"Tlif npun>s Kivon for liiUght in<]irat«> the tot.-il li«>ipht of plant , iiichuiing tho upper leaves.
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DESCRIPTIONS OF THE VARIETIES. IS

DAYS P£OUIRED TO REACH MATUR/TY HE/6HT /N /A/CHE3
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Fig. 2.—Diagram showing for each variety of soy bean the numhcr of days required to reach maturity

and the height of the plant in inches. The averages are shown by extra lieavy lines.
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14 SOV BEAN VARIETIES.

18 to 24 inches. The stems are of medium thickness, measuring from one-eighth to

one-third inch in diameter at the base, with a few (3 to 6) short, appressed Ijranches

quite near the ground. On vigorous plants these branches will occasionally be 6 to 10

inches « in length. The leaves are large, very dark green in color, broad, and often

blunt at the apex. The pods are 2 to 3 seeded, usually 2 seeded, 2 to 3 inches long,

one-half inch wide, set ver>' thickly on the short Ijranches and main stalk near its base,

often so low as to make harvesting difficult. The seeds are jet black and shining, but

usually covered with a powdery bloom, which gives them a dull and grayish, or leaden,

color. They are large, 8 to 11 mm. long l)y 8 to 9 mm. wide, round or very broadly

elliptical in lateral view, somewhat flattened when seen in the dorso-ventral view.

Seeds from luxuriant vines in moist soil are likely to be somewhat larger and flatter,

with the black seed coat wrinkled and sometimes split open.

Although quite widely cultivated in the lower parts of the Northern States, this

variety has never become very popular in that section. This seems to be largely due

to the fact that the Guelph (medium green), while ^averaging only ten days later in

maturing, also averages 10 inches taller, and is thus considerably more valuable. The

Buckshot re(j[uires from ninety-two to one hundred and ten days to reach maturity,

the average for most locations being ninety-five to one hundred days. It does not

mature in the most northern States except in favorable seasons, and then is likely to

require about one hundred and twenty days to reach maturity. TIk^ name, Buckshot,

was suggested by the size, shape, and color of many of the seeds.

Numbers and sources of lots grovm.—Agrost. No. 1184, "Black," R. I. Agric. Expt.

Station; Agrost. No. 1292, S. P. I. No. 6334, Japan; Agrost. No. 1301, "Early," John-

son & Stokes; Agrost. No. 1303, "Extra Early Black," J.M. Thorburn & Co.; Agrost.

No. 1304, W. A. Burpee; Agrost. No. 1471, "Extra Early Black," J. M. Thorburn k
Co.; Agrost. No. 1474, "Extra Early Black," Hammond Seed Company; Agrost. No.

1978, union of Agrost. Nos. 1184. 1301, 1304, 1471; Agrost. No. 1979, union of Agrost.

Nos. 1292, 1303, 1474; Agrost. No. 2033, "Black," Ark. Agric. Expt. Station; S. P. I.

No. (5334, "Round Black," Japan; S. P. I. No. 8491, grown from No. 6334; S. P. I. No.

9412, grown from No. 0334; S. P. I. No. 11179, "Early Black," source not known:

S. P. I. No. 17251, union of Agrost. Nos. 1978, 1979, 2033, and S. P. I. No. 11179.

NUTTALL.

This variety is closely related to the Buckshot, but is distinguished by smaller seed?

and rather stouter and more l)rancliing plants. The stems are stout, from one-third

to one-half inch in diameter at the base, and ranging from 15 to 28 inches in height,

with the average between 17 and 24 inches. The plants are usually well branched

and the branches spreading, nearly (losing the spaces between 3-foot rows on gcxnl

soil. The leaves are large and medium green in color. The pods are 2 to 3 seeded, but

rather more than usual contain 3 seeds each, and occasionally there is one with four

seeds. From 2 to 4 pods are ])orne on each peduncle. The pods are medium, about 2

inches long, one-fourth to thrcc-ciirliths inch wi<le, often not turning brown until

after the seeds arc ripe. The ])o(ls do not dehisce readily, commonly remaining closed

until the seed is fully rijx'. The seeds are jet black and shining; with usually little

or no powdery bloom, medium to large in size, 7 to 9 nun. long, 6 to 8 nmi. wide, round

or broadly elliptical in outline Ironi a lateral view, distinctly flattened from the dorso-

ventral view. The Nut tall re<[uires from one luindnMl to one hundred and fiftiH'U

days to ripen its .seeds, the average time being one hundred and live to one hundred

and ten days. This variety luus apparently but very little to recommend it. It is

later th^n the Buckshot, and, though \v<ll hranehetl. the total height is not increased.

n The flgiiroa fjivcn for the Iciint'' of bmiu-lics iiri« for Uw naked l>runch only. With leaves attached

tlie bri.noht's arc from i to "J inches longer.

tM
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fio in that respect it can not compare with the Guclph variety. In seed yields, where

sown thickly ('nt)Ugh to make fair forage, it has not done much. From 4 to G bushels

to a little more than 12 bushels to the acre are the recorded outputs.

The name is given in honor of Thomas Nuttall, who wrote the first recorded account

of the soy bean in this country.

Numbers and sources of lots grown.—Agi'ost. No, 153G, S. P. I. No. G41G; S. P. I

G41G, " Black," from Rorea; S. P. I. No. 849G, grown from S. P. I. No. G41G; S. P. I.

No. 9418, grown from S. P. I. No. 849G; S. P. I. No. 17253, gi'own from Agrost. ^o.

1536-1.

KINGSTON.

This is a small, medium early variety, with rather slender stems, one-eighth to

three-eighths inch in diameter at the l)ase, and 12 to 24 inches high. The average

height is 16 to 18 inches. The stems are either unbranched or with three to six short

appressed branches at the base, 1 to 2 inches long. The general color of the foliage

is from a medium to dark green, and the leaves are large and less pointed than in

Ebony. The pods are very small, averaging smaller than those of Ebony, three-

fourths to 1 inch in length and one-fourth inch in width, 2 to 3 seeded, borne very

thickly on the main stem, often to within 2 inches of the ground. The full-grown

but still unripe pods bear a strong resemblance to young peanut pods, being cylin-

drical and considerably constricted between the seeds. The seeds are the smallest

of any l)lack variety, and are equaled in smallness by the Brownie only. They are

entirely round in outline, no long diameter being discernible!, 4^ to 6 mm. broad, jet

black and shining, with only a slight bloom, and only moderately flattened in dorso-

ventral view.

This variety is too small and unbranched to have much value for forage. It is likely

to prove a fairly good yielder of seed, two tests sown thickly for forage having yielded

between 8 and 9 bushels of seed per acre. In time of ripening it is medium early,

requiring from one hundred and four to one hundred and twenty-two days, or averaging

one hundred and ten to one hundred and fifteen days.

The namei, Kingston, is given in honor of the Rhode Island Experiment Station,

located at Kingston, R. I. That station has contributed largely to our knowledge

of the soy bean as a crop for northern regions, and this variety was received from that

source alone.

Numbers and sources of lots gi'own.—Agrost. No. 1188, "Japanese No. 15," R. I.

Agric. Expt. Station; S. P. I. No. 17255, grown from Agrost. No. 1188-1.

EBONY.

The very small-seeded variety known as Ebony is not to be had on the market, and

it has apparently been obtained abroad but once. The original importation was from

Ping-yang, Korea. In size of seed and pod it is, with the exception of Kingston, the

smallest of all the black soy beans and one of the few very small-seeded varieties of any

color.

The Ebony variety is characterized by rather slender stems, one-eighth to one-

fourth inch in diameter at the base and 18 to 36 inches tall, erect, and usually well

branched. The branches are long and slender, spreading at an angle of about 45°,

thus giving the plant a very bushy habit. The leaves are small to medium in size,

averaging Ih to 2^ inches long, and are medium green in color. A good crop of pods

is borne on stem and branches alike. The pods are very small, three-fourths to 1 inch

in length by one-fourth inch in width, each containing 2 or rarely 3 seeds. The seeds

are small, jet black, shining, with scarcely any trace of bloom, round to broadly ellip-

tical in outline, mostly the latter, 5 to 6^ or 7 mm. long, 4^ to 5^ or 6 mm. wide, rather
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16 SOY BEAN VARIETIES.

more variable than in the other black varieties, quite distinctly flattened in dorso-

ventral view.

The growth the first season was small but plants of the second and third generations

were 18 to 36 inches high, according to locality. This variety closely resembles the

Nuttall in habit of growth, but is much later in maturing and has very much smaller

pods and seeds. It has, apparently, the bad habit of not holding its leaves well until

the pods are ripe, and it is not likely to be regarded as of value unless that fault is

eliminated by selection. As a hay crop, designed to be cut before fully mature, it

would do very well. The other characters, such as slender stems, fair height, and

long, slender branches, as well as a good crop of pods, all mark it as of probable value

for hay. It requires from one hundred and seven to one hundred and twenty-seven

days to reach maturity, the average being from one hundred and fifteen to one hundred

and twenty-two days.

The name has reference to the color of the seeds.

Numbers and sources of lots grown.—Agrost. No. 1193, S. P. I. No. 6386; Agrost. No.

1541, S. P. I. No. 8492; Agrost. No. 1980, Agrost. Nos. 1193 and 1541, united; S. P. I.

No. 6386, "Black," Korea; S. P. I. No. 8492, grown from S. P. I. No. 6386; S. P. I.

No. 9414, grown from S. P. I. No. 8492; S. P. I. No. 17254, grown from Agrost. No. 1980.

FLAT KING.

The Flat King is a tall and quite stout variety, with stems one-half inch in diameter

at the base, often branching quite freely, 20 to 30 inches high in drier regions, 30 to 40

inches in more favorable localities. The branches are 5 to 7 in number, the lower ones

10 to 14 inches long, the upper 4 to 8 inches, ascending or spreading, nearly meeting

across the spaces between rows 3 feet and more apart. The leaves are large, abundant,

and medium to dark in color. This variety bears usually a heavy crop of pods, but

these are commonly quite close to the ground, making harvesting rather difficult, espe-

cially where the plants are low. The pods are large, 2 to 2^ inches long, one-half inch

wide, usually loosely 2 seeded. The seeds are larger and flatter than those of any

variety, jet black, shining, with little or no l^loom, flat, broadly elliptical in outline,

7 to 9 mm. wide, 8 to 12 mm. long, a common size for well-developed beans being 8 by
11 mm., only 3^ to 4 mm. thick, occasionally somewhat pointed at the ends.

The Flat King is a very strong-growing variety, resembling the Nuttall more closely

than any other black-seeded form, though the Flat King is the taller, its average height

being from 25 to 35 inches. It is not a commercial variety yet, but its heavy crop of

pods, its large size, and branching habit make it a valuable variety for trial as a silage

crop or for a cover crop or hog pasture, especially in the Southern States. It is later

than any of the large and promising varieties, except the Tokyo, and is more compar-

able with the Mammoth in time of maturity, requiring from one hundred and seventeen

to one hundred and forty days or own more in unfavorable seasons. Yields of seed of

from 6 to 9 bushels to tlie acre have been record* d.

The name is given on account of ihe much (lailened seeds and the large size of seeds

and plants.

Nil )iihcrs and sources of lots groirn.—Agrost. No. 1293, S. P. I. 6312; S. P. I. No. 6312,

" Flat Black," Japan; S. P. I. No. H497, grown from S. P. I. No. 6312; S. P. I. No. 9410,

grown from S. P. I. No. 8497; S. P. I. No. 17252, grown from Agrost. No. 1293-2.

RICELAND.

This is one of two very peculiar varieties imported from China. Thej'e two, the

Ilankow being the second (»ne. are very similar in hal)it, differing (mly in the color of

the seeds. They are, howevt-r. (juite different from all other varieties studied. In

appearance they scarcely suggest the familiar type of .'^oy beans. \Miere sufficient

moisture may be had they attain the greatest height of any varieties yet grown.

i)8
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The main stem is stout at the base, one-fourth to one-half inch in diameter there,

but soon l)ecomes reduced in size and flexuous or somcnvliat twining in habit. It is

then no longer distinguishable from the larger branches. The entire plant reaches a

height of from 3 to 5 feet. The long slender branches spring abundantly from the

whole length of the stem. They frequently equal or even exceed the; main stem

in length, and are themselves repeatedly l)ranched. Th(; long lower branches are

inclined to become prostrate unless the rows are close enough together to give some
support one to another. The tips of the branches become actually twining and often

tangle themselves together. The leaves are very small, only 1 to 2 inches in lengt.h,

nanow, medium green to light green in color. The pods also are very small, scarcely

1 inch long by about one-fourth inch wide. They are scattered quite uniformly over

the long stem and branches. The seeds are medium small and elongated in propor-

tion to their width, jet black, shining, the original seed so heavily coated with pow-

dery bloom as to obscure the ground color entirely, the generations grown in this coun-

try much less thickly covered, narrowly elliptical, 4 to 5 mm. wide, 5^ to 7 mm. long,

a common size being 4J by 6| mm., very much flattened, only 2| to 3 mm. thick.

The Riceland has not yet been placed on the market. It is known only from the

original importation from beyond Chiu Niu, near Hankow, province of Hupeh, in

the great valley of the Yangtze, China, where it is sown in July or August, between the

rows of rice. It ripens late in the fall after the rice is harvested. It is thus accus-

tomed to very wet soils. In the trials made in this country it has required from one

hundred and fifty to one hundred and eighty days to reach maturity. It is probable,

however, that if treated here as in China, viz, planted late in wet ground, it would
still come to maturity before frost, at least in the South, and in a considerably shortet-

period than if sown earlier. Its numerous slender branches, fine foliage, and tall

growth are indicative of great value as a hay plant. It does not do well at all in dry

regions and should be tested only on moist or wet soils. It is worthy of very careful

trials under these conditions.

S. P. I. No. 16790 from Hangchow, China, is probably another lot of this striking

variety. This lot has not been grown by the writer, but it is characterized by the

same narrowly elliptical, flattened seeds. They average slightly larger than those just

described, some reaching 5 by 8 mm. Hangchow is also in the rice-growing section of

China.

The name, Riceland, is suggested by the use of this variety by the Chinese in their

rice fields.

Numbers and sources of lots grown.—Agrost. No. 964, S. P. I. No, 6560; S. P. I. No.

6560, from beyond Chiu Niu, near Hankow, China.

Brown-Seeded Group.

OGEMAW.

The Ogemaw soy bean has recently been brought to public notice and put on the

market by Mr. E. E. Evans,a of West Branch, Mich., as an extra early form for northern

latitudes. The writer has had it under test for only one season, that of 1905. In all

trials made, mostly in the middle South and Southwest, it has shown itself to be a

dwarf and stocky early variety. Since the well-known effect of sowing northern-

grown seed in the South is to check its vegetative vigor for at least one season, it may
be assumed that the Ogemaw is likely to have a greater average height than it reached

a Mr. Evans spells the name "Ogema," which is likely to prove confusing in pronunciation to those

unfamiliar vi^ith the name. Prof. C. D. Smith, director of the Michigan Experiment Station, states that

the name was derived from the county '"Ogemaw," and the writer prefers the longer spelling as being

more likely to he correctly pronounced.

98



18 &0Y BEAN VARIETIES.

last year, which was only 10 to 20 inches. In Upper Michigan it has been reported to

have an average height of 38 inches, which is well toward the other extreme. It is

likely that further trials will prove the Ogemaw identical with the next variety, Eda,

except perhaps in time of ripening.

The Ogemaw soy bean has stems of medium size, one-fourth to three-eighths inch

in diameter at the base, freely branching, with short and usually appressed branches

2 to 4 inches long, thickly set with brown pods, 1^ to 2 inches long, three-eighths to

one-half inch wide, 2 to 3 seeded, usually becoming brown before the seeds are ripe,

and with an unfortunate tendency to shatter easily, even before fully mature. The

seeds are large and plump, round or very broadly elliptical in outline, 8 to 9 mm. long,

7 to 9 mm. wide, somewhat flattened in cross section. In color they are a deep brown

when mature. Before maturity they are light brown. A sample is likely to contain seeds

in various stages of ripeness, and hence to present all shades of brown in color, some-

times on a single seed. Stored seed becomes darker with age. Mature seeds are com-

monly quite shiny. The Ogemaw is one of our very earliest varieties, ripening in from

eighty-two to one hundred days, with the average somewhere about eighty-eight to

ninety days. It has not shown itself a specially heavy yi elder of seed, due partly to

the early dehiscence of the pods and shattering of the seeds.

Numbers and sources of lots (jroirn.—Agrost. No. 1992, "Ogemaw," E. E. Evans,

Mich.; Agrost No. 203J, "Cross])r(>d No. 6," Ark. Agric. Expt. Station; S. P. I. No.

13502, Agrost. No. 1992; S. P. I. No. 17258, grown from Agrost. No. 1992; S. P. I.

No. 17259, grown from Agrost. No. 2031.

EDA.

The Eda variety is very similar to the Ogemaw and is likely to prove identical with

it when the Ogemaw has become more fully acclimated and has regained its normal

size. The Eda differs from the Ogemaw variety chiefly in its greater height, longer

branches, and in l)eing a week or so later in maturing. In short, it is a larger and more

vigorous plant, which the Ogemaw is likely to equal in another trial with home-grown

seed.

The Eda is a medium-sized, well-branched plant, from 16 to 30 inches high, branches

6 to 12, more numerous than in any other small variety, the lower ones G to 10 inches

long, erect appressed, and therefore not giving the plant a bushy appearance. Stems

and branches podded well, but not too close to the ground; pods IJ to 1| inches long,

three-eighths to one-half inch wide. Fairly early, maturing in from one hundred to

one hundred and ten days. The seeds are almost identical with those of Ogemaw,
round or broadly elliptical, 7 lo 9 or 10 mm. long by 7 to 9 mm. broad, deep brown,

shiny, but usually covered with more or less powdery bloom, which gives them a

dull aj)i)('arance.

The plat ()f this variety grown at the Tennessee Experiment Station in 1905 had

foliage of a most striking and peculiar coppery-green color not observed in any other

plal.

The name, Eda, is a part ol the longi'r nauu' under whicli this variety was received.

Nuvibers and sources of lots grown.—Agrost. No. 1185, "Brown Eda Maine," R. 1.

Agric. Expt. Station; S. P. I. No. 17257, grown from Agrost. No. 1185-1.

BAIRD.

The seed of this vnricMy was mixed witli the original and only imjwrtation of the

l»io\viiie variety, described later. In all the brown varieties, except the Brownie,

the seeds are deej) brown when ripe, hut light brown when nearing maturity. For

this H'ason tlie liglit brown .^^eeds ol" the Brownie and the deep brown seeds of the

r.ainl varieti<>8 were though: !(• represent the immatm-eand mature .'^eeds, respectively,

of u single v;u*i«'ly, which was ealU-d Brownie.
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The Baird variety is readily distinguished from the Brownie by its slightly larger

and more flattened deep brown seeds. The pods also are distinctly larger and mon;
flattened, three-eighths to one-half inch or more in width, IJ to 1} inches in length,

apparently remaining nearly yellow at maturity.

Tli(> characters oi the plant have not been recorded, but it is pn^bably coarser and
less branched, though earlier, than that of the Brownie variety. Fn^m the Ogemaw
and Eda varieties it is separated by its smaller pods and much smaller seeds. It

is probably much like them in habit, but longer branched and later.

As this variety was separated from the Brownie after the plates were prepared, its

name does not appear on Plate III. It is, however, represented Ijy the two left-hand

seeds-in No. 9 on Plate I and by the four left-hand seeds and the lower pod attributed to

the Brownie variety on Plate III, as noted in the description of the plates.

The variety is named for Kev. W. M. Baird, a missionary, who secured the seed in

Korea.

BROWNIE.

This is a- well-branched, bushy variety, with very small pods and seeds. It is not

known commercially, but only through the original importation from Korea.

The stems are medium in size, one-fourth to three-eighths inch in diameter at bas(;,

bearing 3 to 6 branches, the lowermost 15 to 20 inches long, the upper gradually

shorter, all ascending or spreading, giving to the plant a bushy, wide-spreading habit.

Leaves of medium size and medium to light green in color. Pods borne quite abun-

dantly, 3 to 6 to the cluster, very small, nearly cylindrical, three-fourths inch to 1\

inches long, three-sixteenths to five-sixteenths inch wide, 2 or occasionally 3 seeded,

remaining greenish yellow until nearly ripe, them becoming somewhat reddish. The
seeds are all round or spherical, 4 to 6^ mm. in diameter, the normal color a light

brown, resembling the seeds of some forms of the gram {Phaseolus mungo).

From one hundred and eight to one hundred and twenty-five or more days are

required to bring this variety lo maturity, the average being about one hundred and

fifteen to one hundred and twenty days. The longer periods seem to be accompanied

by a considerably' taller growth, and it seems likely that with careful selection this

variety can be developed into a very valuable hay plant. The few yields of seed

recorded are all small, usually less than 5 bushels to the acre.

The name is derived from the color and small size of the seeds.

Numbers and sources of lots grown.—Agrost. No. 1542, S. P. I. No. 6414; S. P. I.

No. 6414, from Ping-yang, Korea; S. P. I. No. 9417, grown from S. P. I. No. 6414;

S. P. I. No. 17256, grown from Agrost. No. 1542-1.

Mottled-Seeded Group.

HANKOW.

The description and notes already given for the Riceland apply equally well to the

Hankow variety, except for the color of the seeds. Both were obtained in China at

the same time and place and were noted as being grown in the same way for the same

purpose. In all the tests made they have behaved exactly alike. The seeds are of

medium size, rather narrowly elliptical, 4 to 5^ mm. wide by 6 to 8 mm. long, 5 to 6^

mm. being a common size. The ground color is light to medium brown and the mot-

tling is black. The black is present usually as a more or less sharply detined patch

or saddle of varying size and elliptical shape on either side of the ''eye, '' or hilum.

In addition, there are usually one or two narrow or broader eccentric lines or stripes of

black outside the patch and parallel to its edge, thus forming a broken ellipse near the

margin of the flattened seed. The two sides of a bean are frequently unlike in their

markings.
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S. P. I. y.o. 9344, from China, has very similar seeds, rather plumper, and much dis-

colored, but with more dark color than in the variety just described. The black is

usually massed as a saddle around the eye and extending outward over about half or

more of the surface. This serial number has not been tested by the writer, and its

characteristics are not known.

The name is derived from the city of Hankow.
Numbers and sources of lots grown.—Agrost. Xo. 972, S. P. I. G559, from Chiu Xiu

(near Hankow), China.

MEYER.

S. P. I. No. 17852 is a recent importation from China, secured by Mr. F. N. Meyer,

From the seed alone it is certain that this is a distinct variety of the mottled group.

The seeds are plump and shiny, broadly elliptical, 62 to 8 mm. broad, 7 to 10 mm. long,

the ground color deep brown, with patches or blotches of black on either side near the

hilum and eccentric curved lines or stripes of the same color near the dorsal edge.

The amount of this black color is quite varial)le, some seeds being quite covered with

it and some showing only faint lines of it.

Green-Seeded Group.

SAMAROW.

Samarow is a dwarf early variety of unknown origin. It has been sold for several

years by J. M. Thorburn & Co., New York, under the name Green Samarow. It may
readily be distinguished from all other varieties by the elongated, flattened, light-green

seeds, quite different in shape from those of any varieties which are similar in color.

The stems of the Samarow variety are slender, one-eighth to one-fourth inch in thic-k-

ness at the base, 10 to 24 inches tall, w(41 branched with short branches, the lower ones

only 4 to 5 inches long, ascending or spreading; leaves broad but not large, generally

very dark green. The stem and branches are thickly set with medium-sized pods, 1^

to \} inches long by one-fourth to one-third inch wide, 2 to 4 seeded; often one-half of

t he pods on a plant will contain 3 seeds each, which is a higher proportion than has been

observed in any other variety, while pods containing 4 seeds each are not uncommon.
The seeds are elliptical, distinctly elongated, or some almost reniform (kidney-shaped),

5 to 6J mm. wide by 7 to 9 mm. long, dull to faintly shining, very pale green or pea

green in color. The variety may be easily recognized by the elongated, pale green

seeds, the only other elongated seeds being black or mottled

.

The Samarow soy bean requires from ninety to one hundred and live days to come

to full maturity, the average being about ninety-five days. It is a fair to good yielder

of seed and it is for this purpose that it is likely to be grown. The yields reported run

from 5 to nearly 15 bushels peracic. The small size of the plants makes it unprofit-

able to grow for forage j)roduction, but the abundant crop of pods, containing 3 seeds

commonly and 4 occasionally, suggests the possibility of breeding for high seed yields.

Xnvibers and sources of lols (jroicn.—Agrost. No. 1302, "Green Samarow," J. M. Thor-

burn &. Co.; Agrost. No. 1470, "Green Samarow," .1. M. Thorburn & Co.; Agrost. No.

1972, "Green Samarow," union of Agrost. Nos. 1302 and 1470: S. P. I. No. 17260,

grown lioiii Agrost. No. 1972.

GUELPII.

The Guelph is one (•!* the olde.'^t and best known of the varieties in cultivation. For

many years it has been sold by numerous si'ed houses as Early Green, Medium Green,

and Medium Karly Green. It is a rather curious fact that during the eight years in

whi<h the United States Deinirtnirni of Agriculture ha.s been actively engaged in the

introduction of oriental legumes it has but once secured this variety. This is prob-
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ably due to the fact t-tatcd )>y writers on Japanese agriculture that the green-seeded

and th(; brown-seeded forms are but sparingly cultivated in the Orient, the V)lacks and
yellows being much preferred.

The Guelpli soy bean has become quite a fav(mte in the Northern States of this

country, where it is highly esteemed for both seed and forage production. In Kan-
sas, Indiana, Michigan, and in Ontario it has given splendid results in comparative

tests extending through several years.

The Guelph variety grows from 24 to 38 inches high, stems medium stout,one-fourth

to three-eighths inch in diameter, well branched with ascending or spreading

branches, 6 inches long at the bottom, often completely filling the space between rows

3 to 32 feet apart. The leaves are very dark green, large and full in the center, with

the margin often much wrinkled or crinkly, due to A^igorous but uneven growth of the

different parts of the leaf. The pods are medium in size, 1 to Ig inches long by three-

eighths inch wide, 2 to 3 seeded, borne thickly on the main stem and branches and
usually far enough above the ground to permit easy harvesting. The seeds are nearly

round in outline, 6 to 8 mm. in diameter, distinctly flattened, 4 to 5 mm. thick in

dorso-ventral view. In color they are bright green and quite shiny.

The Guelph variety is medium in time of ripening, varying from one hundred and
five to one hundred and twenty days, one hundred and eight to one hundred and four-

teen days being the average time. Six lots of this variety tested at the Kansas Exper-

iment Station in 1903 all ripened in one hundred and seven days, yielding from 3f
to lOi bushels of seed to the acre and averaging 6^ bushels. Eight lots tested at Wash-
ington the same year matured in one hundred and five to one hundred and fifteen

days, yielding from 5| to 14^^^ bushels to the acre, the average being 8| bushels. Yields

of from 16 to 18 bushels were secured in Indiana. At the Ontario Experiment Farm
the average annual yield of green fodder for a period of four years was 11 tons to the

acre. Virginia and Delaware report yields of 7 to 10 tons of green forage to the acre.

This variety shatters rather badly if allowed to become fully ripe, which is an objec-

tion to its use as a seed crop. Its large size and freely branching habit make it a most

excellent variety for pasture, hay, silage, and cover crop, and for these purposes it

should be widely grown.

At the Ontario Agricultural College and Experiment Farm, located at Guelph,

Ontario, a great deal of work has been done with soy beans, and with this variety

especially, and the name is given for that reason.

Numbers and sources of lots grown.—Agrost. No. 912, "Early Green," J. M. Thor-

burn & Co.; Agrost. No. 969, S. P. I. No. 6558; Agrost. No. 1306, '^Medium Early

Green," J. M. Thorburn & Co.; Agrost. No. 1312, ''Medium Green," Henderson &
Co.; Agrost. No. 1464, "Early Green," Henderson & Co.; Agrost. No. 1467, "Medium
Early Green," J. M. Thorburn & Co.; Agi'ost. No. 1469, "Medium Early Green."

Breck & Sons; Agrost. No. 1473, "Medium Early Green," Hammond Seed Co.; Agrost.

No. 1476, "Medium Early Green," Currie Bros.; Agrost. No. 1764, "Early Green,"

Kans. Expt. Station; Agrost. No. 1971, "Medium Green," union of Agrost. Nos. 912,

969, 1306, 1312, 1464, 1467, 1469, 1473, and 1476; S. P. I. No. 6558, Hankow, China;

S. P. I. No. 13503, Agrost. No. 912; S. P. I. No. 17261, grown from Agrost. Nos. 1764

and 1971.

Greenish-Yellow-Seeded Group.

YOSHO.

The Yosho is a rather small, early form, with small stems, one-fourth inch in thick-

ness, 12 to 30 inches high, with a few rather short branches, 2 to 4 inches long, rather

stocky and bushy in appearance. Leaves large, medium gre(>n in color: pods only

fairly abundant, medium sized, Ij to 1| inches long by three-eighths inch or more wide,

2 or occasionally 3 seeded. The seeds are medium to large in size, 6^ to 7^ mm. wide,

98



22 SOY BEAN VARIETIES.

7 to 8 mm. long, nearly round or broadly elliptical, somewhat flattened, greenish

yellow and shining when fresh, becoming paler and duller with age, the hilum marked

with pale brown.

Yosho is* a very early variety, maturing in eighty-five to one hunched days, aver-

aging ninety-two to ninety-seven days. It gives only a fair yield of seeds and a low

yield of vines. Seed yields of 4§ to 6| bushels per acre are recorded.

The name is formed by shortening the Japanese word Yoshioka.

Numbers and sources of lots grown.—Agrost. No. 1297, S. P. I. No. 6314; S. P. I. No.

6314, "Yoshioka," Japan;. S. P. I. No. 8489, grown from S. P. I. No. 6314; S. P. I.

No. 17262, grown from Agrost. No. 1297-2.

HABERLANDT.

The stems are medium size, one-fourth to three-eighths inch in diameter at the base,

20 to 40 inches in height, the average lacing 24 to 30 inches, well provided with numer-

ous long, ascending to rather wide-spreading branches, the lower ones from 6 to 12

inches or more in length; the leaves medium to broad, narrowed toward the tip,

medium to light green in color. A plot grown in 1905 at Baton Rouge. La., had foli-

age of a very light glaucous green, much resembling a plot of rape in color. The

same appearance was also reported for this variety by the Virginia Agi'icultural Experi-

ment Station. The stem and long l^ranches are well set with pods \\ to IJ inches

long and three-eighths to one-half inch wide. The seeds are medium or large, the

present generation (1905) nearly round, 6 J to 8 mm. wide by 7 to 8 mm. long, clear

greenish yellow, shining, decidedly paler when two or three years old, the third gen-

eration back from the present larger and longer, 7 to 8 mm. wide l)y 7 to 9^ mm. long,

all somewhat flattened; hilum deep brown.

The time required for this variety to reach maturity varies from one hundred and

ten to one hundred and thirty days, the average time being somewhere near one

hundred and eighteen to one hundred and twenty days. Two seed yields secured

were 12^^ and 13fV bushels to the acre, respectively. The Haberlandt is one of the

most promising varieties for hay, silage or green manuring, and for a cover crop.

From the Tokyo it can l)e distinguished only l)y its earlier maturity, rather deeper

greenish yellow seed and distinctly brown hilum.

This variety was named in honor of Prof. A. Haberlandt, who fu-st brought the soy

bean to agricultural notice in Europe. His work was published in 1878 at Vienna.

Numbers and sources of lots grown.—Agrost. No. 1194, "While," S. P. I. No. 6396;

Agrost. No. 1539, S. P. I. No. 8495; Agrost, No. 1540, S. P. I. No. 8493; S. P. I. No.

6396, "^^^lite," Ping-yang, Korea; S. P. I. No. 6397, Ping-yang, Korea; S. P. I.

No. 8493, grown from S. P. I. No. 6396; S. P. I., No. 8495, grown from S. P. I. No.

6397; S. P. I. No. 9415, grown from S. P. I. No. 8493; S. P. I. No. 9416, grown from

S. P. I. No. 6397,* S. P. I. No. 17263, grown from Agrost. No. 1539-1; S. P. I. No.

17271, grown from Agrost. No. K94-1.

TOKYO.

The Tokyo diffei-s from the medium greenish yellow (Haberlandt) variety mostly

ill a ."Somewhat more vigorous growth and in later ripening. It is a very large and

vigorous, loug-branclied variety; stems one-fourth to one-half inch in thickness, 28 to

42 inches in height. In ihis it scarcely excels the best records for the Haberlandt, but

in the average height reacheil, about 36 inches, it considerably overtops that variety.

The bninehes are 5 i(» 10 in luiniber, the lower ones 10 to 15 inches long, ascending or

lipreading, the jtlant bushy enough to eoini)letely close the spaces between 3J-fo<)t

rows, inclined to be top-heavy and to lodge somewhat where grown thinly. The
leaves are large, 3 to 4 inched long, 2 to 2 J inihes wide, medium to very tlark green in
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color. The pods arc large, 1^ to 2 inches in length, about one-half inch in width, 2 to 3

seeded. Seeds large, 7 to 9 mm. wide ])y 7 to 10 mm. long, round or broadly elliptical,

somewhat flattened or occasionally spherical, greenish yellow, shiny, j)alcr and duller

with age. The seed of later generations is noticeal)ly smalh^r than that of tht r'arlier

ones, probably due to too thick planting of so large a variety and to forcing maturity

in a shorter growing season.

The Tokyo is one of the very best vari(>ties for all-round use. It will give heavy

hay and silage crops, is equally good for pasture and cover-crop purposes, and where it

matures it gives very good seed yields. Eight plots grown at Washington in two

different years averaged 8^ bushels of seed per acre, in which the lowest yield was 4

bushels and the highest 14^ bushels. The Kentucky Agricultural Experiment Station

reports a very much higher seed yield, with the weight of green for ge to the acre 11.84

and 14.08 tons from two plots, curing to 5.44 and 6.16 tons, respectively. J*- is too late ff)r

the best results in most Northern States, but it may be replaced there by the Haber-

landt variety.

This variety was named for the Japanese capital, where some of the importationi

were secured.

Numbers and sources of lots grown.—Agrost. No. 468, grown from S. P. I. No. 4914;

Agrost. No. 696, grown on Potomac Flats; Agrost. No. 1171, "Best Green," S. P. I.

No. 9409; Agrost. No. 1198, "Late Ita Name," S. P. I. No. 8424, Japan; Agrost.

No. 1200, "Medium Ita Name," S. P. I. No. 8423, Japan; Agrost. No. 1298, "Medium
Green," S. P. I. No. 6335, Japan; S. P. I. No. 4914, "Best Green," Japan; S. P. I.

No. 5766, grown from No. 4914; S. P. I., No. 6335, "Medium Green," Japan; S. P. I.,

No. 8423, "Medium Ita Name," Japan; S. P. I. No. 8424, "Late Ita Name," Japan;

S. P. I. No. 9409, grown from S. P. I. No. 5766; S. P. I. No. 17264, grown from

Agrost. No. 1198-1; S. P. I. No. 17265, grown from Agrost. No. 1200-1; S. P. I. No.

17266, grown from Agrost. No. 1171-1; S. P. I. No. 17267, grown from Agrost. No.

1298-2.

Yellow-Seeded Group.

ITO SAN.

Ito San is probably the best known variety of soy bean on the market. The original

source of the variety is not known, but it was very probably one of the early importa-

tions made by the Kansas and Massachusetts agricultural experiment stations; per-

haps by others also. It has been long and widely sold under the names "Yellow,"

"Early Yellow," "Early White," etc. It is said that the name "Ito San" was given

it by Mr. E. E. Evans, of West Branch, Mich. The greatest value of the Ito San lies

in its earliness and fairly large yield of seeds. It is too small to yield heavily for hay,

silage, etc. It remains, however, one of the most popular varieties on the northern

market.

The Ito San is a rather small, early variety, with slender stems about one-fourth inch

in thickness at the base, 12 to 28 inches high, the average being 18 to 24 inches; the

branches are long and numerous, ascending or erect, nearly or quite equaling the main

stem in height; leaves small to medium, narrow, light green to almost a bluish or

glaucous green; pods scattered along the whole length of the main stem and the

branches, slender, 1^ to 1| inches long, three-eighths inch wide, 2 or often 3 seeded.

The seeds are small, 5 to 61 mm. wide, 5^ to 7 mm. long, round or slightly elliptical, a

pale lemon-yellow, scarcely shiny when fresh, becoming paler and duller with age,

hilum occasionally brownish, but normally yellow.

Ito San commonly matures in from ninety to one hundred days, with the average

between ninety and ninety-five days Occasionally it ripens in less than ninety days,

and in cold, wet seasons it will require more than one hundred days. It is
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rather too small for best results as a hay and silage crop, except where quick returns

are desired. The Kentucky Agricultural Experiment Station reports 5/^ tons of green

fodder per acre, curing to 1^ tons. In Ontario, Canada, the average height for four

years was 27 inches and average yield of green hay SJ tons. In 1903 the Kansas

Agricultural Experiment Station secured yields of 14J to 15jV bushels of seed from

four different plats. All showed a high percentage of nondehiscence of the pods—88

to 96 per cent. At the Massachusetts Agricultural Experiment Station the seed

yields have varied between 18 and 20 bushels in favorable years.

Numbers and sources of lots grown.—Agrost. No. 658, "Kaiyuski Daizu;" Agrost.

No. 1183, "Adzuki," R. I. Agric. Expt. Station; Agrost. No. 1186, "Yellow;" Agrost.

No. 1187, "p:arly White," R. I. Agric. Expt. Station; Agrost. No. 1189, •' Yellow Eda

Mame," R. L Agric. Expt. Station; Agrost. No. 1192, "Kiyusuke Daidzu," R. I.

Agric. Expt. Station; Agrost. No. 1294, "Rokugatsu," S. P. I. No. 6326; Agrost. No.

1313, "Ito San," J. M. Thorburn Sc Co.; Agrost. No. 1316, "Early," F. Barteldes <k Co.;

Agrost. No. 1468, "Ito San," J. M. Thorlnirn Sc Co.; Agrost. No. 1475, "Ito San,"

Hammond Seed Co.; Agrost. No. 1478, "Early Yellow," Currie Bros.; Agrost. No.

1765, "Early Yellow," Kansas Agric. Expt. Station; Agrost. No. 1973, union of Agrost.

Nos. 1183, 1186, 1187, 1294; Agrost. No. 1974, union of Agrost. Nos. 1189, 1192, 1316,

1478, 1540; Agrost. No. 1975, union of Agrost. Nos. 1316, 1468, 1475; S. P. I. No. 6326,

"Rokugatsu, " Japan; S. P. I. No. 17268, grown from Agrost. Nos. 1765, 1973, 1974,

1975.

MANHATTAN.

The Manhattan is a dwarf early variety with medium stems 15 to 24 inches high,

averaging about 20 inches, stocky, branches short and ascending; leaves medium to

large, dark green in color; pods numerous, 1^ to 2 inches long, three-eighths to seven-

sixteenths inch wide, 2 to commonly 3 seeded; seeds medium in size, round, broadly

elliptical in outline, 7 to 8 mm. wide, 7 to 9 mm. long, considerably flattened, rather

pale yellow with a slight greenish tinge, becoming paler with age, hilum brown.

The Manhattan variety is early to medium early, requiring from ninety to one hun-

dred and ten days to reach maturity, the average being about one hundred to one hun-

dred and five days. It is too small to have much forage value, and its chief use will

V)e for an early seed crop, to which purpose it is fairly well adapted. Several yields of

from 14 to 16 bushels to the acre are recorded.

Til is variety was named for the location of the Kansas Agricultural Experiment

Station, Manhattan, Kans., where the soy bean has been under extensive experimen-

tation for many years.

Numbers and sources of lots grown.—Agro,st. No. 1295, S. P. I. No. 6333; S. P. I. No.

6333, "Gosha," Japan; S. P. I. No. 8490, grown from S. P. I. No. 63.33; S. P. I. No.

9411, grown from S. P. I. No. 63.33; S. P. I. No. 17277, grown from Agrost. No. 1295-2.

BUTTERBALL.

An early or medium early variely, with short, stocky, unbranchcnl stems, dark

foliage, and large yellow seeds. Plants low, 15 to 25 inches high, stems small to

medium, one-eighth to one-fourth inch in size at the base, with 2 to 5 short, stubby

branches near the baae; leaves large, usually dark green. Pods bnxid, 1^^ to 2 inches

long, one-half inch wide, 2 or rarely 3 seeded. The seeds are large, 7 to 8 J mm, wide,

7 to 9 mm. hmg, spherical, i)ale lemon-yellow, somewhat shiny, becoming much paler

and duller with age, tlu' hilum pah* or slightly brownisli.

This variety is too small ti> have much value except for earliness and large size

of the seed. The last (pialitv may eiuille it to att<'ntion in breeding exix'riments.

It matures in ninety-liv<' to (»n<' hundred and ten days. Yields of SJ and 14-^ bushels

of seed (<» the acre are rc'cortled.
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The name, Butterball, was given to this variety on account of its round yellow seeds.

Numbers and sources of lots grown.—Agrf)st. No. 1197, "Early Japan," R. I. Agric.

Expt. Station; Agrost. No. 1199, "Early Ita Name," S. P. I. No. 8422; S. P. I. No.

8422, "Early Ita Name," Japan; S. P. I. No. 17273, grown from Agrost. No. i).97-i;

S. P. I. No. 17274, grown from Agrost. No. 1199-1.

AMHERST.

A rather low and stocky, well-branched variety, with larg(; leaves and broad pods.

Stems medium to stout, one-fourth to seven-sixteenths inch in thickness, 12 to 24 or

30 inches high; branch€\s not niimerous, ascending or appressed, the lower nearly as

long as the stem and arising from very near its base; heaves very broad and large,

medium green in color; pods very large, 1^ to 2\ inches long, one-half inch broad, 2

or 3 seeded, borne on stem and branches almost to the ground . The seeds are large,

spherical, 7 to 9 mm. in diameter, often scarcely flattened in dorsal view, deep yellow

with a slight greenish tinge, becoming paler and duller with age; hilum yellow or

brownish.

The time required for the Amherst variety to reach maturity varies from one hundred
and five to one hundred and thirty days, the average being about one hundred and

fifteen to one hundred and twenty days. It ripens a few days later than the Guelph
variety, which it somewhat resembles except in being considerably smaller. It has

been grown successfully in the Northern States and is reported as a fair to good yielder.

Tests at Washington, D. C, have given from 5 to more than 20 bushels to the acre;

the Kansas Agricultural Experiment Station reports 10 bushels, while the Kentucky
station quotes yields of from 26 to 40 bushels to the acre.

It will be noted that the greenish tinge on the seeds indicates the relationship of this

with the three greenish yellow varieties. Inspection of the tables will show that it

lies between Yosho and Haberlandt in size and maturity, and rather nearer to the

latter in both. In habit it is also very near Hal)erlandt.

This variety was named for the Massachusetts Agricultural Experiment Station, at

Amherst, Mass., where soy beans have been cultivated for many years from specially

imported seed.

Numbers and sources of lots groicn.—Agrost. No. 452, grown from S. P. I. No. 4913;

Agrost. No. 1170, S. P. I. No. 9408; Agrost. No. 1296, S. P. I. No. 6336; S. P. I. No. 4913,

"Best White;-" S. P. I. No. 5765, grown from S. P. I. No. 4913; S. P. I. No. 6336,

"Bakaziro," Japan; S. P. I. No. 8494, grown from S. P. I. No. 6336; S. P. I. No. 9408,

grown from S. P. I. No. 5765; S. P. I. No. 9413, grown from S. P. I. No. 6336; S. P. I.

No. 12400, grown from S. P. I. No. 9408; S. P. I. No. 17275, grown from Agrost. Nos.

1170-2 and 1296-2.

HOLLYBROOK.

A fairly large, medium late variety, with long appressed or ascending branches.

Stems fairly stout, one-fourth to three-eighths or one-half inch in diameter at the

base, 20 to 36 inches tall, 25 to 30 inches representing the average height; bmnches

nearly as long as the main stem, appressed or ascending; leaves large, medium green

in color, pods quite thickly set on stem and branches, medium in size, 1 to H inches

long, three-eighths inch wide, mostly 2 seeded. Seeds medium in size, 6 to 7 mm.
wide, 6 to 8 mm. long, some spherical, mostly broadly elliptical, somewliat flattened

in dorso-ventral view, deep or lemon yellow, very shiny, becoming pah'r and duller

with age; hilum usually pale brown.

For the most part this variety has been too late to mature in the Northern States,

though it has been called early in Massachusetts and Rhode Island in a favorable

season. It requires from one hundred and ten to one hundred and thirty-five days

to reach maturity, the average being about one hundred and twenty days. Yields
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of 5, 9, and 20 bushels to the acre have been secured at Washington, and still better

yields at some other points. This variety should make a good hay and silage crop

where sown somewhat thickly. When thinly sown it has a tendency to become top-

heavy and to lodge somewhat.

The Hollybrook variety was originated by Messrs. T. W. Wood Sa Sons, of Richmond,

Va., as an early selection from Mammoth Yellow. The name "Hollybrook" was

given it by them, and is the name of the seed farm on which the variety originated.

Numbers and sources of lots grown.—Agrbst. No. 454, grown from S. P. I. No. 4912;

Agrost. No. 976, S. P. I. No. 6556; Agrost. No. 1169, S. P. I. No. 9407; Agrost. No. 1196,

S. P. I. No. 3870; Agrost. No. 1299, from Havre, France; Agrost. No. 1538, S. P. I.

No. 6379; Agrost. No. 2032, ''Hollybrook," Arkansas Agric. Exp. Station; S.P.I.

No. 3870, China; S. P. I. No. 4912, "Common soy," Japan; S. P. I. No. 5764, grown

from S. P. I. No. 4912; S. P. I. No. 6379, grown from S. P. I. No. 3870; S. P. I. No.

6556, "The most common soy," China; S. P. I. No. 9407, grown from S. P. I. No.

4912; S. P. I. No. 12399, grown from S. P. I. No. 9407; S. P. I. No. 17269, grown from

Agrost. No. 976-2; S. P. I. No. 17270, grown from Agrost. No. 1169-2; S. P. I. No.

17272, grown from Agrost. No. 1538-1; S. P. I. No. 17276, grown from Agrost. No.

1299-1 and 1299-2; S. P. I. No. 17278, grown from Agrost. No. 2032.

MAMMOTH.

The Mammoth is the best known and most widely cultivated variety in the Southern

States. It has also been sold to a considerabh; extent in the North, mostly because

of the splendid growth it makes, but it has never given satisfaction there because

of its lateness. It has been a commercial variety in this country for a great many
years, but its origin is not known. None of the varieties yet imported by this Depart-

ment has proved to be exactly the same form. The Hollybrook is the most closely

related, but differs in its considerably lower growth and in being a little earlier also.

The Mammotli is the largest variety here discussed, though not quite so tall as the

Riceland and Hankow.

The main stems are from one-fourth to more than one-half inch in diameter at the

l)ase, from 24 or 30 to fully 48 inches in height, well branched from quite near the

base, with long, asccmding branches, the lower ones from H to 2 feet long, the leaves

very large, usually rather more pointed than in the other largo-leaved varieties,

meclium to dark in color; pods 1 to 1^ inches hmg, three-eighths to seven-sixteenths

inch wide, 2 or often 3 seeded, scattered over the stem and long branches; the seeds

are medium in size, 6 to 6J mm. wide, 6 to 7| or 8 mm. long, spherical or broadly

o])long in outline, somewhat flattened, bright lemon-yellow, shining, becoming paler

and duller with age; hiluni usually pale l)r()wn.

The time re(piired to reach maturity varies from one hundred and ten to one hundred

and forty days, the average being one hundred and twenty and one hundred and

thirty days. The yields of 17 j)lats at Washington varied between 42 and 15 bushels

to the acre, with an average of 9^ bushels.

The name. Mammoth, is very suitable for this variety, and is coming into use for

it in the agricultural i)ress and by some seedsmen.

Niimhrrs and sources of lots (jroivn.—Agrost. No. 1195, "Yellow," S. P. I. No. 4285,

Virginia; Agrost. No. 1300, "Late," F. Harteldes & Co.; Agrost. No. 1305", T. W.
\\\hh\ k Sons; Agrost. No. 1307, "Southern," T. W. Wood & Sons; Agrost. No. 1308,

Iowa Seed Co.; Agrost. No. 1309. Johnson c^ Stokes: Agrost. No. 1310, Plant Seed Co.;

Agrost. No. 1311, (\ J. McCullough; Agrost. No. 1314, "Late Yellow," Peter Hen-

derson & Co.; Agrost. No. 1315, Northrup, King & Co.: Agrost. No. 1465, "Yellow,"

Hreck it Sons; Agrost. No. MtiC," Yellow," Texas Seed and Floral Co.; Agn)st. No. 1472,

"Southt'rn," J. M Thoilnini A (n.: Airrosi \<) 1 177. Hammond Seed Co.; Agrost.
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No. 1970, union of seven of above sc^rial nunihens; Agrost. No. ]i)77, union of seven

of above serial numbers; S. P. I. No. 4285, "Yellow," T. W. Wood & Sons; S. P. I. No.

17280, grown from Agrost. Nos. 1976 and 1977.

LIST OF SYNONYMS.

The following is a list of the names under \vhi(-h soy beans

have been received from experiment stations, seedsmen, and growers

in the United States. It includes all the important names under

which varieties have been sold or written about in the agricultural

press, seed catalogues, and experiment station bulletins. After each

such name is given the name under which the variety is described in

this bulletin.

Adzuki Ito San.

Black Buckshot.

Brown Eda Mame Eda.

Crossbred No. 6 Ogemaw.
Early Black Buckshot.

Early Green Guelph.

Early Japan Butterball.

Early Wliite Ito San.

Early Yellow Ito San.

Extra Early Black Buckshot.

Green Guelph.

Green Samarow Samarow.

Hollybrook Hollybrook.

Ito San Ito San.

Japanese No. 15 Kingston.

Kaiyuski Daizu Ito San.

Kiyusuki Daidzu Ito San.

Kysuki Ito San.

Large Black Buckshot.

Late Yellow Mammoth.
Mammoth Yellow Mammoth.
Medium Black Buckshot.

Medium Early Black Buckshot.

Medium Early Green Guelph.

Medium Green Guelph.

Ogema Ogemaw.
Southern Mammoth.
Yellow Mammoth.
Yellow Eda Mame Ito San.

DISTRIBUTION NUMBERS.

The following are the serial numbers under which soy beans were
distributed by the former Division of Agrostolog}^, with the name
of the variety to which each has been referred:

452. Amherst.

454. Hollybrook.

468. Tokyo.

658. Ito San.

696. Tokyo.

912. Guelph.

964. Riceland.

969. Guelph.

972. Hankow.
976. Hollybrook.

1169. Hollybrook.

1170. Amherst.

1171. Tokyo.

1183. Ito San.

1184. Buckshot,

1185. Eda.

1186. Ito San.

1187. Ito San.

1188. Kingston.

1189. Ito San.

1192. Ito San.

1193. Ebony.

1194. Haberlandt.

1195. Mammoth.
1196. Hollybrook.

1197. Butterball.

1198. Tokyo.

1199. Butterball.

1200. Tokyo.

1292. Buckshot.

1293. Flat King.

1294. Ito San.

1295. I^fanhattan.

1296. Amherst.

1297. Yosho.

1298. Tokyo.

1299. Hollylirook.

1300. Mammoth.
1301. Buckshot.

1302. Samarow.

1303. Buckshot.

1304. Buckshot.

1305. Mammoth.
1306. Guelph.

1307. Mammoth.
1308. Manuuolh.

1309. Mammoth.
1310. Mammoth.
1311. Mammoth.
1312. Guelph.

1313. Ito San.

1314. Mammoth.
1315. Mammoth.
1316. Ito San.
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DESCRIPTION OF PLATES.

Plate I. Frontispiece. Seeds of all varieties of soy beans in natui'al sizes and colors.

Black-seeded group: 1.—Buckshot. 2.—Nuttall. 3.—Kingston. 4.—Ebony.
5.—Flat King. G.—Riceland; one seed washed, one with bloom. 6a.—A larger

undetermined soy bean from Italy. Brown-seeded group: 7.—Ogemaw. 8.—Eda,

showing different shades of color. 9.—Baird and Brownie (the two left-hand

seeds, Baird; the right-hand seed, Brownie). Mottled-seeded group: 10.—Meyer.

11.—Hankow; one seed washed, one with bloom, one in dorsal view. Green-

seeded group: 12.—Samarow. 13.—Guelph. 14.—Yosho; one lateral view, one

ventral view showing hilum. 15.—Haberlandt; one lateral view, one ventral

view showing hilum. 16.—Tokyo; one lateral view, one ventral view showing

hilum. Yellow-seeded group: 17.—Ito San. 18.—Manhattan. 19.—Butterball.

20.—Amherst. 21.—Hollybrook. 22.—Mammoth.

Plate II. Seeds and pods of the black-seeded group. Seeds of different sizes in lat-

eral and ventral (or hilum) view, and pods in lateral view: Buckshot, Nuttall,

Kingston, Ebony, Flat King, Biceland, and a larger undetermined soy bean from

Italy.

Plate III. Seeds and pods of the brown^eeded and mottled-seeded groups. Seeds

of different sizes in lateral and ventral (or hilum) view, and pods in lateral view:

Ogemaw, Eda, Baird and Brownie (the four right-hand seeds and the upper pod,

Brownie; the four left-hand seeds and the lower pod, Baird), Meyer, Hankow.

Plate IV. Seeds and pods of the green-seeded and greenish-yellow-seeded groups.

Seeds of different sizes in lateral and ventral (or hilum) view, and pods in lateral

view: Samarow, Guelph, Yosho, Hal)erlandt, Tokyo.

Plate V. Seeds and pods of the yellow-seeded group. Seeds of different sizes in lat-

eral and ventral (or hilum) view, and jxhIs in lateral view: Ito San. Manhattan,

Butterball, Amherst, Hollybrook, Mammoth.
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Lin'TER OP TRANSMn TAL.

U. S. Department or Agriculture,

Bureau of Plant Industry,

Office of the Chief,

Washington^ D. 6'., Novemher .5, 1906.

Sir: I have the honor to transmit herewith a manuscript entitled

"A Quick Method for the Determination of ^loistnre in Grain." and

to recommend that it be published as Bulletin No. 99 of the series of

this Bureau.

By means of the method and apparatus described it is possible to

make complete moisture determinations of grain in from 20 to 25

minutes. This makes it practicable in commercial work to include

a definite statement of the moisture content among the factors

determining quality.

This paper was prepared by Mr. Edgar Brown, botanist in charge

of the Seed Laboratory, and Dr. J. W. T. Duvel, assistant in the Seed

T^aboratory. The illustrations which accompany it are necessary to

a full imderstanding of the text.

ResjDectfully, B. T. Galloway,

Chief of Bureau.

Hon. fIAMES Wilson,

Secretary of Agriculture,

99





C N T 1-. \ T S

Page.

Quality of export corn 7

Causes of deterioration 7

The ])ercentage basis for moisture determinations s

Description of a method for the rapid determination of moisture i*

Preparation of samples for moisture determination 10

Taking the bulk sample 10

Taking the sample for the moisture test 10

Size of sample for the moisture test 11

Weighing the sample for the moisture test 11

Grinding the grain unnecessary 12

Oil for the moisture test 12

Quality required 12

Quantity required 13

Description of the apparatus 13

The evaporating chamber 13

The condenser 18

The stand supporting the evaporating chamber and condenser IS

The distillation flasks 19

The thermometers - - -

.

20

The condenser tubes 20

The graduated cylinders for collecting and measuring the water 20

Comparison of results with determinations made in a water oven 21

Variations in duplicate tests --

Summary 23

99

5



I L LIST RATIONS

Page.

Fig. 1. Balance for weighing grain samples 9

2. Aluminum weighing pan for transferring grain samples to the distilla-

tion flasks 11

3. Plan of front of apparatus for moisture determination 14

4. Plan of back of apparatus for moisture determination 15

5. Plan of end of apparatus for moisture determination 16

6. Front view of apparatus for moisture determination 17

7. Back view of apparatus for moisture determination 17

8. End view of apparatus for moisture determination 18

9. Interior arrangement of the compartments of the evaporating chamber,

showing the position of the triangle over the gauze 19

10. Distillation flask 19

11. Condenser tube 20

12. (Graduated cylinders for measuring the water expelled from the grain. 21

<>y

6



^

B. v. I.—240.

A QUICK METHOD FOR THE DETER.\HXA'

TION OF MOISTURE IN GRAIN."

QUALITY OF EXPORT CORN.

During the past few years the commercial grading of corn has been

a matter of much controversy, both in the United States and in

Europe. Complaints of the poor condition of corn on arrival at

European ports have been constantly increasing, corn inspected at

American ports as No. 2, or " prime sail," having proved in many
cases unfit for feeding purposes when discharged at foreign ports.

This uncertainty as to quality has already led European buyers t()

purchase largely from other corn-growing countries, and unless thi?

quality of corn exported from the United States is improved our

foreign trade must inevitably suffer. Last year the total quantity

of corn imported into France (general trade) was, in round numbers,

twelve and three-fourths million bushels, of which the United States

furnished only 20.0 per cent, or approximately two and two-thirds

million bushels, wliile Argentina alone supplied 64.4 per cent, or

approximately eight and one-fourth million bushels.

CAUSES OF DETERIORATION.

The principal cause of the deterioration of corn during transit or

in storage is an excessive amount of moisture. Corn as it is harvested

in the autumn ordinarily contains from 20 per cent to 35 per cent of

Avater, depending on the season and the relative time of harvesting.

Much of the corn as it comes from the fields goes directly into the

small elevators thruout the corn-growing States, to be transferred

later to the large elevators or storage bins at the grain centers.

Owing to the coJd weather usually prevalent at this season of the year,

corn may be stored or exported Avithout much danger of deterioration,

even tho the Avater content is relatiA^ly high, but with a slight rise in

temperature it Avill begin to SAveat, after which fermentation soon sets

in, resulting in moldy and damaged grain.

a Application has been made for a patent on the apparatus described in this

bulletin, in order that it may be used or manufactured by any person in the

United Stntes without the payment of royalty.
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8 QUICK METHOD FOE DETERMINING MOISTURE IN GRAIN.

With the present system of grain inspection, when hundreds of cars

must be inspected daily, and the water content of the corn is deter-

mined only by feeling the corn with the hand or by biting the kernels,

any degree of accuracy is next to impossible. Most of this work is

done in the cars on the track and sometimes when the mercury has

gone below the zero mark.

THE PERCENTAGE BASIS EGR MOISTURE DETERMINATIONS.

There seems to be a growing demand among grain men and inspec-

tion departments for a more definite and uniform system of grading,

Avhich is taking the form of an agitation for uniform rules for grades.

Any system of uniform grading to be effective must be based on a

percentage statement of the various factors which go to make up the

quality and condition of any particular lot of grain in order to

insure uniformity of application. With this in view, a considerable

amount of preliminary work has been done for several years in the

Bureau of Plant Industry, which will later aid in formulating rules

to place the grading of grain on a basis which will permit stating

the elements of condition and quality in definite terms.

IMombers of boards of trade and chambers of commerce, as well as

most grain inspectors, have been much in doubt as to the practica-

bility of incorporating in their rules a percentage statement of

moisture in grain, and with the methods commonly employed for

making moisture determinations the percentage s^^stem is not suitable

to the present condition of the grain trade, save, perhaps, in a few

special cases. Heretofore the minimum time required to make a

moisture determination of a sample of grain was from six to eight

hours, and this was acc()mi)lishe(l by drying a carefully weighed

ground samj)le in a glycerin oven or in a vacuum at a temperature

of 105° or 108° C. If the drying be done in an ordinary water oven,

such as is commonly used, the time must be extended to from sixteen

lo twenty hours. To each of these periods must be added the time

occu])ie(l in gi'iudiug and weighing the sample preparatory to drying,

and likewise the time recjuired for the samples to cool in the desicca-

tor before the final weighing. If whole kernels are used instead of

a ground sample, the lime recjuired by llu» })rocess at present in use

must be extended to from sixty to ninety-six hours.

But, disregarding the time factor, the method outlined is not appli-

(•al)le to ('onnnei'ciiil corn containing a relatively large ]iercentage of

water. Practicallv all of the machines available for <rrindinof sam-

j)les of grain for analysis aiv of the "burr" type, and during the

grinding the tcmperatuic of the grain is increased to such an extent

thnt fioni ()..'> |)er cent to 1..'. pci- cent of moisture* is lost in the pro-

cess of grinding, unless the corn has i)ccn wi^ll cured and dried, in

Avhich ca-^c a moist ui'c dctciininMt ion is not needed.



DESCRIPTION OF METHOD.

It has therefore become necessary to devise some suitable method

and apparatus for determining the amount of Avat(T in corn and other

grains before any hope of placing the grading of grain on a percent-

age basis can be entertained seriously at any of our large grain cen-

ters. It is hoped that the method described in the following pages,

which is applicable to the testing of wheat and other grains as well

as corn, will be sufficiently rapid and easy to make it of practical

value to the grain trade, and possibly to other industries.

DESCRIPTION OF A METHOD FOR THE RAPID DETERMINATION
OF MOISTURE.

The fundamental j^rinciple" on which this method of moisture

determination is based consists in heating whole grains in oil to a

temperature considerably above

that of boiling water and thus

driving out the water, Avhich is

afterwards condensed and meas-

ured in a graduated flask. With
this method it is possible to deter-

mine the percentage of w^ater in a

sample of corn in from tw^enty to

twenty-five minutes.

One hundred cubic centimeters

of a good grade of hydrocarbon

oil are measured and poured into

a glass distillation flask (see fig.

10). One hundred grams of corn

are weighed on a torsion balance similar to the one shown in figure 1,

the corn being emptied at once into the flask containing the oil. The

neck of the flask is closed wath a good rubber stopper carrying a ther-

mometer, the bulb of which should extend well into the mixture of oil

and corn. The side of the flask is then connected with a condenser by

means of a second rubber stopper. With a strong gas burner the corn

in the oil bath is then heated until the thermometer registers 190° C.

(374° F.), at which time the flame is extinguished. The time

required for the temperature to reach 190° C. will be from ten to

fifteen minutes, depending on the amount of water in the corn and

on the volume of the flame. Eight or ten minutes after the flame has

« This principle has already beeu described by Dr. J. F. Hoffmann in Zeit-

schrift fiir Angewandte Chemie. Berlin, 1902, p. 1193, and in the Gniin Dealers'

Journal, Chicago, May, 1906, p. 526. However, the apparatus used by Hoffmann

and likewise the details of the method described by him have proved unsuitable

where large numbers of samples are to be analyzed. Oonseiiuently, in August,

1905, experiments were begun to simplify the Hoffmann method and to devise

an apparatus which would prove ])ractical for laboratories handling a large

number of samples of grain.

14087—No. 99—07 m 2

Fig. 1.—Balance for weighing grain samples.



10 QUICK METHOD FOE DETERMIXIXG MOISTURE IN GRAIN.

been removed the Avater Avill have ceased dropping from the con-

denser, and the number of cubic centimeters of water contained in

the graduated cylinder beneath the condenser tube can be ascertained.

This is the water actually removed from the corn and represents the

percentage of moisture originally in the sample, each cubic centimeter

of Avater representing 1 jDer cent Avhen a 100-gram, sample is used.

By the use of this method, together with the special apparatus

described in this bulletin, a person familiar Avith laboratory work

and an assistant should be able to make at least 200 moisture deter-

minations in a day of eight hours.

PREPARATION OF SAMPLES FOR MOISTURE DETERMINATION.

TAKING THE BULK SAMPLE.

Care in draAving the bulk sample from the car, cargo, conveyer,

etc., is of the utmost importance and can not be too strongly empha-

sized, for unless this part of the Avork is properly done the true per-

centage of moisture in the grain can not be determined.

The samples should be taken in such a way as to represent as

nearly as possible the condition of the entire lot of grain under con-

sideration, and in this respect the method herein described does not

differ from any other system of inspection. The number of samples

to be draAA'n from different parts of the bulk AA'ill depend upon the

quantity and quality of the grain to be past upon. The larger sam-

ples so draAvn may be analyzed separately or they may l)e mixt

together to form one comi)osite sample representing the entire bulk

and the smaller samples for the individual moisture determinations

taken from this mixture, as the conditions may Avarrant. If the

bulk of corn being examined is of uniform quality, a moisture

determination of the composite sample AA'ill suffice; but if the bulk

lacks uniformity, and jiarticularly if of a Ioaa' grade, the samples

taken from different parts of the grain under consideration or at

different times during the '' running " should be analyzed separately.

At tlie same time the amount of grain represented by each sample

shouhl be estimated. But AvhateA'er samples are intended for mois-

ture (leterminati(m must be put at once into a suitable air-tight con-

tainer ill (udcr to preATnt any drying of the grain on being exposed

to tile ail-; otherwise the amount of moisture actually present can

not l)e accurately determined. Tliis precaution is particularly im-

])()rtaiit in the case of samples (h'awn from any bulk lot of grain

which has begun to sweat.

TAKiNo rm: sample poh rin: moisture test.

The accuracy of any method of determining moisture depends

primarily on the small sain|)le used for the test being thoroly repre-
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PREPARATION OF SAMPLES. 11

sentative of the bulk sample. In order that the small sample may
be representative, the bulk sample should be thoroly niixt and suiall

portions taken from different parts of it. The greatest accuracy

can be secured thru the use of some form of mechanical mixei' and

sampler, and the one shown on pages 12 and 13 of Circular 34, Re-

vised, Office of Experiment Stations, modified so as to be adapted

for larger grain, is recommended. -

SIZE OF SAMPLE FOR THE MOISTITRE TEST.

The size of the sample to be taken for the individual moisture test

may be varied, but experience has shown that 100 grams of Avhole

kernels give the most satisfactory results, wdiicli quantity has there-

fore been established as the standard for the method and apparatus

for testing corn herein described. This is a sufficiently large quan-

tity to insure the securing, without difficulty, of a representative

sample. Moreover, Avhen samples containing 100 grams are used,

every cubic centimeter of water expelled from the grain represents 1

per cent of moisture, and the readings in the graduated cylinders are

in percentages as well as in volume, thereby reducing the chances of

error to a minimum.

WEIGHING THE SAMPLE FOR THE MOISTURE TEST.

In making moisture determinations according to the method out-

lined in the foregoing pages, the use of delicate analytical balances

is obviated. An ordinary torsion

balance similar to the one shown as

figure 1, which is sensitive to one-

thirtieth of a gram and can be pur-

chased for about $15, will serve

every purpose. A more delicate

balance is entirely unnecessary when fig. 2.-Aiuminum weighing pan for trans-

it is remembered that one kernel of ^^^^^ ^^^^^ ^^°^p^^^ ^^ ^^^^ distillation

corn weighs approximately one-

third of a gram. The scale pans are 6 inches in diameter, and the side

beam shows 5 grams, graduated in one hundred divisions, each one-

twentieth of a gram, and the total capacity of the balances is 2 pounds,

or 907 grams. Balances of this kind are easily operated, and the time

consumed in the Aveighing need not be longer tlvan that required for

the pharmacist to weigh out the prepared drugs for his medicines.

A specially constructed scale pan, such as is shown as figure 2,

should be secured to facilitate the transferring of the weighed

samples to the distillation flasks, the opening in the end of the scoop

being of the same size as the neck of the flasks—1 inch. If made of
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12 QUICK METHOD FOE DETERMINING MOISTURE IX GRAIN.

light material, preferably aluminum, a scoop of this kind need not

weigh more than 50 or 75 grams and can be substituted for one of

the scale pans or used Avith a counterpoise. The scoop should be

about 4 inches wide.

GRINDING THE GRAIN UNNEC^:SSARY.

The whole kernels are used for making the moisture determination,

thus doing away with the preliminary grinding of the samples; in

fact, the method described is not applicable, without some modifica-

tion, to samples of ground grain. Ground samples have a tendency

to cake in the bottom of the flask and prevent a free circulation of

the oil, with a corresponding variation in the temperature at different

points in the sample of meal, and the results obtained are not reliable.

Moreover, the grinding of samples for the determination of moisture

in commercial grain is always to be avoided. Grain of this character

generally contains a high percentage of moisture, and with the

" burr " type of mill usually used for grinding samples of this

kind the friction developed during the grinding causes a rise in

temperature and a corresponding loss of moisture. This loss of

moisture increases as the water content of the grain increases, and

in samples of grain which have begun to sweat this loss is frequently

as much as 1^ per cent.

OIL FOR THE MOISTURE TEST.

QUALITY REQriRED.

In securing an oil suitable for the bath in which the corn is to be

heated, five primary factors must be taken into consideration:

(1) The oil must be free from water.

(2) It must be an oil having a comparatively low viscosity, so

that it will run freely at ordinary room temperature.

(3) The flash i)()int must be sufficiently high to avoid danger of

an explosion or fire.

(4) The saponiflcation value should be zero.

(5) The oil nuist be chejip.

Experiments have demonstrated that any of the i)ure hydrocarbon

oils showing a comiiosition w it bin the range of the two samples in-

dicated below will give satisfactory results:

No. 1. No. 2.

Spocific ixnivity Ml ir».r»M' 0.000.' 0. SO.'.T

Viscosity ;it 120° (
'. ( Kiiirlor) 10.2 6.2

I'M.Msh iM)int (ojx'n «iip) clejjrccs centigrade, _ 20.') 175

Fire iM)int (open cnp) do 24') 210

Saponlficntion valne None. None.

An oil similar to sample No. 1 is to Ih^ preferred to sample No. 2,

owing to Ihe dill'creiic*' in Hie Hash point, altho the latter may bo

00



DESCRIPTION OF THE APPARATUS. 13

used with safety if the necessary precautions aie taken to prevent the

temperature running too high; however, an oil with a flash point as

low as 175° C. in an open cup is not to be recommended for general

use. An oil Avith a flash point of from 200° to 205° C. (open cup)

and a viscosity of 10 or 15 at 20° C. (Engler) is more desirable.

Oils of this character are found among many grades of lubricating

oils, especially those known as " engine oils," and can l)e purchased
in barrel lots for about 12^ or 15 cents a gallon.

As the moisture is liberated from the grain the foaming of the oil

wuU be quite pronounced, and the flask must be sufficiently large to

prevent the foaming oil from being carried over into the condenser

tube. The foaming can be greatly reduced by the addition of from

15 to 20 per cent of paraffin, but this is usually unnecessary.

QUANTITY REQUIRED.

The quantity of the oil in the distillation flask admits of a wide

variation, it being only necessary to have such a quantity of oil that

all of the grain used for the test will be immersed. One hundred

grams of corn require approximately 100 cubic centimeters of oil,

while if only 50 grams of grain are used the quantity of oil can be

reduced. The quantity of oil used, however, is not an important

factor, inasmuch as the greater part of it can be recovered by empty-

ing the contents of the flask into a colander at the close of the test

and allowing the oil to drain off. The oil so recovered can be used

again with equally as good results as with fresh oil. But even if the

oil is not used a second time, 1 gallon, costing 12J or 15 cents, is suf-

ficient for forty tests.

DESCRIPTION OF THE APPARATUS.

In devising the apparatus for making moisture determinations in

accordance Avith the method outlined in these pages, the principal

aim has been to secure an apparatus suitable for laboratories engaged

in determining the percentage of water in samples of commercial

grain. The following description and the accompanying illustra-

tions (figs. 3, 4, 5, 6, 7, and 8) sIioav the detailed construction of the

apparatus.

THE EVAPORATING CHAMBER.

For the want of a better term the name " evaporating chamber "

has been applied to that part of the apparatus in Avhich the sam-

ples of corn immersed in the oil are heated. (See figs. 4 and 5.) The
evaporating chamber {B) is made of a good quality of gah^anized

iron and is divided into six compartments, as shown in figure 4.
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14 QUICK METHOD FOR DETERMINING MOISTURE IN GRAIN.

A six-compartment chamber is here described, it being the best

for ordinary work; however, the apparatus can be made with a sin-

gle compartment or with a dozen or more, if so desired. Each of

the compartments is lined thruout with heavy asbestos. In addition

^

.,.S^...=.=

to-thc asbestos lining the front of the chamber—the wall next to the

condenser—is covered with heavy asbestos on the outside.

Tlie front of tlie evaporating chamber and the two ends (figs. 4

;ind :>) rest on :in iron -t;ind {('), wliiie the wall ;\t the back of the



DESCRIPTION OF THE APPARATUS. 15

diamber extends oiih' to the line a w% which is 5 inches above the

base. (See fig. 4.) This side is left partially open to facilitate the

lighting of the burners and to give a better supply of air. A 2-inch
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hole should likewise be cut in each end of the apparatus about 4^

inches from the base, in order to give a greater supply of air to the

two end burners; this, however, is not shown in the illustrations.

The dili'erent parts of the evaporating chamber, including the
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asbestos lining and covering, are fastened together with the screw

bolts (figs. 4: and 5, g). The different compartments are each made

of inches square inside, and are separated from each other l)y two

partitions, each with a double thickness of asbestos, and a quarter-

mcli air space (A), so that when the heat is turned off from one

compartment the sample of corn in the

flask AA'ithinwill in no way be affected

by the heat from an adjoining com-

partment should it still be in opera-

tion. These partitions extend 2J
inches below the ledges (i) which sup-

jDort the flasks (p) , in order to prevent

the flame of an}^ one burner from

spreading into an adjoining compart-

ment. Within each compartment, 64^

inches from the toj) of the chamber,

is a galvanized-iron ledge (i) for

supporting the wire gauze, flask, etc.*

the ledge being cut in such a way as

to form a hole 4^ inches in diameter.

In order to prevent the brass-wire

gauze from becoming badly distorted

by the action of the heat, it should be

held in place by means of a second

piece of galvanized iron (/'). which

fits into the compartment and has

a hole of the same diameter as the

support (/).

On the plate holding the gauze

firmly in place (see fig. 4) rests a

flanged pipestem triangle (/'), which

serves to raise the flask (/;) about one-

half inch above the brass-wire gauze,

this being essential in order to prevent

the corn Avhich lies directly on the

bottom of the flask from becoming too

highly heated. If the flask rests on

the gauze, the kernels in contact with

the bottom of the flask directly over

the flame will become carbonized and the percentage of water expelled

will be too large. The interior nrrangement of each compartment is

more clearly shown in figure 0. The length of the flanged pipestem

forming the sides of the triangle is 4 inches. The gauze is 30-mesh,

made of No. 'M brass wire.

01)

Fi(i. 5.— I'liui of end of appuratus for mois-

ture determination.

A, condenser; B, evaporating chamber;

C, stand-supporting condenser and evapo-

ratingcliamber, c, overflow pipe; (Z, washer

soldered to bottom of condenser tank; e,

rubber stopper supporting condenser tube;

r/,screw bolts; <, ledge for supporting gauze,

triangle, and flask; t', galvanized iron ring

above gauze; j, flanged pipestem triangle;

k, covers; in, handle on cover; p, distilla-

tion flask; fj, thermometer; r, rubber stop-

per; 8, Condenser tube; t, graduated meas-

uring cylinder; r, braces; j-, burner; j-', ex-

tra stoiiccwk beneath burner; ?/, gas pipe;

y' support for gas pipe.



DESCRIPTION OF THE APPARATUS. 1

Each compartment is provided (see fi^. 3) with an asbestos-lined

cover ill') havino- a hole (7) in the center, thrn which tlie neck of the

Fig. 6.—Front view of apparatus for moisture determination.

Fig. 7.—Back view of apparatus for moisture determination.

flask (p) projects. The hole in the galvanized iron is made about one-

fourth inch hirger than the hole in the asbestos lining, the latter having
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a diameter of IJ inches, thus forming a one-eighth inch asbestos pro-

jection {V) to lessen the danger of breaking the necks of the flasks in

placing or removing the covers. Each cover is provided with a

wooden handle (???) and a five-eighths inch flange (??). the latter hav-

ing a small notch at 6>, directly opposite the notch {o') in the side of

the chamber. The asbestos in the notch {o') in the wall of the

chamber should project sufficiently to form a cushion to protect the

glass tube leading thru the notches o. o' to the condenser.

THE CONDENSER.

The condenser (figs. ?> and 5, .1) consists of a plain copper tank 4

inches wide. 12 inches high, and of the same length as the evaporating

chamber {B). In the bottom of the

tank at points directly opposite the

center of each of the compartments

of the evaporating chamber are cut

1-inch holes for receiving the per-

forated rubber stoppers {e) thru

which the ends of the glass con-

denser tubes {s) project into the

measuring cylinders {t). Heavy
one-eighth inch washers (d) are

soldered around the holes in the

l)ottom of the tank, so that the rub-

ber stoppers {e) bearing the con-

denser tubes {s) can be prest in

firmly, thereby avoiding the possible

(hinder of anv water leaking from

the tank into the measuring cyhn-

ders. Thru the condenser tank

passes a stream of cold water, en-

tering thru the valve (a) and pass-

ing out at the overflow pipe {<). Connected with the valve {a) is a

three-eighths inch i)ipe (h), which extends the full length of the

tank. In this pipe, near each condenser tube, are two small holes

{!/), drilled at such an angle that the cold water entering the tank

will fall directly on the glass condenser tubes. In order to jirevent

the sides of the tank from bulging, extra braces (/) should be put in

everv 1^» <>r IR inches.

Fig. 8.—End view of apparatus fur moisture

(Ic'teriniuation.

i'Hf: siAM) SI iT()i{ri\(; the evapokatinc; ciiAMnKK and condenser.

The stand (see iigs. \\ and 5) sui)porting the condenser (.1) anil

the evajwrating chamber {li) is made of angle iron, with 1-inch

.sides and three thirtv- seconds inch thick. The total heiffht of the

09



DESCRIPTION OF THE APPARATUS. 19

Fig. 9.—Interior arrangement of the compartments of the

evaporating chamber, showing the position of the tri-

angle over the gauze.

stand is 9i inches, which raises the bottom of the condenser tank 8|

inches above the work table, leavinir ample room for the 8-incli meas-

uring flasks (z^) to be placed

under the condenser tubes.

The corners of the stand

are strengthened by the

braces (v). The cross

piece (w) at the back of

the stand is dropt 4 or 5

inches in order to facili-

tate the manipulation of

the burners.

Between the burners (x)

and the gas pipe (y) is in-

serted an extra stopcock

(x'). With the extra

stopcock directly beneath

the burners the flow of

gas can be regulated by

setting either the valve in

the burner (a?) or the stop-

cock (a?')? using the remaining one for turning on and off the gas.

(Figs. 3 and 5.) The gas pipe (?/) with the attached burners can be

raised or lowered by loosening the nuts (.s) at the slotted supports

(y^) at either end of the stand.

THE DISTILLATION FLASKS.

The flasks (figs. 4 and 5, p) in which the mixture of corn and oil

is heated are primarily distillation flasks having short necks and

specially constructed 'side tubes.

(Fig. lb.)

The flasks have a capacity of

approximately 1,000 cubic centi-

meters. The necks of the flasks

have a diameter of 2J centime-

ters and are made without a

flange and sufficiently heavy to

stand tight corking. The side

tube, which is 7 or 8 millimeters

in internal diameter, is insert-

ed approximately 3 centimeters

from the top of the neck. The

respective lengths of the three arms of the side tube are 6^, 7. and

3 centimeters. The bend between the two long arms is 1^ centi-

99

Fig. 10.—Distillation flask.
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meters below a horizontal line drawn from the top of the neck of

the flask. The total height of the flasks shonld be 17 or 17^ centi-

meters, or such that one-half centimeter or more of the neck will

protrude thru the covers (k) of the evaporating chamber in order to

protect the rubber stoppers (r) as much as possible from the action

of the high temperatures.

THE THERMOMETERS.

While any standard chemical thermometer may be utilized, a

thermometer graduated in degrees from 100"^ C. to 210° C. has been

found most convenient. The 100-degree mark should

come just at the top of the rubber stopper in the flask

(17 centimeters from the bulb end of the thermom-

eter), so that the rapidity of the rise in temperature

can be watched if desirable after the water beofins to

pass over. The total length of such a thermometer

need not be more than 27 or 28 centimeters. The bulb

end of the thermometer should extend well into the

mixture of corn and oil, approximately 1 centimeter

from the bottom of the flask.

5

Tin: CONDENSER TUBES.

The construction of the condenser tubes (figs. 3 and

5), as represented at s in the detailed drawings, is

shown in figure 11. The thimble at the top is 22 milli-

meters in diameter inside and 3 centimeters deep, giv-

ing ample space to make good connection with the dis-

tillation flasks by means of a rubber stopper on the

, end of the side tubes. The diameter of the remaining

part of the tube is approximately 7 millimeters, the

tube having a total length of 33 centimeters, so that

^--.J the top of the tube will stand about one-half centime-

fk;. 1 1 —Condenser tcr above the top of the water tank and the bottom of
^"'^'

the tube project about 2 centimeters below the rubber

stopjx'r r at the bottom of the tank. The lower end of the tube

slionld !)(' cut at an angle, as shown in the illustration.

THE (iHADl ATEI) ( VLINDEHS KOU COLLECTING AM) MEASURING THE WATER.

A convenient form of container for collecting and measuring the

amount of water expelled from the grain is shown in figure 12.

Each of the two cylinders here shown is 20 centimeters (approxi-

99
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mately 8 inches) high and is gnidiiated in fifths, the one witli a read-

ing capacity of 20 cubic centimeters and the other with a read-

ing capacity of 25 cubic centimeters. For samples of very wet grain

larger measuring cylinders will be necessary. With the graduations

in fifths it is very easy to make the reading in tenths of a per cent,

which is a sufficiently close percentage for all commercial grading

of grain, as samples taken on different days will show a much wider

variation. The graduations are in cubic centimeters, so that when
100 grams of grain are used for the test the percentage of water

can be seen at once, 1 cubic centimeter of water representing 1 per

cent. The cylinders should be of a uniform height, so that they can

be used indiscriminately beneath any of the condenser tubes.

In expelling the water from the corn

a small quantity of oil (less than one-

half a cubic centimeter) is carried over

into the graduated cylinders, which

prevents them from dr^dng rapidl}^

after the readings have been made and

the contents emptied at the close of

the test. However, preparatory to

their being used again the cylinders

must be cleaned and dried, which can

bast be done with a test-tube cleaner

having a small piece of sponge

attached to the end.

COMPARISON OF RESULTS WITH DE-
TERMINATIONS MADE IN AWATER
OVEN.
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Fig. 12.—Graduated cylinders for measur-

ing the water expelled from the grain.

The method and the apparatus for

making moisture determinations of

corn as described in the foregoing

pages is so radically different from
that commonly used in chemical laboratories that a comparison of

results seems advisable.

Duplicate tests were made according to the rapid method and
likewise in a water oven, the average percentage of moisture obtained

in each case being shown in Table I.

91)
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Table I.

—

Moisture in corn samples as determined hij quick method and in nater
oven.
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give the same results, and in such cases a variation of one-half of I

per cent or more is to be expected, whatever method is used for

determining the percentage of moisture. But if the corn being ex-

amined is of uniform quality and the moisture determinations are

carefully made, the variation in the results of duplicate tests will

usually not exceed one-fifth of 1 per cent, while many samples will

give a much smaller variation. However, a variation of even one-

half of 1 per cent is sufficiently close for all commercial work, inas-

much as two samples taken on different days or from different parts

of the same car or cargo will generally show a much greater variation

than this.

Table II shows the results of the determinations of 15 samples of

corn, representing almost all grades from new corn to wet and larvae-

eaten samples, in which the average variation is 0.22 per cent.

Table II.

—

Variations in the percentage of moisture obtained from different
tests made from the same lot of corn.

Sample No.—
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(6) The apparatus consists primarily of (a) an evaporating^

chamber divided into t^YO or more compartments, (h) a copper tank

forming the condenser, and (e) a stand to support the evaporating

chamber, the condenser, and the burners.

(T) The apparatus described shows six compartments, but it can

be made in any size desired.

(8) The whole kernels are used for the test, no time being con-

sumed by grinding; moreover, damp or wet grain can not be ground

without a considerable loss of moisture.

(9) Only one weighing is required, for which an ordinary torsion

balance is used, a delicate analytical balance being entirely unneces-

cessary.

(10) One hundred grams of corn are used for the test; conse-

quently, each cubic centimeter of water in the graduated cylinder

represents 1 per cent of moisture.

(11) When the thermometer in the distillation flask registers 190°

C. (374° F.) the gas should be turned oif, after which eight or ten

minutes must elapse before the reading of the amount of water

expelled is made.

(12) The distillation flask is closed and connected with the con-

denser tube by means of rubber stoppers of a grade that will not be

readily affected by high temperatures.

(13) The oil used is a good grade of pure hydrocarbon oil having

a flash point (in open cup) of from 200° C. to 205° C. Such oils are

sold in the market as '" engine oils " and can be purchased in barrel

lots for 12| or 15 cents a gallon.

(14) The oil should be poured into the flask first to lessen the

danger of its being broken by the kernels of corn dropping on the

bottom.

(15) The bulk samples from wdiich the 100-gram samples are taken

for the moisture test must be kept in air-tight containers if accurate

results are expected.

(IG) The bulk samples should be taken in such a was as to repre-

sent the quality' of the entire lot of grain mider consideration.

99
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CRANBERRY 8PRAV1NG EXPERIMENTS IX lUlif).

INTRODUCTION.

In Farmers' Bulletin No. 221^ a brief account was given of cranberrj-

diseases and also the results of spraying experiments with Bordeaux
mixture. The results in 1904 were not entirelj^ satisfactor}'. This was
not due, however, to the inefficiency of Bordeaux mixture, but to cir-

cumstances which prevented the applications being made at proper

intervals. The results obtained in 1904 showed an average of 21.7 per

cent of rotten berries on the sprayed plats, as compared with an average

of 76.8 per cent rotten on the unspraj^ed check plats. Considering the

unsatisfactory manner in which the Bordeaux mixture was applied, the

prediction was ventured that it would be possible with more thorough

treatment to reduce the loss from rot to 10 or 15 per cent. The results

obtained in 1905 have more than justified this prediction.

The experiments were conducted on what is known as the Bunker
Hill bog at Whitesville, N. J., which is in charge of Mr. James D.

Holman, the same plats being used as in 1904, with the addition of a

small area not heretofore sprayed. This bog was selected because the

fruit has in former j^ears been almost entirely destroyed by disease.

The water was drained from the bog May 10-12. It is the usual prac-

tice of cranberry growers to flood bogs for twenty-four hours during the

first week in June, in order to destroy insects. In these experiments

it was planned to spray part of the experimental plats before this second

Hooding and part immediately afterwards, in order to determine the

necessity or desirability of spraying before this Hooding. The water

supply of the bog was, however, insufficient to flood it at the usual

time, and it was not done.

The spraying apparatus used was a barrel and force pump fitted with

two lengths of half-inch hose, each length provided with an extension

rod and two Vermorel nozzles. The apparatus was driven about the

bog in a low-bodied spring wagon, as shown in figure 1.

The Bordeaux mixture used consisted of 6 pounds of copper sulphate

(bluestone) and 6 pounds of fresh stone lime to 50 gallons of water, to

which was also added 44 pounds of commercial resin-fishoil soap. The
addition of this soap has been found to be indispensable, as Bordeaux
mixture will not spread over and adhere satisfactorily to the glossy sur-

face of the cranberry leaves and fruit without it. Heretofore this soap

1 Farmers' Bulletin No. 221, U. S. Dept. of Agriculture, ** Fungous Diseases
of tlie Cranberry."

3



lias been made as it was needed for use. Its manufacture was not

an altogether pleasant operation. Now that the soap is being manu-

factured and placed on the market at about 3 cents per pound, it is

cheaper and much more convenient to purchase it than to make it.

SPRAYING AND ITS RESULTS.

The sprayed plats were numbered 3, 5, 6, 7, and 9, the plats between

being left as checks. Plats 3 and 7 were sprayed five times, as follows:

May 19, June 22-23, July 14-17, July 31-August 1, and August 15-17.

On September 8 accurate counts were made of all the diseased and

sound berries on small areas, showing the average condition of the

berries on the spraj^ed plats; also of equal areas, showing the average

Fic. 1.—Tlic aiMuiratiis used in the spiayine: oxporinuMits.

condition of the berries on tlie chec^k plats. Plat 3 gave 3.23 per cent

of rott(^n l)erries, plat 7 gave 8.8 per cent of rotten fruit, check plat 2

showed 91 jxT cent <>f rotten fruit, check i)lat S gave 91.53 per cent of

rotten berries, giving an av(M:\ge of a fraction over (5 ])er cent of rotten

fruit for the s])rayed plats and a little more than 91 per cent for the

unsprayed plats. On these two ])lats it will be noted that the first

a])i)lication was made on May 19, when the vines had but just com-

menced to put out new growth. This application was the one men-

tioned as being made before the usual flooding for insects.

riats .') and H were si)rayed live times, as follows: .lune 2, June 22-23,

July 14-17, July 31-Augnst 1. and August l')-17. On June 2, when

the first application was made to these plats, th(M*e was a good gnnvth

of young shoots and h-aves. Counts of fruit on small areas, as in the
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preceding case, gave tlie following results: Spra^'ed i)lat '"), 2.G2 per

cent of rotten berries; sprayed plat 9, 2.1 per cent of rotten fruit; check

plat 4, 91.8 per cent rotten; check plat 10, 93.5 per cent rotten, giving

an average of 2.86 per cent of rotten berries on the sprayed plats and

92.6 per cent of rotten fruit on the unsprayed plats. There was very

little difference in the amount of rot on this series of phits and that on

the series mentioned in the preceding paragraph.

Plat 6 was sprayed but three times, asfollows: July 14-17, July 31-

August 1, and August 15-17. Counts made, as in the previous cases,

on September 8, gave the following results: Sprayed plat, 18.3 per cent

of rotten berries; check plat, 91.53 per cent of rotten fruit. It maj' also

be added that a greater number of the berries from this sprayed plat

decayed before they were ready for shipment than was the case with the

fruit from the plats which received five applications.

The fruit from an area of 1,048 square feet, showing average condi-

tion of fruit on sprayed plat 7, was carefully hand picked and produced

3 bushels of sound fruit, W'hich is at the rate of about 125 bushels

per acre. The same area from check plat 8, showing the average con-

dition of fruit, gave a scanty peck, or at the rate of about IOiif bushels

per acre. In other words, there was twelve times as much sound fruit

on the sprayed as on the unsprayed plat, or a saving of over 100

bushels per acre.

Besides our purely experimental plats, several acres upon another

cranberry bog known as " Long Swamp" were sprayed by Mr. Holman.
One portion was spraj^ed five times on the following dates: June 6-10,

June 26-28, July 18-21, August 2-4, and August 18-19. One part was

sprayed only four times. The first plat, which was also sprayed in

1904, was estimated to have from 80 to 100 per cent of the fruit sound

on September 15. On the area sprayed only in 1905 it was estimated

that from 70 to 90 per cent of the fruit was sound. On the plat which

only received the first four applications the fruit showed somewhat more

rot than on the other plats at picking time. The fruit on these plats

has in former years been almost entirely destroyed by rot.

IMPORTANCE OF EARLY APPLICATIONS.

The difference in the appearance of the fruit on the sprayed and unsprayed

plats was very marked by the middle of July. On the unsprayed plats

a large proportion of the fruit was blasted, owing to the earl3" attack of

the scald fungus ((Juignardia), while on the sprayed plats but little

blasted fruit was to be seen. In many cases at least one-half of the

fruit is destroyed b}^ blasting, the young fruits being attacked bj^ the

fungus at about the time the blossoms begin to fall. In order to pre-

vent this, one of the applications of Bordeaux mixture should be made
immediately after the vines have reached their mjiximum flowering
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Btage, as a dela}' of a week at this time ma}' make a difference of from

25 to 50 per cent in the amount of fruit destroj^d by bhisting.

A very striking illustration of this fact was observed upon another

bog where one plat had been sprayed on Julj- 1 and another adjoining

was not sprayed until Jul}^ 8. On the plat spraj^ed on July 1, when
the vines had just reached their maximum flowering condition, but

very little blasted fruit could be found, whereas on the plat which had

been sprayed on Julj^ 8 about one-half of the fruit had been blasted.

This and other observations indicate the exceedingl}- great importance

of prompt and thorough early applications of the fungicide. In case

the bog to be spraj^ed is flooded for insects earlj^ in June, the first

application of Bordeaux mixture should be made within a da}- or two

after the water is removed, the second application just as the plants

begin flowering, and the third just after the majority of the blossoms

have appeared, which in ordinar}' seasons will be about the first of July.

EFFECT OF SPRAYING PLANTS WHEN IN FULL BLOOM.

In order to determine whether any injury- would result from spraying

the plants while in bloom, part of one plat was spraj^ed when in full

bloom, and the amount of fruit which set upon this plat was carefull}'

compared with that on adjoining plats which had not been spraj'ed.

No difference could be noted in the amount of fruit on the sprayed and

on the unsprayed plats. In addition, certain bunches of vines were

dipped in Bordeaux mixture when in full bloom, but without anj'

apparent injury to the fruit. From our observations and experiments

it does not appear that there is much danger of loss from spraying vines

while in bloom. What little loss might possibly arise from this cause

would be very slight compared with the amount of loss from blasted

fruit ill case the spraying was delayed too long.

KEEPING QUALITIES OF SPRAYED AND UNSPRAYED FRUIT.

A comparison of tlie sprayed and unsprayed fruit at the time of

picking does not give an exact idea of the amount of profit derived

from the trejitment, as there was a much greater loss of unspraj'ed than

of sprayed fruit between tlic time of picking and the time the berries

were marketed.

In order to compare tlic k<'oping qualities of the sprayed and

uiis])rayed fruit, as well as unspra3'ed fruit which had been treated

with a solution of copper sulphate (1 part to 1,000 of water), 8,000

berries, perfectly sound so far as could be seen from external appear-

ance, were selected from fiuit picked on September 18, 1905. Of these,

1 ,200 were from the sprayed plats and the remainder from tlie unsprayetl

(^he(tk ]ilats. Tliese berries were ke])t in glass dislies in the laboratory

and counteil eiich week, in nnlvr to determine \hv amount of disease



which developed. On October 18, about the time the fruit from the

bog wa8 marketed, 9.8 per cent of the sprayed fruit showed diseased

berries, while 38.1 per cent of the unsprayed fruit and 87.4 per cent of

the unsprayed fruit which had been treated with the copper-sulphate

solution were diseased. In other words, four times as much of the

unsprayed fruit decayed between the time of picking and marketing as

of the sprayed fruit.

Parts of the check plats which were worth picking were picked by

hand and the fruit kept separate. This fruit was sorted for shipment

on October 15, 1905, when from 85 to 90 per cent of it was rotten. Mr.

Holman states that 40 per cent of all the unsprayed berries from Bun-

ker Hill bog decayed between the time of picking and marketing. No
treatment of the berries with fungicides after picking is likely to give

satisfactory results, as we have found that the decay which occurs in

storage does not arise from germs which are on the surface of the fruit

at the time it is picked, but apparently from a dormant form of the

fungus already within the berries, where it is awaiting favorable condi-

tions for development.

As the time for picking approached, so much of the Bordeaux mix-

ture adhered to the sprayed fruit that it was feared enough might be

present when the berries were marketed to interfere with their sale.

This, however, did not prove to be the case, as the greater portion of

the mixture was removed from the fruit during the process of picking,

sorting, and preparing the fruit for market.

As the result of three years' spraying experiments, it is safe to say

that by the proper use of Bordeaux mixture the loss from fungous dis-

eases can be reduced to 10 per cent or less. The loss may be slightly

more the first year a badly diseased bog is treated, as the benefit, as

shown in these experiments, is greater the second year than the first,

and is evident not only in the prevention of scald and rot of the fruit,

but in the general improvement, thriftiness, and productiveness of the

vines. Bordeaux mixture has also been applied with very beneficial

results to 3'oung vines not yet in bearing, the loaves of which were

badly affected by the scald fungus.

COST AND RECOMMENDATIONS.

The cost of the spraying as it was done in these experiments averaged

from $15 to $20 an acre, the mixture being applied at the rate of four

barrels, or 200 gallons, an acre at each application, making for the five

applications a total of 1,000 gallons to the acre.

In undertaking the application of Bordeaux mixture it is necessary

that all material and apparatus be in perfect readiness before the time

to begin the work, and nothing should be allowed to interfere with the

application of the fungicide at proper intervals; otherwise, the results



8

will be unsatisfactory, and the remedy is likely to be unjustly con-

demned. \ f

The necessity for care and thoroughness in the preparation and appli-

cation of the mixture must also be strongly' emphasized. The mixture

should be made as described in Farmers' Bulletin No. 221, using onlj"

good, fresh stone lime and adding resin-rtshoil soap. A good nozzle

(the Vermorel type is best) should be used and the vines very thor-

oughly covered at each spraj'ing. Four barrels of the mixture to the

acre are ordinarih' sufficient, but where the vines are very dense and

heavy five barrels msi\ be necessarj\ Where there is an excessive

growth of vines, it will be found advantageous to rake them, with a

knife rake and thin them out, as is frequently done in order to prepare

a bog for picking with scoops.

O

I



U. S. Dhpaktmhnt of Agkiculturh,

Bureau of Plant industry—Bulletin no. ioo, Part ll.

B. T. Galloway, Chief of Bureau.

m WRAPPING OF APPLE GRAFTS AND ITS RELATION TO

'N-GALL
Tiir i\

BY

HERMANN VON SCHRENK,
Special Agent in Charge of the Mississippi Valley Laboratory,

AND

GEORGE G. HEDGCOCK, Assistant in Pathology.

Issued February 28, 1906.

Oj

WASHINGTON

:

government printing office

1906.





'b

CONTENTS.

Page.

Introduction 5

Account of experiments 6

Manner of wrapping 7

Cloth 7

Rubber 7

Waxed paper 7

Plain thread 7

Waxed thread 7

Plain thread with union waxed 7

Grafts left unwrapped 7

Results of wrapping 7

Effect upon the union 8

Effect on crown-gall formation . 9

Recom mendations 10

Suggestion to nurserymen 10

Summary 11
•>

o





f

B. P. 1.-203. '

THE WRAPPING OF APPLE GRAFTS AND ITS RELATION

TO THE CROWN-GALL DISEASE.

INTRODUCTION.

The crown-gall disease of apple trees, as indicated in a recent pub-

lication of the Bureau of Plant Industry,^ appears in three distinct

types—the hard crown-gall, the soft crown-gall, and the hair3'-root

forms. While the hairy-root disease of apples has usually been con-

sidered as a type of the crown-gall disease, it in reality is an entirel.y

differcjnt trouble, with manifestations which are not in the least like

those met with in the true crown- gall disease. The soft type of crown-

gall on the apple has not yet been clearly differentiated from the hard

type, and in the following discussion the two are considered as one.

The knots which characterize the crown-gall disease of the apple

usually appear at some point, either on the root piece or on the scion,

where the two are united ; that is, the gall may form at the end of the

tongue of either the scion or root piece, or at any point where either

piece has been wounded. This fact is one commonly recognized by

all nurserymen and scientific workers who have studied this disease.

About 90 per cent of these knots will appear on the end of the scion

piece. The exact cause of the formation of the gall is as y^i somewhat

uncertain. It would seem, however, that, whatever the cause, the

point most exposed to the disturbing factor, whether it be due to a

fungus, to bacteria, or to soil or atmospheric conditions, is the junction

of the scion and root piece.

When the newly made grafts are laid awaj^ in the grafting cellar

either in sawdust, excelsior, moss, or other bedding material, callous

tissue begins to form on the cut surfaces of both scion and root piece.

This callous tissue from the two pieces will in time fill the intervening

spaces between the surfaces of the scion and the root piece, and ulti-

mately the root callus and the scion callus will join. Where the root

piece and the scion are of exactly the same size and where thej' are

united so as to fit exactb^ a very perfect union will take place. Where
there is a difference in size between the root piece and the scion, or

where thej" are more or less imperfectlj^ fitted, as is almost always the

case in commercial grafts, the callus formed by the scion and the root

piece will not always meet along equal planes. In these cases there

will be a tendency for the callus forming on any surface of either piece

1 Bulletin No. 90, Part II, Bureau of Plant Industry, U. S. Dept. of Agriculture,

"The Crown-Gall and Hairy-Root Diseases of the Apple Tree," 1905.

5
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which is not in direct contact with an opposite surface (no matter how
small this surface ma3^ he) to grow out from this surface, either later-

ally or down or up out into the air, with nothing to prevent its growing

into small lumps, which maj" reach considerahle size. Verj^ frequentlj'

the pressure exerted by the growing callus will push the tongue of the

graft outward. A thick cushion of callus will then form between the

scion and root piece.

The object of all grafting should be to bring about as rapid a union

between the two grafted parts as possible, with the smallest possible

period during which an open wound is allowed to remain into which

disturbing factors may enter. With this in mind, a number of experi-

ments were made during the past year, the specific objects of which

were to confine the formation of callus as far as possible to the spaces

between the root and scion pieces, thereby bringing about a closer and

more effective union and reducing the chances for the entrance of

possible disturbing factors.

It is intimated that the formation of the hard and soft types of apple

crown-gall may be due either to a proliferation of callous tissue in cases

where an uneven union is taking place and where the callus has had a

chance to grow out laterally in an unrestricted manner, or to fungi,

bacteria, or unfavorable soil or atmospheric conditions. Whatever the

cause, the making of a perfect union in the shortest possible time may
serve to prevent the trouble almost wholly if the first explanation given

be the cause, and at least largely remove the danger of a possible

infection if the second explanation is found to hold good.

ACCOUNT OF EXPERIMENTS.

In order to confine the formation of the callus, a number of grafts

were wrapped with various materials during the winter of 1904-5. The

wrapping idea is no new one, because cloth and paper were used by

nurserymen many j^ears ago in connection with various types of root and

top grafting. At the present time cloth and paper are used ver^' little,

because the system of thread WTapping will give a larger number of

grafts in a given period of time. The materials used in our experiments

were cloth, thin sheet rubber (dental rubber), and waxed paper. In

addition to this, grafts were made with plain thread and waxed thread,

and some grafts were wrapped with plain thread and afterwards the

whole union was covered with grafting wax. One series of grafts was

made without an}' wrapping of cloth or threatl whatever, the pieces being

simpl}' fitted together with care. All grafts maile were of the typo

known as tongue or whip grafts. The work was done by an expert, so

that all of the grafts may be considered as especially well made. No. 1

Kansas roots and a selected lot of scions of the following varieties were

used: Winesap, VorL Imperial, Wealthy, Missouri, and Northern Spy.

The grafts were made in February, 1905. The}' were storetl in chopped
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excelsior for about six weeks, were then planted in eight different locali-

ties in Missouri, Illinois, Iowa, Nebraska, Kansas, and Arkansas, and

given the usual cultivation during the summer. All showed a fair s*and

in November, 1905. Some of the grafts were dug in November and

December, 1905, one-third of the total number planted in five test plats

in four States being dug. The results obtained are given in another

chapter.
MANNER OF WRAPPING.

The manner in which the wrapping was made and the material used

may be briefly described as follows :

Cloth.—The cloth used was a cheap black calico of the poorest

grade obtainable in the market. This was torn into strips 1 inch wide

and 4 or 5 inches long. After the graft was made, one end of the cloth

was dipped for one-half inch into hot melted grafting wax. Starting

with the other end, the cloth was then wrapped tightly around the scion

and the free waxed end pressed down. This completed the operation.

Rubber.—The rubber used was of a quality similar to dental rubber,

which is also frequently used for insulating wires. It was bought in

rolls 1 inch wide, and was cut off in such lengths as were necessarj^ to

completely envelop the union. The rubber was usually wrapped so as

to go around the union twice, and the free end was fastened with rubber

cement applied with a brush.

Waxed paper.—Sheets of ordinary unglazed printers' paper were waxed
on one side by coating them with hot grafting wax applied with a paint

brush.
.
They were then cut into inch strips, 10 to 20 sheets being cut

at one time, and these again into strips about 4 or 5 inches long. One
paper strip was then wrapped around the union, the waxed side toward

the graft, the free end being stuck down by pressing it on.

Plain thread.—The thread used for the ordinarj^ grafts was a machine

cotton, No. 9.

Waxed thread.—The thread used was a machine cotton, No. 28. This

thread was soaked in hot grafting wax until thoroughly penetrated and

was then allowed to drain while hot.

Plain thread with union waxed.—These were ordinar}- grafts made
with plain thread, wrapped as previously described, and then coated

with melted grafting wax nearly at the point of hardening.

GRAFTS LEFT UNWRAPPED.

The grafts left without wrapping of any kind were made with special

care, so that when the roots and scions were joined \\\ey remained tirmly

united.
RESULTS OF WRAPPING.

After digging the grafts, a careful examination of the various series

was made to determine the effect of the wrapping on the union and on

the presence or absence of crown-gall formation.
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The following table shows the number of apple trees dug, the char-

acter of the wrapping, and the number and percentage of smooth trees

and rough trees, the latter class including all trees which were found

to have crown-gall, irregular callus, or hair3''-root formations:

Table 1.— Comparison of smooth trees and rough trees resulting ii'hen different

methods of grafting uere used.

Kind of wrappinsr.
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Waxed paper.—When planted in the spring the waxed paper had not

rotted, hut it had a tendency to hecome unrolled, due prohahly to too

much oil in the wax. When dug in the autumn the paper had mostly

disappeared. The grafts showed many smooth trees, but the percentage

was not nearly so large as in the case of those wrapped with rubber or

cloth. Attention should be called to the fact that in all grafts where

wax was used the wax itself seemed to exert an unfavorable effect on

the union, and the writers are inclined to discourage its use wherever it

comes into direct contact with wounded surfaces.

Plain thread.—When planted in the spring the plain thread had in

many instances entirely rotted aw^ay. The grafts wdien dug showed

many callous proliferations. The percentage of smooth grafts was low

when compared with rubber or cloth wrappings. The results w^ere

about as good as those secured by the use of waxed paper wrapping

and a little better than those obtained with waxed thread.

Waxed thread.—When the grafts were planted the waxed thread was

intact. W^hen dug in the autumn the grafts showed from 6 to 8 per

cent with knots caused by the pressure exerted by the thread, which

had not rotted away because the wax protected it more or less. The
percentage of smooth trees aside from this was almost the same as for

the plain thread. No perceptible advantage appeared to be gained by

the use of waxed thread as compared with plain thread.

Plain thread with union ivaxed.—At the time of planting it was noted

that the wax had in many instances penetrated between the surface of

the two pieces. The callus had formed in irregular masses, there being

nothing to confine it. It furthermore appeared as if the wax had exerted

the unfavorable effect already referred to in connection with the use of

waxed paper. When dug the trees in the majority of instances showed

thread knots, due no doubt to the fact that the wax had retarded the

rotting away of the thread. The unions were usually rough. The
unfavorable effect ascribed to the wax was evident not only in the

immediate wound areas, but also all along the bark on both scion and

root pieces, wherever the wax came in contact with the tissue.

Umvrapped grafts.—The grafts with no wrapping showed the excess-

ive development of callus more than an}^ others. However, man}' of

the resulting trees when dug in the autumn showed fairly good unions.

The grafts as a whole fell below the wrapped ones in the number of

smooth trees. There were more deficient trees in this lot, wdth the

possible exception of those waxed over, owing to defective unions and

failures to form a union.

EFFECT ON CROWN-GALL FORMATION.

As indicated in the introduction, one of the objects of the experiment

was to determine whether bj' wrapping grafts it would be possible to

reduce the number of trees affected with crown-gall. In the following
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table the total number of trees dug is given ; also the kind of wrapping,

and the number and percentage of smooth trees, crown-gall trees, and

hairy-root trees

:

Table II.— Comparison of smooth trees and trees affected icith croivn-gall and
hairy-root^ resulting ivlien different methods of grafting luere used.

Kind of wrapping.
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care, either with respect to size of scion and root pieces or with regard

to an even and close union in tlie freshly made graft. It is therefore

urged that nurserymen generally test the wrapping of their grafts t;ns

winter, either with rubber or cloth, after the manner previouslj' described.

Care should be taken in setting out grafts with different kinds of

wrapping to treat them in the same manner, that is

—

(1) Use the same variety of scion.

(2) Use the same stock of roots.

(3) Make the grafts at the same time.

(4) Plant the grafts on the same date.

(5) Plant in the same field or at least on similar soil.

(6) Cultivate all grafts alike.

Where such tests are made, it is requested that the Bureau of Plant

Industr}' be informed, so that all the experiments may be compared.

It may prove of interest to estimate the total number of smooth and

rough trees to the acre which would result from the use of various

wrappings, estimating 18,000 grafts to the acre and using as a basis ihe

percentages of such trees obtained in the tests described in these pages.

By smooth trees are meant trees free from crown-gall and other diseases;

by rough trees, trees affected with true crown-gall, hairy-root, or mani-

festations of other diseases at or near tlie point of union. This estimate

has been attempted in the following table, which should be regarded

only as suggestive, however. The results are averaged from five identical

plats in four different States, containing about 9,000 grafts.

Table III.—Estimate of the number of smooth trees and rough trees which can be

raised on an acre of land by using various methods of grafting.

Wrapping.

Rubber
Cloth
Waxed paper
Plain thread
Waxed thread
Plain thread with union waxed

Unwrapped

Smooth
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(5) Grafts wrapped with cloth and with rubber yielded 85.1 percent

and 86.5 per cent of smooth trees, respectivel}'.

(6) Ordinarj^ thread grafts 3^ielded 68.5 per cent of smooth trees; J

plain thread grafts with the union waxed, 44.2 per cent; grafts with no

wrapping, 54.8 per cent.

(7) It is recommended that apple grafts be wrapped with cloth or

rubber.

o

I



U. S. DEPARTMENT OF AGRICULTURE.
BUREAU OF PLANT INDUSTRY—BULLETIN NO. 100, PART III.

B. T. (iALLOWAY, CltU^ of Bureau.

GARLICKY WHEAT.
BY

J. W. T. DUVEL,
Assistant in the Seed Laboratory.

Issued April 5, 1906.

/ B.l-^'

WASHINGTON:
GOVERNMENT PRINTING OFFICE

1906.





'^

CONTENTS.

Page

Introduction
,

5

Wheat containing garlic 5

Experiments in separating garlic from wheat 6

LotA 7

Lot B 8

LotC 9

The total cost of drying and cleaning garlicky wheat 10

The net cost of removing garlic 12

The effect of the drying on the milhng qualities of the grain 12

The effect of the drying on the vitality of the wheat 13

Machinery used for drying and cleaning 14

Summary 14

Description of plates 16

3



ILLUSTRATIONS

Plate I. Wheat kernels and the aerial bulblets of wild garlic. Natural size 16

II. Figs 1, 2, and 3. One-pound samples of garlicky wheat, Lots A, B, and C,

respectively, as received; the quantity of garlic in 1-pound samples

when received and the amount of garlic remaining in 1-pound samples

after drying and cleaning 16

4



B. P. I.—204.

GARLICKY WHEAT
INTRODUCTION.

Wild garlic, Allium vineale L., was introduced into the United

States from Europe considerably more than a century ago. Since its

introduction it has made a slow but steady advance, and is now
found growing more or less abundantly throughout the greater part

of West Virginia, Virginia, Maryland, Delaware, Tennessee, North

Carolina, the northern part of South Carolina, the southern part of

Pennsylvania, New Jersey, and Connecticut, and locally in almost

every State east of the Mississippi River. In all places where it has

become well established it is a veritable pest to farmers, millers, grain

dealers, and dairymen.

Wild garlic is one of the worst weeds to eradicate after it has once

gained a foothold, being propagated by underground bulbs, aerial

bulblets, and in some sections by seeds.

WHEAT CONTAINING GARLIC.

The presence of wild garlic in the grain fields of the central eastern

States and in other sections where it is locally abundant has caused a

very great loss to agriculture. Farmers have been obliged to sell their

garlicky wheat at greatly reduced prices, principally because foreign

markets will not buy it except at a low price, and millers as a rule

refuse to handle it, for they have been able to grind garlicky grain only

at a much increased cost. The garlic bulblets gum the rollers, neces-

sitating the stopping of the mills and the washing of the rollers before

the grinding can be resumed. The frequency with which the washing

must be done depends on the quantity of garlic present. In extreme

cases the washing must be repeated every two or three hours, the

operation requiring from ten to fifteen minutes for each set of rollers.

Furthermore, flour made from wheat mixed with garlic bidblets is of

inferior quality, as bread made from such flour has the garlic odor so

disagreeable to most people. This is especially noticeable if the

bread is eaten warm. Moreover, on boards of trade, wheat containing

garlic bulblets in considerable quantity is graded as ''Rejected,'' and

is then sold only on sample. Wheat of this character is generally sold

at a price ranging from 20 to 40 per cent lower than No. 2 Red. How-
5
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ever, if the garlic bulblets are present only in comparatively small

quantit}^ (usually less than one-fourth of 1 per cent) it may pass as

No. 2 Red, depending largely on the other foreign substances present

and the amount of water in the grain.

At present there are no available data showing definitely the extent

of the loss due to the presence of garlic in grain; but in wheat alone

this loss is known to be very great. In many sections the growing of

wheat has been almost wholly abandoned as a result of the reduced

price at which garlicky wheat must be sold. An annual loss of

$1,500,000 is undoubtedly a very conservative figure. It has been

estimated by members of the Chamber of Commerce of Baltimore that

60 per cent of the wheat grown in that section of the United States

contains more or less garlic. The three States in which garlic does

the greatest injury to the wheat crop are Mar3dand, Virginia, and

Tennessee. The average yield of wheat from these three States

during the five years from 1900 to 1904, inclusive, was just short of

29,000,000 bushels. Allowing that 50 per cent of this wheat contains

garlic, we have 14,500,000 bushels of garlicky wheat in these three

States alone. But granting that only one-half of this amount con-

tains garlic in sufficient quantity to throw it out of grade, we still

have 7,250,000 bushels of wheat which must be sold at a greatly

reduced price. A reduction of only 15 cents per bushel means more

than a million dollars annually to the farmers of Maryland, Virginia,

and Tennessee. The members of a prominent firm of grain exporters

in Baltimore state that the depreciation for the Maryland crop alone,

which amounts to about 12,000,000 bushels annually, will be fully 5

to 10 cents per bushel, or an equivalent of $600,000 to $1,200,000. A
large quantit}^ of garlicky wheat, however, does not get into the ele-

vators, being fit only for feeding purposes. Mr. R. L. Wells" states

that, in Tennessee, wheat containing garlic bulblets has been sold as

low as 15 cents per bushel to feed stock.

EXPERIMENTS IN SEPARATING GARLIC FROM WHEAT.

The presence of the aerial bulblets of wild garlic in wheat has always

been objectionable, principally because of the extreme difficulty of

separating them from the wheat. \\Tiile some of the lighter, imma-
ture bulblets can be blown out by a good fanning mill, the greater

cjuantity are of practically the same size and weight as the wheat ker-

nels. Plate I shows wheat kernels and the aerial bulblets of wild gar-

lic of natural size. This similarity in size and sha})e makes it impos-

sible to separate them during the autumn or early winter by the use of

the ordinary cleaning machinery usually found in the majority of flour

mills and elevators, i. e., by screening and fanning. If the bulblets

a The Wild Onion, Bulletin, Tennessee Agricultural Experiment Station, July, 1895,
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are allowed to freeze, they afterwards become dry and are then quite

readily blown out, but this is not always practicable.

In view of this fact experiments were undertaken in June, 1905, in

order to ascertain whether the mixture of garlic and wheat coula not

be dried artificially, thereby reducing the weight of the l)ulblets to

such an extent that they could be satisfactorily removed as soon as

the grain is ready for market. The detailed results of these experi-

ments'^ are given in the following pages.

LOT A.

Lot A consisted of approximately 44 bushels of ^^ rejected" wheat
furnished by the Baltimore Chamber of Commerce. When received

it contained 16.55 per cent of water and 2.17 per cent of garlic. The
amount of foreign seed and chaff present was not determined. The
value of this wheat was placed at 65 or 70 cents a bushel.

Experiment No. 1.—^A portion of this wheat was dried in the small

grain drier of the Seed Laboratory at a maximum temperature of 136°

F. for two hours. During this time the moisture content of the grain

was reduced from 16.55 per cent to 9.5 per cent, or from 2J to 4^ per

cent less than good American wheat normally contains. But this

degree of drying proved insufficient, as 0.28 per cent of garhc still

remained in the sample after a preliminary cleaning. This same lot of

wheat was therefore dried for an additional half-hour and the mois-

ture content was reduced to 8.94 per cent.

Experiment No. 2.—Another portion of seed from Lot A was dried

a few days later for nearly four hours, the maximum temperature

reading 140° F. At the termination of the drying a moisture deter-

mination of a sample of this wheat showed only 5.87 per cent of water.

The wheat from experiments Nos. 1 and 2 was then mixed and

cleaned, and the average percentage of water in the mixed sample was
found to be 7.41 per cent. After cleaning, an analysis of this wheat

showed that the amount of garlic had been reduced from 2.17 to 0.05

per cent, 97.6 per cent of the garlic having been removed. Plate II,

figure 1, shows a 1-pound sample of this wheat as received, the

quantity of garlic in 1 pound when received, and the quantity of

garlic remaining in 1 pound after drying and cleaning.

Concerning this lot of wheat the secretary of the Baltimore Cham-
ber of Commerce wrote as follows

:

The wheat which you cleaned and returned was the source of a great deal of interesting

comment upon the floor of the chamber, and the general idea is that a very vast change was

accomplished by running it through the drier. The sample sent originally was of such low

^Acknowledgments are due to the members of the Baltimore Chamber of Commerce and

to Mr. Walter Roberts, of Alexandria, Va., and Mr. E. H. Darby, of Seneca, Md., who kindly

supplied the garlicky wheat for these experiments.
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and inferior grade as to prohibit it from going into the elevators, and the drying and cleaning

to which it was subjected made it Xo. 2 Red, the contract grade, a difference in value of

fully 17 cents per bushel.

An increase of 17 cents per bushel was equivalent to 24.6 per cent

of the value of this wheat before drying and cleaning.

LOT B.

A second sample of approximately 38 bushels of '^ rejected" wheat

furnished by Mr. Walter Roberts, Alexandria, Va., contained 0.56 per

cent of garlic and 15.08 per cent of water and weighed only 57.5 pounds

per bushel.

The lot was divided into three parts for treatment, as follows:

Experiment No. 3.—In this test the drying was continued for three

hours, the temperature of the air varying from 153° to 158° F. and the

temperature of the wheat from 117° to 155° F. The moisture was re-

duced from 15.08 to 7.92 per cent. The weight per bushel was in-

creased from 57.5 to 59.25 pounds on drying and to 60.6 pounds after

cleaning. The quantity of garlic was reduced to 0.05 per cent, the

same as the combined results of experiments Nos. 1 and 2.

Experiment No. 4-—The period of drying in this experiment

extended over three and one-half hours, the temperature of the air

being the same as in experiment No. 3, 153° to 158° F., the tempera-

ture of the wheat gradually increasing from 95° F. at the end of the

first half-hour to 145° F. During the three and one-half hours' drying

the water content of the wheat was reduced to 6.88 per cent and the

weight per bushel increased to 59.5 pounds. After cleaning, the

weight per bushel was increased to 60.7 pounds and the quantity of

garlic reduced from 0.56 per cent to 0.06 per cent. Plate II, figure 2,

shows a 1-pound sample of this wheat as received, the amount of garlic

in 1 pound when received, and the amount of garlic remaining in 1

pound after drying for three and one-half hours and cleaning.

Experiment No. 5.—The last portion of Lot B was dried for two and

three-fourths hours, the temperature of the wheat reaching 122° F. in

three-quarters of an hour, and 138° F. after one hour, wliich tempera-

ture 'was maintained for one-half hour, gradually decreasing during

the last one and one-quarter hours to 117° F., when the experiment

was concluded. The moisture content of the wheat was reduced from

15.08 to 8.48 per cent and the weight per bushel raised from 57.5 to

58.6 ])()unds. After cleaning, the weight ])er bushel was 60 pounds

and the garlic present 0.07 ])er cent.

After drying and cleaning, the wheat from Lot B graded No. 2 Red,

having at that time a value of 85 cents per bushel. As in its original

condition the wheat was j^urchased for 55 cents per bushel, the drying

and cleaning increased its value 54.5 per cent.
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LOT C.

A consignment of approximately 30 l)ushels of ^'rejected" wlieat,

containing 2.04 per cent of garlic, 16.2 per cent of water, and wcigli-

ing only 56.5 pounds a bushel, was lent to the Department of Agricul-

ture by Mr. E. H. Darby, of Seneca, Md.

This lot of wheat was divided into two parts and treated as experi-

ments Nos. 6 and 7.

Experiment No. 6.—This wheat was subjected to an air temperature

of 113° F. for one hour and of 154° F. for two hours, the maximum
temperature of the grain for the last half hour being 149° F. The mois-

ture content was reduced from 16.2 per cent to 8.2 per cent. The
weight per bushel was raised to 57.8 pounds after drying and 60.6

pounds after cleaning, and the amount of garlic was reduced to 0.17

per cent.

Experiment No. 7.—This experiment continued for three hours, as

in experiment No. 6, but the temperature of the air current decreased

gradually from 146° to 122° F., the maximum temperature of the

grain being 131° F. Samples taken at the termination of the experi-

ment show^ed a moisture content of 8.83 per cent. The weight per

bushel was increased to 57.5 pounds after drying and 60.2 pounds

after cleaning. Plate II, figure 3, shows a 1-pound sample of this

wheat as received, the amount of garlic in 1 pound when received, and

the amount of garlic remaining in 1 pound after drying for three

hours and cleaning.

A sample of this cleaned wheat was examined by the chief inspector

of the Baltimore Chamber of Commerce and graded as No. 2 Red, giv-

ing it a value of 84.5 cents per bushel. The highest price offered for

the original lot of wheat was 60 cents per bushel. The removing of

the garlic and the cleaning consequently enhanced the value 40.8 per

cent.

In experiments Nos. 6 and 7 the drying w^as not continued quite

long enough for the best results, although the quality of the wheat

was raised to ^^ contract" grade. At temperatures from 150° to 158°

F. the drying should continue for two and one-half to three hours, or

until the moisture content of the wheat is reduced to about 8 per cent.

In none of the experiments w^as it possible to remove all of the garlic,

but in every case the quantit}?^ was reduced considerably more than

was necessary to make the wheat grade as No. 2 Red. Moreover, the

quantity of garlic present after the cleaning was not considered suffi-

cient to interfere with the milling of the wheat or to injure the quality

of the flour.
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The following diagrammatic figures show the relative quantity of

garlic in the wheat before and after treatment:

Percentages, by weight, ofgarlic in wheat. Lots A, B, and C , before and after drying and cleaning

Lot A.

Original sample:

2.17 per cent of garlic.

Experiments Nos. 1 and 2, combined after drying for 2\ and -i hours, respec-

tively, and cleaning:

0.05 per cent of garlic."
LotB.

Original sample:

0.56 per cent of garlic.

Experiment No. 3, after drying for 3 hours and cleaning:

0.05 per cent of garlic.

Experiment No. 4, after drying for 3^ hours and cleaning:

O.Oo per cent of garlic.

Experiment No. 5, after drying for 2| hours and cleaning:

0.07 per cent of garlic."
Lot C.

Original sample:

2.04 per cent of garlic.

Experiment No. 6, after drying for 3 hours and cleaning:

0.16 per cent of garlic.

Experiment No. 7, after drying for 3 hours and cleaning:

0.17 per cent of garlic.

Garlic bulblets as found in wheat contain from 35 to 70 per cent of

water, while the water content of fresh garlicky wheat usually varies

from 15 to 20 per cent. During the drying the amount of water in the

wheat is decreased, but at the same time the kernels become more com-

pact and the specific gravity is increased, as is shown by the weight

per bushel before and after drying. On the other hand, the specific

gravity of the garlic bulblets is lowered by the drying. The outer

membranous coverings of the bulblets remain distended and the

shrinkage takes place in the inner portion, thus leaving a small air

space between the bull) })roper and the outer protecting layers. This

increased air space, together with the decreased weight due to the loss

of water, makes it possible to separate most of the bulblets from the

wheat by ordinary cleaning machinery.

THE TOTAL COST OF DRYING AND CLEANING GARLICKY WHEAT.

The total cost, including the slu'inkage, of drying and cleaning any

given lot of wheat for the removal of garlic depends on four factors:

(1) The amount of garlic removed; (2) the amount of chaff and other
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foreign substances, aside from the garlic, removed; (3) the percentage
of water removed from the wheat; (4) the cost of operating the

machinery.

The amount of garlic removed.—In the experiments with the three

lots of wheat herein described practically all of the garlic was removed,
and this must be considered as a loss in weight. The average loss

for each of the three lots of wheat due to the removal of garlic was
2.12 per cent, 0.50 per cent, and 1.88 per cent for Lots A, B, and C,

respectively.

The amount ofchajfand otherforeign substances, asidefrom the garlic,

removed.—The loss in weight due to the cleaning, aside from the quan-
tity of garlic, depends entirely upon the amount of light, immature
wheat, chaff, and other foreign substances removed. This loss bears
the same ratio for any lot of wheat. Consequently, strictly speaking,
this additional decrease in weight can not be considered as an extra
expense in the treatment of garlicky wheat. Moreover, the quantity
of foreign substances present has an important bearing on the grading
of the grain.

The following summary shows the percentages of screenings, includ-

ing the garlic, obtained from the wheat treated as experiments ^Xos.

3,4, 5,6, and 7:

Experiment No. 3 gave 611 pounds of clean wheat and 28 pounds,
or 4.4 per cent, of screenings. Experiment No. 4 gave 548.5 pounds
of clean wheat and 15.5 pounds, or 2.8 per cent, of screenings. "Exper-

iment No. 5 gave 736.5 pounds of clean w^heat and 26.5 pounds, or 3.4

per cent, of screenings. The average percentage of screenings from
experiments Nos. 3, 4, and 5 (Lot B) w^as 3.54 per cent. Deducting
from this the amount of garlic removed from Lot B, 0.50 per cent,

there is left 3.03 per cent, the proportion of immature wheat, chaff, and
other foreign substances removed.

In experiments Nos. 6 and 7, 1,536 pounds of dried wheat gave 135

pounds of screenings, an equivalent of 8.8 per cent, of which 1.88 per

cent was garlic, leaving 6.92 per cent of immature wheat, chaff, and
other foreign substances removed.

The ^percentage of water removed from the wheat.—Garlicky wheat
almost invariably contains a high percentage of water, and the greatest

loss in weight is probably due to the liberation of water during the dry-

ing process. In these experiments the quantity of water was reduced
from 16.55 per cent, 15.08 per cent, and 16.20 per cent to an average
of 7.41 per cent, 7.76 per cent, and 8.52 per cent for Lots A, B, and C,

respectively. In order that the garlic may be removed satisfactorily

it is necessary to reduce the v/atercontent to approximately 8 per cent,

which is from 4 to 6 per cent less than No. 2 Red wheat normally con-

tains. However, the dried wheat will again absorb water from the

atmosphere, and after the lapse of a few days the w ater content will be
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practically the same as that of air-dried wheat. Likewise the clean,

dried wheat can be mixed with any garlic-free lot of wet wheat and the

grade of the latter improved in this way. For this reason, only the

difference between the water content of the wet garlicky wheat and
that of No. 2 Red, w^hich averages about 13 per cent during the first

few months after harvesting, should be considered as actual loss in

weight due to drying. On this basis the loss due to the removal of

water was 3.55 per cent for Lot A, 2.08 per cent for Lot B, and 3.20

per cent for Lot C.

The cost ofoperating the machinery.—The cost of the actual dry^ing

and cleaning alone is very small. With the low pressure boilers avail-

able for use with the small grain drier in the Bureau of Plant Industrj'^

the maximum temperature possible is only 158° F. At this tempera-

ture it is necessar}^ to continue the drying for from two and one-half to

three hours in order that the weight of the garlic may be sufficiently

reduced so that it can be removed. With the high pressure boilers such

as are found in most grain elevators and flour mills an air temperature

of 170° to 180° F. can be readily maintained, at which temperature the

time factor can be greatly reduced. By careful calculation it is be-

lieved that the actual cost of operating the machinery for the drying

and cleaning should not exceed one-half cent per bushel.

This factor, however, will vary with the capacity of the drier and

the number and size of the other kinds of machinery being operated

simultaneously by the same boilers.

THE NET COST OF REMOVING GARLIC.

To ascertain the net cost of removing garlic bulblets from wheat in

order to bring it up to '^contract" grade, only the following items need

be taken into consideration: (1) The cost of operating the machinery;

(2) the loss in weight due to the quantity of garlic actually removed,

and (3) the difference in the amount of water normally contained in

good air-dried wheat , which is not far from 13 per cent, and the amount
of water in the garlicky wheat before it goes into the drier. On this

basis the cost of drying and cleaning the garlicky wheat discussed in

the foregoing pages was 6.3 per cent, 3.2 per cent, and 5.7 per cent, or

an equivalent of 5^ cents, 2J cents, and 4| cents per bushel f<^r lots

A, B, and C, respectively, as governed by the prices current at that

time.

THE EFFECT OF THE DRYING ON THE MILLING aUALITIES OF
THE GRAIN.

No Hour was made from any of the wheat after drying and cleaning;

but the consensus of <)])inion of the majority of the millers to whom
samples of the dried wheat were submitted was that the milling cjuali-

ties of the wheat had not been injured by the drying. Such wheat,
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however, is not fit for milling until it has absorbed water from the

atmosphere, or has been mixed with damp grain, or steamed, in order

to toughen the bran. If the milling is attempted while the wheat

is exceptionally dry, the bran will be easily broken, resulting in the

production of coarse, dark flour.

THE EFFECT OF THE DRYING ON THE VITALITY OF THE WHEAT.

The objection has frequently been made that the high temperature

ordinarily used in the commercial drying of grain will destroy the

germinating power. In the majority of cases the vitality of the grain

after drying is of little importance, as such grain is seldom used for

sowing or planting. The foregoing objections, however, are not well

established, as the vitality of grain is not injured by drying in com-

mercial grain driers at the temperatures commonly employed.

The grounds for the belief that temperatures as high as 140° to 175°

F. for periods of short duration will destroy the vitality of grains are

based on laboratory tests in which no provision was made for the cir-

culation of air. Under such conditions the life-giving principles are

readily destroyed, especially when considerable moisture is present.

But when the drying is done in such a way that the moisture liberated

will be readily carried away, as in commercial grain driers, there is

little danger of destroying the vitality of the grains, even though the

duration of drying be several times greater than that given for the

foregoing experiments.

The following table shows the effect of the drying on the germinat-

ing capacity of the samples of garlicky wheat from lots B and C,

already discussed:

Percentages of germination of wheat from lots B and G before and after drying.

Sample mark.

Original sample...
Experiment No. 3

.

Experiment No. 4.

Experiment No. 5.

Original sample..

.

Experiment No. 6.

Experiment No. 7.

Dura-
tion of
drying.

Hours.

Tempera-
ture of a r

current in
drying.

Degrees F.

153-158
153-158
155-108

113-154
146-122

Maximum
tempera-
ture of
wheat.

Degrees F.

155'

145

138

149
131

Water
content
of wheat.

Cermi-
nation.

Per cent.

15.08
7.92
6.88
8.48

16. 20
8.20
8.83

Per cent.

80
83.5
85
79.5
82
83
85

With but a single exception the percentages of germination were

higher after the drying than before, and such is generally true. In

all cases the germination was low, due to the damaged condition of the

grain when received.

While the tests made are few in number, the results given in the

foregoing table are sufiicient to show that a good quality of garlicky

wheat can be dried and afterwards cleaned and used for sowing with

entirely satisfactory results. The garlic bulblets, as found in wheat,
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contain from 35 to 70 per cent of water. With this high percentage

of water the greater quantity of the bulblets are partially cooked or

scalded during the dr^ang process, thus rendering growth impossible.

MACHINERY USED FOR DRYING AND CLEANING.

The drying was done in a small grain drier. In the absence of a

good fanning and screening machine for the larger grains, the wheat

was first run through a fanning mill specially constructed for cleaning

clovers, alfalfa, and timothy. The greater quantity of the garlic was
blown out, but many of the larger bulblets could not be removed in

the absence of screens, and for this reason the wheat, for the final

cleaning, was put through a ^^ shaker" such as is commonly used for

cleaning rice.

It is not desired to place any special emphasis on the particular

machinery used for these experiments. Any of the good commercial

driers with any good cleaning machinery should give satisfactory

results.
SUMMARY.

The presence of the aerial bulblets of wild garlic in a large quantity

of the wheat grown in the central eastern United States causes a great

depreciation in its value. The loss to agriculture from this cause

alone is very conservativelv estimated at more than $1,500,000 annu-

ally.

The wheat kernels and the garlic bulblets are very similar in size

and weight, which makes their separation by the methods ordinarily

in use next to impossible as long as they are fresh.

If wheat containing garlic is artificially dried, the wheat kernels

increase in specific gravity and the garlic bulblets decrease in specific

gravity, so that practically all of the latter can be removed by good

cleaning machinery.

Garlicky wheat is usually wet, often containing as much as 20 per

cent of water, and the drying should be continued until the moisture

is reduced to approximately 8 per cent.

In estimating the total cost of the treatment of a lot of garlicky

wheat, only the amount of garlic removed, the excess of moisture

above that which good No. 2 Red wheat usually contains, and the

cost of operating the machinery need be considered. The cost of

removing the chaff, immature wheat, etc., is the same as for the clean-

ing of any sample of wheat free from garlic.

The conunercial drying of wheat in a good commercial grain drier

does not injure its vitality, while most of the garlic bulblets are killed,

owing to the higher percentage of water in the latter.

It has not been defmitely determined, but the more general opinion

is that the drying does not injure the milling (piaHties of the wheat.

Any of the good commercial grain driers, together with any good

wheat-cleaning machinery, should give satisfactory results.
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DESCRIPTION OF PL-ATES.

Plate I. Wheat kernels and aerial bulblets of wild garlic. (Natural size.)

Plate II. Fig. 1.

—

A, 1-pound sample of garlicky wheat, Lot A, as received: B, amount of

garlic in 1-pound sample when received, 2. 17 per cent ; C, amount of garlic remaining in

1-pound sample after drying and cleaning, 0.05 per cent. Fig. 2.

—

A, 1-pound sample

of garlicky wheat. Lot B, as received; 5, amount of garlic in 1-pound sample when

received, 0.56 per cent ; C, amount of garlic in 1-pound sample after drj'ing and cleaning,

0.06 per cent. Fig. 3.

—

A, 1-pound sample of garlicky wheat. Lot C, as received: B,

amount of garlic in 1-pound sample when received, 2.04 per cent; C, amount of garlic

remaining in 1-pound sample after drying and cleaning, 0.16 per cent.

16
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Wheat Kernels (A) and Aerial Bulblets of Wild Garlic (B).

(Natural size.)





Bui. 100, Pt. Ill, Bureau of Plant Industry. U. S. Dept. of Agriculture

Fig. 1.

—

Wheat and Garlic from Lot A.

Fig. 2.

—

Wheat and Garlic from Lot B.

Fig. 3.

—

Wheat and Garlic from Lot C.

One-pound Samples of Garlicky Wheat as Received (A, A, A); the Quantity of
Garlic in One-pound Samples when Received ( B. B, B); the Amount of Garlic
Remaining in One-pound Samples after Drying and Cleaning (C, C, C).
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METHODS OF TESTING THE BURNING
QUALITY OF CIGAR TOBACCO;*

INTRODUCTION.

As has been pointed out in previous publications of the Bureau of

Plant Industry, a systematic effort is being made to improve the qual-

ity and 3^ield of the tobacco crop by employing the latest and most

approved methods of selection in the old varieties and b}^ creating

and establishing new strains possessing to a marked degree those

characteristics most to be desired in the various classes of tobacco

which the market demands. This work necessitates the careful test-

ing of a large number of types, as well as man}^ individual selections

from each of these types, and for this reason it is very desirable to

have at our command methods capable of showing with certainty even

slight differences in the essential qualities of the various samples to be

examined. It is our purpose to make a careful study of the subject

of testing tobacco from a practical standpoint, as well as the relation

of the chemical composition of the leaf to its good and bad qualities.

In judging the merits of a cigar tobacco, due regard must be had

for the particular use for which it is intended, since the ffnished cigar

consists of three distinct components—the filler, the binder, and the

wrapper—each of which must possess certain characteristics. The

«In the tobacco breeding experiments conducted by the Plant Breeding Investiga-

tions of the Bureau of Plant Industry, particular attention is being given to the

improvement of cigar tobaccos, including specially high-grade wrapper and filler

types. In connection with these experiments, which are being conducted by Messrs.

A. D. Shamel and W. W. Cobey of this Office, it has been found necessary to com-

]>are the characters of a large immber of selected individual plants to determine

which ones are superior in their important characters. The means and methods

heretofore used in making such comparative tests were very imperfect, and one

important preliminary part of the work is to devise special pieces of apparatus which

will enable accurate tests to be made. The devices described by Dr. Garner in the

present paper it is believed will greatly facilitate such testing and add to the accuracy

of the results. The preliminary notes given by Dr. Garner on the influence of

wrapper, binder, and filler on the "burn" of cigars open up an important held of

investigation in connection with the testing and breeding of different types of

tobacco.

—

Herbert J. Webber, Physiologist in Charge of Plant Breeding Investigations.
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filler must have, above all else, a line flavor and aroma and a good

"burn/' In the case of the wrapper leaf there are a number of

requirements to be met, among which are sufficient elasticity, proper

color, size, and shape, fineness of veins, freedom from objectionable

flavor and taste, a fine "grain," and a good burn. ^Nlan}^ of these

qualities can be determined by simple inspection, without the use of

any specific tests, while others require special laboratory methods.

The present article has to do onl v with the practical methods of testing

the burn, deferring to a later da}" a consideration of the chemical

characteristics of the tobaccos which have been tested.

There are several elements which go to make a good or bad burn,

chief of which are the capacit}" for holding fire, the evenness of the

burn, the color of the ash and its firmness, the coaling or carboniza-

tion, and the "puckering" of the leaf immediately in advance of the

burning zone of the cigar. The final test of any cigar tobacco must,

of course, rest in the smoking of the manufactured cigar, but, while

this gives a direct means of determining the character of the ash, it

does not furnish accurate information as to the evenness of the burn

or the fire-holding capacity of any one of the components of the cigar

except with reference to the other two particular components used in

the experiment. This is particularly true of the wrapper, as was

shown by special experiments carried out to observe the effect of

using different fillers and binders with the same wrapper. The result

of these experiments will be more fully discussed l)elow. Again, it

should be remembered, in this connection, that cigars made by the

same workman and from the same lot of tobacco often vary widely in

their burn owing to the impossibility of avoiding unevenness in the

filler, and this source of error can onl}" be eliminated b}" several times

repeating the experiment. It is evident, therefore, that, in order to

get reliable data concerning the relative merits of ditt'erent wrappers

with respect to their burning (qualities, the cigar test must be supple-

mented b\' some other method capable of giving sharp distinctions as to

the fire-holding capacity" and evenness of burn.

A method which has long been in use is to ignite the leaf by means

of a lighted cigar or a slow-l)urning match devised by Nessler," and

note the number of seconds during which it continues to glow. The

mean of several tests is taken as a measure of the capacity for holding

fire; but the variation in the results obtained, even upon a single leaf,

is so great that little reliance can be placed upon the figures except in

a very general way. In this method no account is taken of the area

of the leaf burned, and the wide difl'erences obtained on a single leaf

are due principally to the fact that frequently the ignited zone soon

ceases to glow except for one or more very small streamers, which

f'T>iin(l\v. Vers. Rtat., XT, 899.

i
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continue to ])nrn for a much longer period, thereby giving results

altooether out of proportion to the true burning qualities of the

tobacco in question. Another serious objection to the method is found

in the interference of the veins of the leaf; for it seldom happens

that the glow can cross these veins except around the outer edges of

the leaf, while in the cigar the veins always run longitudinally and

so do not interfere with the burn.

The rational procedure would seem to be to test th'e burn of the

leaf when wrapped in some such form as is actually found on the cigar,

but without the use of binder or filler. We have devised a method of

this kind in which the leaf, after being properly wrapped and dried, is

burned with the aid of a slow current of air. The current of air com-

pensates in a measure for the al)sence of the filler and binder, while its

use obviates the unavoidable irregularities of the latter. A detailed

description of the apparatus used and the method of carrying out the

operation will be found on page 11. This test, combined with the

smoking of the cigar, has enabled us to accurately classif}" a large

number of samples of wrapper leaf with respect to their burning

qualities.

THE SMOKING TEST.

It is evident that no two persons would smoke a cigar in exactly the

same way, nor would the same individual smoke two cigars under

exactly similar conditions. It is necessary, therefore, to use some
means of smoking the cigars artificiall}^ in order to eliminate the per-

sonal equation and secure uniformit}^ of conditions. Dr. E. H. Jen-

kins, in the Annual Report of the Connecticut Agricultural Experi-

ment Station for 1892, has described an apparatus for smoking cigars

which was devised by Mr. S. L. Penfield, of Yale University. The
'' pull " on the cigar is secured by means of an aspirator which is filled

b}^ a continuous inflow of water and emptied at regular intervals by a

siphon. We have modified this apparatus in a number of details in

order to adapt it to our needs, and we give herewith a description of

the form and dimensions which we have final h^ adopted for use in

our investigations. In this apparatus as man}^ as four cigars ma}^ be

smoked simultaneously, while held in such a position that they may
be readily compared throughout the operation.

By reference to the accompan3nng illustration (fig. 1) it will be seen

that the holders (a, h, c, and d) for the cigars are so arranged that

they all lie in the same vertical plane, each one 2 inches above and

having its horizontal arm 2 inches shoijter than the next lower. A
screen with a white covering is placed immediately in the rear of the

holders to serve as a background, thereb}" facilitating observation of

the character of the ash. Between the flask bearing the holders and

the aspirator and connected with these by means of glass tubing is a
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check valve consisting of a T-tube (e), the lower arm of Avhich dips

beneath the surface of the water in a suitable vessel (/), thus prevent-

ing a backward draft through the cigars while the aspirator is tilling.

The smoke which escapes through this valve has a ver}' disagreeable

odor; hence, it is well to use a bottle fitted with a stopper with two

holes, through one of which passes the lower arm of the T-tube (r/),

while through the other passes one end of a long tube (/^), which car-

ries awa\^ the o))noxious fumes. The aspirator consists of a glass cyl-

inder (/), the upper end of which is Htted with a rubber stopper

Fig. ].—Apparatus for te>lii)K Uk luirning (juality of cigars: u. b, <•, (/. lutlders for cigars; c, T-tube,

the lower arm of wliich. ;/, dips Itouoath surface of water in/; A. /*, tube for leading away tobacco

smoke; /, aspirator; k, tube leading to water supply; o, ]>, long and short arms of siphon; ^ tube

connecting cigar holders with aspirator; ///, tu)>e. with l>ulh, attaclicd to long arm of sipluui: ».

flask carrying the cigar holders.

containing two holes througli which pass tubes leading to the water >up-

l)ly (/•) and to the Hask carrying the cigar holders (/). respectively.

Th(^ h)W(M' (Mid of the cylinder is ch).sed with a rubber stopper bearing

the small arm of the si})hon (o). The tube furnishing the water sup-

ply is connect(Hl with a r(\sci'voir i^rovided with a constant-hnel attach-

ment. To the lower end of the small arm of the siphon is attacluHJ a

glass tub(» {///) bearing a small bulb which materially assists in break-

ing the How of the water :it the moment {\w aspirator is emptied. The
tubing comiecting the ,>:irt< «)f the apjiaratus should not be less than
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6 to 8 mm. internal diameter; otherwise the tubes will frequently become
clogged by the condensation products of the smoke. The container

for the cigar holders (n) is filled about two-thirds full with dilute sul-

phuric acid, which serves as an acid wash for the smoke, retaining the

organic bases and thereby further helping to prevent the choking up
of the machine. The lower ends of all the cigar holders should, of

course, extend to exactly the same depth below the surface of the

acid.

In the machine which we now have in operation, the relation between

the short arm of the siphon and the internal diameter of the aspirator

is such that the volume of water delivered at each emptying of the

latter is 600 c.c. This corresponds to an actual capacity of about 450

c.c. for the aspirator, the difference, of course, representing the volume
of water entering the aspirator from the supph^ pipe while the siphon

is in action. The rate of inflow^ from the supply tank is approximately

900 c. c. per minute. The internal diameter of the long arm of the

siphon is 8 mm., while that of the short arm is 25 mm. The entire

length of the long arm of the siphon exceeds that of the short arm bv
40 cm. An apparatus of the above-mentioned dimensions wdll smoke
four cigars of the Ferfecto type, 4i inches in length, in about thirty

minutes, a rate which is probabl}^ somewhat above that of the average

smoker. The pull on the cigar occurs at intervals of thirt}^ seconds

and continues for a period of ten seconds. The frequency of the pull

is controlled by the rate of inflow of the water from the supplv tank,

while its duration is governed pi'incipalh' bv the relation between the

diameter of the small arm of the siphon and the volume of the

aspirator.

THE EFFECTS OF THE FILLER, THE BINDER, AND THE WRAPPER
ON THE BURN OF THE CIGAR.

As preliminary to the use of the cigar test in examining wrapper
leaf, a series of experiments was carried out to determine the relative

effects of the three components of the cigar on the burn. For this

purpose a number of cigars were made b}^ an expert workman, using

four different types of wrapper on each of four different t3^pes of

filler. In a portion of the cigars the binder used was taken from the

same leaf as the wrapper, while in the remainder a sample of Connecti-

cut Broadleaf tobacco was emplo} ed for this purpose. These cigars

were smoked in the above-described apparatus under conditions as

nearly uniform as could be obtained, and the evenness of the burn and

the character of the ash w^ere carefully noted.

With reference to the evenness of the burn, markedly different

results were obtained when wrappers taken from the same sample were

smoked on different types of filler. A t^^pical case of this kind is shown
in Plate I. The twelve cigars shown were all made from the same
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sample of wrapper, and in each case the binder was taken from the

same leaf as the wrapper. In the first group (A), a sample of tiller

grown in Texas from Cuban seed was used; in the second group (B), a

heavy filler grown in Ohio from domestic seed; in the third group (C),

a filler grown in South Carolina from Cuban seed; in the fourth group

(D), an imported Cuban filler. The wrapper used on these cigars was

a type of Sumatra tobacco grown in Connecticut and had a very good

burn. The Texas and imported Cuban fillers were known to have an

excellent burn, while the South Carolina filler was markedly inferior

in this respect and the Ohio filler intermediate in burning qualities. It

will be seen that this sample of wrapper burned quite evenly when
used with the imported Cuban and Texas fillers, while with the Ohio

and especially the South Carolina fillers the burn was decidedly uneven.

On the other hand, the effect of using different types of wrapper on

the evenness of burn of an}" one type of filler was less marked (see PI.

II, A, B, and C; also PL I, D). The filler used in this experiment was

the imported Cuban, while the wrappers were taken from four differ-

ent types of Sumatra tobacco grown in Connecticut. Of these four

t^'pes of wrappers, that shown in Plate I, group D, had the best l)urn

and the one shown in Plate II, group C, the poorest, although little

difference could be seen between the two when smoked on the Cuban
filler. The use of different binders did not cause any marked difi'er-

ences in the evenness of the burn, as is shown in Plate II, groups C
and D. The cigars used in this experiment were all made from the

same wrapper and the same filler, while in group D a sample of Con-

necticut Broadleaf tobacco was used as the binder, and in gi'oup C the

binder was taken from the same leaf as the wrapper.

Another important factor in determining the evenness of the burn is

the proper balancing of the component parts of the cigar. It was

found, for example, that a ver3\ light" wrapper will not give good

results on a heav}' filler, even though both of these may in themselves

possess a good burn. It will readily ])e s(»en that a ver\' thin wrapper

which burns readily and ver}' rapidl}' will, when placed on a heavy,

slow-burning filler, tend to burn in advance of the latter, and the effect

will generalh" be an uneven ])urn. The same result is obtained when

any cigar is smoked very rapidly, for the reason that the oxygen of

the air has freer access to the outer edoes of the burninuf zone and

under the added stinudus it rarely happens that a cigar will l)urn

evenly.

As regards the character of the ash, the wrap})er and the binder are

relatively of niiicli nioi'e significance. It was found, it is true, that

some tillers gi\(^ an ash lacking in compactness and liable to split

asunder, but the tendency to fiake seems to be controlled almost entirely

" Tlie terms VuiJit ami /(mn/ as used in this connection refer \o the body or thick-

ness of the leaf, which hir<;ely controls the rapidity of the burn.
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by the character of the wrapper and binder. Furtheriuoie, thi.s lack

of cohesion in the ash of a wrapper may be largely overcome by the

use of a good binder. As to the color of the ash, a binder having a

good burn will impart to the ash of the wrapper a lighter tint ard a

more uniform color. The general results of these* experiments may

be summarized as follows:

(1) In order to secure a good burn, due consideration should be given

to the proper balancing of the components of the cigar; that is, a heav}'

filler should be wrapped with a comparatively heavy wrapper, while a

light-bodied filler requires a light-bodied wrapper.

(2) Of the three components of the cigar, the filler exerts the strongest

influence on the evenness of the burn.

(3) The influence of the wrapper and binder is shown most strongly

on the character of the ash, and the binder very materially influences

the ash of the wrapper in this respect.

TESTING THE CAPACITY FOR HOLDING FIRE AND THE
EVENNESS OF THE BURN.

The factors of holding fire and of burning evenly are of prime

importance in judging the burn of tobacco, and any sample found

markedly deficient in these points may be rejected without applying

any further test. As has been previously stated, the old method of

measuring the fire-holding capacity is likely to lead to erroneous con-

clusions, while there has heretofore been no direct method of deter-

mining the evenness of the burn of wrapper leaf. In the process

which we have used for testing wrapper tobacco with regard to these

elements of the burn, the area of the leaf consumed, rather than the

time elapsing before the glow is extinguished, is measured.

The form of the apparatus used in this method will be understood

by reference to the accompan3dng illustration (fig. 2). The essential

feature is the form on which the leaf is wrapped, consisting of a col-

lapsible wooden tube, one end of which fits into a glass tube of the

same diameter. This latter is in turn connected w4th a second glass

tube through which is drawn a current of air. The best material for

making the wooden form is well-seasoned cherry with a straight grain,

but ash has also been found to answer the purpose ver}" well. From the

w^ood selected is made a cylinder 5 inches in length, f inch in diameter

at one end, and tapering slightly to the other end (see fig. 3). In the

larger end of the C3dinder a f-inch hole is bored to a depth of 3f inches,

and the shell thus formed is separated into six equal segments by saw-

ing to a depth of 3^ inches. The smaller end is cut down for a dis-

tance of li inches, so as to fit snugly into the glass tube. The shoulder

thus formed should correspond in depth to the thickness of the wall of

the glass tube. Near the larger end of the form a groove (c) is cut,

into which is fitted a rubber band. The plug (d) has a diameter such
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that when inserted in the end of the form the latter is expanded to its

original size. The receiv^er (a) for the form is made by drawing out

Fig. 2.—Apparatus for testing the burning quality of wrapper tobacco: a, entrance of air current; b,

wrapper to be tested; c, c, glass tuoe to which the form bearing the wrapper is attached by means

of tliecork,m; d, (i, large glass tube fitted with corks, n, n, through which passes o, <-; /. flask

containing water; n, small glass tube dipping beneath the surface of the water in /; p. short glass

tube leading from/.- //, pump by means of which the current of air is secured; r, e and g, fj, rubber

tubing connecting parts of apparatus; /. water tap; /, outflow of water.

one end of a short piece of thick-walled glass tul)ing. All of the above

dimensions are based on tubing having an internal diameter of 14 mm.

(9 16 inch) and an exteVnal diameter of 18 mm. (11 1(5 inch). The

small end of the re-

ceiver is fitted with

a soft cork (h), by

moans of which it is -^

connected with the

other portion of the

ai)paratus.

From the leaf to

be tested, which

should l)e (juite ^"~""" ^ ^

damj), the Wrapi)er Fi<;. 3.—construction of form on which leaf is wrapped for use in

. • , !• upparains sliown in ligure 'J; (I, glass tube for receiving the form; ?>,

ic-i v^iiu ••
cork by which receiver (a) is connected with remainderof apparatus

(luite similar to that^ shown in figure 'l-.r, rubber band for collapsing the form; d, plug

1 ,.
• 1 for expanding the form: <. form on which loaf is wrapped.

u>«o(l lor cigars, and

the same rules are observed as legards the cutting of light-handtHl and

left-handed wrapjxM's, etc. H(\L:inning at the outer end thi^ wrap])er is
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rolled quite tightly, first on the form and then on the olass. At the

beginning of the process of rolling, the extreme outer corner of the

base of the wrapper is attached to the overlapping i)ortion with a l)it

of cigar paste, and at the end of the operation the tip of the wrapi)er

is attached to the receiver by the same means. A numl)er of samY)ies

to ))e tested are thus wrapped on the forms and set aside until tliey

have dried out properly. The plug in the end of the form is then

withdrawn and the rubber band causes the walls of the latter to col-

lapse, so that it can be easily withdrawn from the receiver. This

leaves the sample of wrapper securely attached to the glass tube,

and in exactly the same form it would have on a cigar. The tube

carrying the sample to be tested is connected with the remainder of

the apparatus, shown in figure 2, the construction of which will be

understood without further explanation. The current of air is fur-

nished b}^ means of an ordinarv filter pump, and its rate can be con-

trolled with sufficient accuracy by measuring the flow of water through

the pump. The end of the wrapper is ignited with a flat gas flame,

and the evenness of the burn and the portion consumed l)efore it ceases

to glow are carefully noted. Our method of recording the results is

to grade each sample on a scale of ten, both with reference to the

evenness of the burn and the fire-holding capacity. Of course, stand-

ards in these tests are purely arbitrary, as the results are only intended

to be comparative. Under the conditions laid down for the experi-

ment, wrappers having markedly good burning qualities will burn up

completely and evenly with only one lighting, and these are given a

grade of 10.

For the purpose of comparing the results obtained b}^ this method

with those given by the cigar test with reference to the evenness of the

burn, a number of leaves w^ere selected from different types of wrap-

per tobacco. One half of each leaf was used for wrapping a cigar and

the second half was wrapped on the form for testing, as has just been

described. There was a decided lack of agreement in the results

obtained b}^ the two methods when only one type of filler was used in

making the cigars. It was found that frequently a wrapper that

graded only 5 or 6 on a scale of 10 in what may be called the '* form

test " would burn quite evenly on the cigar, whereas another wi-apper

grading as high as 9 in this test would show an uneven burn on the

cigar. A good illustration of this pomt is found in a wrapper which

was scored 10, 9, 10, respectively, in three experiments with the form

test and gave a fire-holding capacity of 65 seconds b}^ the old method

of Nessler. On one type of filler this wraf[)per gave a very uneven

burn, but when smoked on a lighter filler the burn was perfectlv satis-

factory. These results, then, seem to emphasize the fact tliat, although

the final judgment as to the burning qualities of a wrapper which has

shown up well in the preliminary tests must be based on the smoking
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of the ci^ar, great care must be exercised to avoid the sources of error

in this test which have been previousl}^ discussed. The test should not

only be repeated with a single type of tiller to avoid the effects of any

possible unevenness or other imperfections in the manufacture of the

cigars, but at least two different types of filler should be used, one of

these being heavy and the other light in the sense in which these terms

are used here.

TESTING THE BURN OF CIGAR-FILLER TOBACCO.

Testing the burn of a filler is a much simpler problem than is the

case with a wrapper. The principal elements of the burn are the

evenness and the capacity for holding fire, and the character of the ash

is unimportant, except that it should be compact. The evenness of

the burn and the fire-holding capacity are best determined by using

the cigar test. In the case of filler tobacco the capacity for holding

fire thus refers simpl\' to the length of time the cigar will continue to

burn after being lighted without being puffed by the smoker. The

effects of the binder and w nipper on the burn may be avoided by

making the entire cigar from the filler leaf to be tested. Another

decided advantage in making the whole cigar from the same tobacco

is that the aroma, which is so important in the filler, can also be tested

at the same time. In determining the fire-holding capacity it is only

necessary to light the cigar and test it at gradually increasing intervals

of time to find w^hether it has ceased to burn. It is, however, desir-

able to test the fire-holding capacity and the evenness of the burn on

separate cigars if sufficient material is at hand for this purpose.

o



Bui. 100, Pt. IV, Bureau of Plant Industry, U. S. Dept. of Agriculture. Plate I.

Variation in Burn of Wrappers Due to Different Fillers: A, Filler Grown
IN Texas from Cuban Seed; B, Filler Grown in Ohio from Domestic Seed;
C, Filler Grown in South Carolina from Cuban Seed; D, an Imported
Cuban Filler.

The same .sample of Sumatra wrapper was used throughout and the binder was taken from the
same leaf as the wrapper in each case.
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Bui. 100, Pt. IV, Bureau of Plant Industry, U. S. Dept. of Agriculture. Plate II. v
L

A B

D

Variation in Burn of Fillers Due to Different Wrappers and Binders: A, B, C,
Three Different Types of Connecticut-grown Sumatra Wrapper on Same
Sample of Cuban Filler, Binder Being Same as Wrapper in Each Case; D, Same
Wrapper and Filler as C, but Connecticut Broadleaf Used as Binder.
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THE DRUG KNOWN AS PINKROOT.

INTRODUCTION.

The drug known as pinkroot is derived from the underground por-

tions of Singella marilandica L. (PL I), an American herb now found

growing most abundantly in the Southern States and occurring locally

in the Mississippi Valley and eastward. It came into use in America
as a vermifuge about 1723 and because of its valuable properties soon

came to occupy an important place in materia medica. Unfortunate!}',

however, conflicting reports on its physiological effects in time estab-

lished for pinkroot a reputation for uncertain action, and within the

last fifty years the use of this drug, once regarded as highly reliable

and valuable, has greatly decreased. Since it has seldom been held at

high prices the cost has not operated to drive it out of the markets.

The cause of the apparent loss of high efficiency formerly claimed

for pinkroot has engaged the attention of students of crude drugs for

many years. The demonstration by Dr. R. H. True^^ that an unsus-

pected substitute had crept into the markets and to a considerable

degree replaced the true article has explained in large measure the

unfavorable commercial and medical status of pinkroot. The results

here outlined of a detailed study of pinkroot and its more important

adulterants may serve to aid collectors in discerning the real pinkroot

and to assist drug experts in distinguishing the plant from its sophis-

tications in its commercial form.

TRADE VARIETIES OF PINKROOT.

The complex nature of the material put upon the market as pink-

root has long been known to the drug trade, and although the real

nature of the spurious article was not understood, its presence was

recognized, and various sorts of pinkroot came to be distinguished b}*

definite trade names—e. g., true pinkroot, genuine pinkroot, south-

ern pinkroot, Georgia pinkroot. East Tennessee pinkroot, western

pinkroot, and true fiber pinkroot. The visible differences by which

these trade varieties are segregated may be utilized in distinguishing

« Pharmaceutical Review, 21: 364, 1903.
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the true from the false pinkroot, as it is now definitel}" known that

certain of the trade varieties are wholly composed of worthless sub-

stitutes.

In many cases careless or unscrupulous collectors and dealers have

not regarded the distinguishing features of the various sorts of pink-

root, or have been ignorant of them, with the result that ver}^ general

confusion exists as to the character of the real drug and its adulter-

ants. The authors of some prominent publications on crude drugs

have evidentl}^ based their observ^ations on trade varieties of pinkroot,

as they have illustrated and described one of the most important adulter-

ants as true pinkroot.

IDENTITY OF CHIEF SUBSTITUTES.

East Tennessee pinkroot {Ruellia ciliosa Pursh), a member of the

plant family Acanthaceae, is the most important adulterant. Observa-

tions on the plant structures present in commercial samples of pinkroot

convinced Dr. R. H. True, in 1900, that the chief part of this crude

drug consisted of a substitute instead of Spigelia and that this substi-

tute was a species of Ruellia. In trying to get plants of pinkroot for

cultivation. Doctor True, in 1903, purchased several hundred roots

from a dealer in eastern Tennessee. These roots were set out in the

testing gardens of the Bureau of Plant Industry at Washington, D. C,
and the plants kept under close observation. On developing they

were found to differ markedly from Spigelia, and upon flowering were

identitied as Ruellia ciliom (PI. II), a plant which had never appeared

in the list of suspected adulterants prior to this time.

The examination of the microscopic structure of this plant recalled

at once the figures in some text-books purporting to represent Spige-

lia and those illustrating an article by Greenish in the Pharmaceutical

Journal, 1891, on the structure of Phhtx caroluia^ a plant which had

long been regarded as an extensive substitute for pinkroot. It was

evident that a double confusion existed with regard to Kuellia. On
the one hand it was so widely mistaken for Spigelia that its peculiar

structures have been regarded as diagnostic of pinkroot, and on the

other it was recognized as a substitute, but wrongh' regarded as Phlox,

a plant lacking man}' of the striking characteristics of Ruellia.

In order to satisfactorily determine the relation of these su))stitu-

tions to the true pinkroot. obscM'vations have for three years })oen

made upon plants of Spigelia, Ruellia, and Phlox under cultivation at

AVashington, D. C, and fresh material secured from them has been

used in making a comparative study of their structure. The results

of this study do not support the view that Phlox is an adulterant of

pinkroot, and, moreover, several samples of a substitution supposed

to be Phlox have proved, upon examination, to be composed entirely

of Ruellia. It is only through long and familiar observation in the
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living* condition of all species here concerned that it has been practi-

cable to uncover fully the true relations involved in the drug- called

pinkrpot.

MINOR- ADULTERANTS.

Aside from Ruellia the adulterants of Spigeiia ma}" be regarded as

impurities, due in the main either to the carelessness of the collector

in not sorting out the' roots with which the plant was associated in its

growth, or perhaps to a lack of familiarity with the plant on the part

of young or inexperienced collectors. With Spigeiia other roots

sometimes occur which have a greater market value than the true

pinkroot, and therefore can not be regarded as intentional adulterants.

The worthless roots frequently present, however, may have been

introduced by the collector with full knowledge that a fraud was being

perpetrated. In commercial samples of pinkroot, among other impuri-

ties have been observed roots of golden seal {Hydrastis canadensis L.),

serpentaria {Aristolochia serpentaria L.), soapwort {Saponaria offici-

nalis L.), wild yam {Dioscorea villosa L.), and stoneroot (Collinsonia

canadensis L.).

METHODS OF DISTINGUISHING PINKROOT FROM ITS SUBSTI-
TUTES.

Once familiar with the true pinkroot it is hard to see how any drug

collector could confuse it with the plants so frequently substituted in

its place. Spigeiia and Ruellia grow over large areas, largely over-

lapping and in much the same habitat, and have on the whole a cer-

tain general resemblance; but they should be readih^ distinguished by

observing any one of their several striking characteristics.

In Ruellia (PL II) the flowers are borne scatteringly along the stem

in the axils of the leaves; in Spigeiia (PI. I) they are aggregated at

the top of the plant in a one-sided spike. In Ruellia the pale magenta-

colored corolla forms a slender tube below, expanded upward into a

broad, flaring limb. The anthers and style are not protruded. In

Spigeiia the corolla forms a rather broad tube, narrowest at the throat,

prolonged upward into spreading, narrow, triangular portions. The
exterior is brilliant cardinal in color, bright ^^ellow on the inside; the

style and anthers are exserted. The leaves of Ruellia are bright green,

usually short-petioled or sessile, frequenth^ more or less hairv. In

Spigeiia the}" are dark green, glossy, and sessile.

In the crude drug the forms are separated bv less evident gross

characters. Ruellia, however, has a coarser, harsher root sj^stem than

Spigeiia, and the roots show a tendency to lose the cortical tissues,

leaving the naked, woody cj^linder exposed. The roots of Spigeiia are

delicate, fibrous, and usually very numerous. When dry they break

and crumble A^ery readily.
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The difference in structure between Spigelia and its substitutions as

seen under the microscope are usually ver}^ marked. This is especially

true of Ruellia, the only important adulterant found with Spigelia,

since the other plant parts sometimes present are usually recognized
by their gross characters. A comparison of figures 1 and 2 will show

the most important differences in minute
structure. The numerous cystoliths present

in Ruellia as a very conspicuous feature are

wholly lacking in Spigelia and Phlox ocata.

The large sclereids of the root of Ruellia are

not found in the other two plants, and starch,

which is present

in Spigelia, is

absent in both
Ruellia and Phlox.

In the powdered
form Ruellia al-

ways reveals its

presence by the

numerous stone

cells and cysto-

liths, which usual-

1}^ remain intact

even in finely pow-

dered material.
Powdered samples

of the under-
ground port ions of

the Phlox at hand

gave no reaction

for starch. The
fineness of the
starch grain of

Spigelia and its

lack of striking

characters render

uncertain its iden-

tification among
many other plant starches which might be readily introduced in the

powdered drug. The starch grains of Spigelia measure about 4 /^,

and in powdered pinkroot are associated with parenchyma cells and

long light-colored sclerenchyma fibers. The absence of starch from a

powder supposedl}^ made of pinkroot suggests at once that the material

is not Spigelia. On the other hand, the presence of starch, while

indicative of Spigelia, is by no means conclusive proof of its presence.

O

Fig. 1. Cross section of root of

Spiyclia marilancUca L.: a, ep-

idermis; b, cortex; d, xylem;
r, cainbinm; /, pith; j, endo-

dermis; I, poricycle. x 180.

Fig. 2. Cross section of the root

of liucUia ciliosa Pursh.: o,

epidermis; b, cortex; c, bast

libers; d, xylem; j, endoder-

mis; /, pericycle; m, cystoliths;

n, collenchyma; o, .sclereids.
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ORCHARD grass;

INTRODUCTION.

Orchard grass {Dactylis glomerata L.) is a well-known standard

grass which is grown to some extent in every State in the Union and
quite commonly in the region east of the Mississippi Kiver and north

of the northern portions of Alabama and Georgia. It attains most
importance, however, in Kentucky, southern Indiana, Tennessee,

North Carolina, Virginia, West Virginia, and Maryland, and seems

quite thoroughly adapted to a variety of soils in these States.

It may be said that the general opinion of farmers in regard to the

value of orchard grass either for hay or pasture is quite unfavorable.

This unfavorable opinion, which is due somewhat to prejudice, exists

to a greater extent in the timothy region than elsewhere, and as the

limits of this region are reached and crossed orchard grass is much
more highly regarded. The objectionable features of the grass are in

general its bunchy habit, coarseness, and the unpalatability of its hay
unless cut at the proper state of maturity. These objectionable

features are not alone the cause of its unpopularity or the reason why
it is not grown more generally. There is no doubt that orchard grass

could be grown very successfully throughout the greater portion of

the timothy region, but as the demand for an}^ hay except timothy is

very limited farmers see little inducement for them to raise it. On

(f- In connection with the general plan of the Farm Management work it is contem-

plated to take up the study of various seed crops. Much interest is now being mani-

fested in better seeds for the farmer. This is especially true of forage-crop seeds,

including both grasses and clovers. Mr. Oakley's paper, which is contributed from

the Office of Farm Management, conducted under the direction of Prof. W. J. Spill-

man, is a valuable contribution to the methods followed in growing orchard grass

for hay, for pasture, and for seed. Special attention is called to the fact that orchard

grass seed as usually grown is for all practical purposes pure. The investigations of

this Bureau have shown that considerable quantities of the seed of this grass found

in the market contain seed of other and less desirable, cheaper grasses That the

seeds of these cheaper forms have been added for the purpose of adulteration seems

evident from the fact that the grasses bearing them are not found in orchard grass

fields to any extent worth mentioning.—B. T. Galloway, Chief of the Bureau of

Plant Industry.

100—VI 5



6 ORCHARD GRASS.

account of its maturing well with a number of other ver}^ valuable

grasses and clovers its popularity may in time increase as the advan-

tages of such mixtures become more generall}^ appreciated.

Orchard grass is exceedingly variable and offers a large field for

selection and breeding. Its variable characters of most importance

are its coarseness, bunchiness, and time of maturing. By consistent

selection with special reference to the first two characters valuable

strains may in time be developed which will not possess the objection-

able features of the common orchard grass now being grown.
*

METHODS OF CULTURE.

SEEDING.

While there are some methods that are general^ employed in the

culture of orchard grass, still there is a great difference of opinion

even among the most successful growers in any one locality as to the

best practices. In the seed-producing section of Kentuck}^ and Indi-

ana it is the common custom to sow the grass in February on fall

wheat at the rate of from three pecks to one bushel to the acre. Since

the crop in this section is almost entirely harvested for seed, it is not

considered desirable to sow more than a bushel. In 3'ears past as

much as two bushels to the acre were sown, but it is now the gen-

eral opinion that one bushel is sufficient, and even less is often

used. A bushel of orchard grass seed weighs 14 pounds. Orchard

grass to give large yields of seed should be reasonably thin, as

it produces more abundantly when in this condition. It is usualh^

sown broadcast, as it does not feed out well through a press drill,

either by hand or with a wheelbarrow or other type of seeder, and is

covered very shallow. Good results are often obtained by not cover-

ing the seed, and it is quite a common opinion that too deep covering

is the cause of man}^ of the failures to secure a stand.

A method of seeding which is often followed in the section men-

tioned is to scatter the orchard grass straw from which the seed has

been thrashed on ground that has been sown to wheat. This is usually

done in Februar3\ The straw acts as a mulch in this case and the seed

needs no covering. It is ver}^ essential that it be scattered evenly and

very thin; otherwise the stand will be too thick and unsatisfactor>\

The greatest objection to this practice is that unless the stmw is very

clean the meadow is sure to be weedy, and some are of the opin-

ion that since the seed that is left in the straw or blown over with it

is mostly of poor quality a field of inferior and unequally maturing

grass will ))e the result.

Orchard grass may bo sown successfully after corn by splitting the

rows with a disk harrow as soon as the crop is removed. This may
be done any time during the month of October, and in Februar}- or as

100—VI
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soon as the weather is favorable the grass may be sown with a broad-

cast seeder at the ordinary rate, and the ground being uneven at this

time the freezing and thawing which follow will cover the seed suffi-

ciently. Disking seems to give much better results than plowing,

since the ground if plowed will not have time to thoroughly settle

before the time of seeding. Rolling would doubtless be beneficial

after seeding in this manner.

In western Virginia and in Tennessee orchard grass is commonly
sown the latter part of September or the first of October with wheat

on the ground at the rate of a bushel and a half to two bushels to the

acre, the wheat being drilled in at the rate of three to five pecks to the

acre and the grass sown either broadcast by hand, with a broadcast

seeder, or an attachment to the drill, and covered as shallow as possible.

Orchard grass is often sown with oats, usually in March, on ground

that has been previously in wheat and which has been plowed the pre-

ceding autumn. A half seeding of oats is usually sown in this case,

and gives as a result only a fair crop. The grass, however, makes

more pasture the first season as a rule than when sown with a full

seeding of either wheat or oats. Early fall seeding with winter oats

in sections where the latter can be grown may be depended upon to

give good results, but on account of the Hessian fly it is not possible

to sow it with wheat much before October.

A crop of hay is not expected the first season, whether the grass is

sown in the fall or spring, either alone or with a nurse crop. If sown
alone a light cutting maj^ be secured, provided the conditions are

favorable, in the latter part of August or September; but in general

the grass is pastured and not cut except at the time when the grain

which is sown with it is harvested. The following season it makes a

crop of either hay or seed, as is desired. There may be some advan-

tage in sowing the grass alone for the extra quantity of forage pro-

duced the first year, but whether this and any other advantages that

may come from seeding in this way will compensate for the profit

accruing from the nurse crop is an undecided question.

MIXTURES WITH RED CLOVER.

Throughout almost the entire region where orchard grass is grown
it is quite a common practice to sow red clover with it. This practice

is a good one, not only for the value of the red clover in maintaining

the soil fertility, but also for the fact that its presence greatly improves

the orchard grass either for hay or pasture. In the seed-producing

sections red clovei is a menace to the seed crop, especially the first and

second years. As it is impossible to cut the orchard grass above the

clover, the leaves and heads get mixed in with the seed and are difiScult

to separate from it. Although the presence of the leaves in the
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orchard grass seed materially decreases its commercial value, the

advantage of having the clover in the field more than compensates for

this.

In sections where the grass is grown for hay and pasture, red clover

is sown at the rate of one bushel to 5 or 7 acres, usuall}^ as earl}^ in

the spring as the weather will permit. It is, however, sometimes sown
in the autumn at the same time as the orchard grass, but the seed of

the two are not mixed, as they do not feed evenly through the drill or

seeder. In cases where clover is sown in the spring on orchard grass

that has been sown the fall before, it is either covered lightly by means

of a drag harrow or left uncovered. Less clover is sown to the acre

in seed-producing sections than where the grass is intended for hay or

pasture, the customary quantity being one bushel to 8 or 10 acres.

In these sections the first crop is frequently cut for haj^ on account of

its containing so much clover. The second crop usually contains ver}^

much less and is cut for seed, as are also the following crops, since

the clover at the end of two years usuall}^ disappears. Pasturing the

field appears to materially increase the longevity of the clover, and it

is not uncommon to see meadows that arc 6 or 7 years old containing

almost as much clover as they did the first 3^ear.

Much trouble is now being experienced in securing a catch of red

clover throughout the greater part of the region where it is grown.

As a result alsike is being substituted in some sections, and where it

has been tried thoroughlj^ it is giving good results. This difticulty in

growing red clover will doubtless soon become a serious proposition,

especially in seed-producing sections, and unless alsike or some similar

leguminous crop can be grown it will be only a few years until more

barnyard manure or commercial fertilizer will have to be used. At
the present time there is very little commercial fertilizer applied to

orchard grass, although it is the opinion of some of the more success-

ful growers that an application of about 200 pounds of good fertilizer

in the spring, just as the grass begins to grow, would yield profitable

results.

MIXTURES WITH OTHER GRASSES.

On account of the bunchy tendency of orchard gravSs it is often

desirable to mix it with other grasses for hay or pasture, and while

this has not been practiced as yet to an}^ great extent the results

obtained from such mixtures are very promising. Aside from affect-

ing the palatability of the grass, the mixtures have a tendency to

increase, the yield. Orchard grass matures well with tall meadow oat-

grass and meadow fescue, and in some localities in Tennessee a mix-

ture of it with the latter is attracting considerable attention, especially

for pasture. Doubtless in time orchard grass will be more generally

grown for ha}" and pasture in mixtures with these or other grasses.

100—VI



USES AND VALUE. . 9

LIFE OF MEADOWS.

Orchard grass is a more hardy and permanent grass than timothy,

and as a result remains productive in a meadow under most conditions

much longer. In the principal sections where it is grown the average

life of a meadow is from five to seven years, although it is a question

whether it might not be broken up profitably at the end of four years.

Throughout almost its entire region Kentucky bluegrass is its natural

enemy and works in around the bunches almost to its ultimate exclu-

sion. Redtop and Canada bluegrass also are present in many sections

with the Kentucky bluegrass, and at the end of five or six years these

three grasses are greatly in the majority. Pasturing seems to facili-

tate the growth of the bluegrass, inasmuch as it has a tendenc}^ to

cause the orchard grass to become more bunchy, and it is also a means
of spreading the bluegrass seed. During the last year of its existence

it is customary to pasture the orchard grass field, and late in the

autumn or early in the winter it is broken up and is planted to corn

the following spring. It is well to have the field broken up as early as

possible so as to give the sod time to rot suflSciently before planting

the corn.

USES AND VALUE.

HAY.

According to chemical analysis orchard grass hay should be equal,

if not superior, to timothy, but in real practice it does not seem to be

able to successfully compete with the latter. In large cities there is

practically no demand for any hay except timothy, and the demand for

orchard grass hay is only local and very limited. In the timothy

region orchard grass is looked upon very unfavorably, but where
timothy can not be grown so successfully its hay is used to a greater

extent and is considered of very good quality.

As previously stated, orchard grass should be sown thicker when
desired for hay than for seed, 2 bushels of good seed to the acre

being usually required, for unless thick it becomes coarse and woody.

Its value as hay is increased by the addition of red clover or alsike,

and where it has been sown with other grasses, such as tall meadow
oat-grass or meadow fescue, its quality seems to be improved b}^ such

mixtures. The state of maturity at which the grass makes the best

hay is when it is just in bloom. Not only does the quality seem to be

better at this time, but the yield is also at the maximum.
In some sections it is considered a good hay for horses, but it is of

more value for cattle, and especially for fattening them for the market.

As a feed for sheep it is of only fair quality. The value of the hay
depends not only on the state of maturity at which it is cut, but also

on the bunchiness and coarseness of the grass. These characteristics
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are influenced largely by the method of culture, and it is often for the

reason that farmers do not thoroughly understand growing it that they

condemn it as a hay grass. Seeding evenly with the proper quantity

of seed and careful pasturing are important factors in securing a

good meadow.
PASTURE.

For pasture, orchard grass gives best results in mixtures with other

grasses and clovers, and is of special importance from the fact that it

can be grazed early and late in the season. It is quite a valuable grass

if for no other reason than this. It also stands grazing fairl}^ well.

It must, however, be closely pastured; otherwise it will become too

coarse and woody, and stock will not eat it. Stock do not relish the

mature grass, and invariably lose flesh when turned on a field in this

condition. To secure best results from pastures, the}' should be mowed
some time during June to keep down the weeds, and again later as

needed. In this way they are kept clean and more productive. Blue-

grass and white clover are usually very prominent in most orchard

grass pastures and are valuable additions, as the}^ grow between the

bunches of the orchard grass, thus increasing the yield. The white

clover is also of value in maintaining soil fertility.

SEED.

Orchard grass seed is produced to some extent throughout the entire '

region in which it is grown. There is quite a quantit}- raised in west-

ern Virginia, but the greatest seed-producing area is in the vicinit}' of

Louisville, including Jefferson, Oldham, and Shelb}' counties, Ky.,

Clark Count}', Ind., and some of the counties adjoining those

in both States mentioned. Just w^hy there is more seed pro-

duced in this section than elsewhere is not definitely known. Some
are of the opinion that it is because orchard grass seeds more
readily there, which may be true. However, the cultural methods

employed by farmers in this section may have something to do with

the success attained in raising it. In Oldham County, Ky., the

average production is about 55,000 bushels, wluch represents prac-

tically 5,000 acres, as the yield is about 10 to 12 bushels to the acre.

The growing of seed in the section referred to is a profitable industry,

and there are many farmers who engage in it quite extensively with

uniform success. It is said to be a more profitable crop than wheat,

and when the harvest of the two conflict orchard grass is given the

most attention. The average price of seed for the last ten years has

been about $1.25 a bushel. The seed alone does not represent the

entire return from the field, for after it is harvested the mejidows

afford hay or pasture, or both, from which a considerable profit

accru<^s. Orchard grass seed is the controlling crop in this section,

and the cropping system is planned to accommodate it.
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Fig. 1 .—Harvesting Orchard Grass for Seed.

Fig. 2.—Method of Shocking Orchard Grass; Shocks Showing Bands at Top.





ORCHARD GRASS SEED. 11

HARVESTING THE SEED CROP.

The methods used in harvesting orchard grass seed are practically

the same throughout the whole country. In general, harvest begins

about June 15 and lasts about ten days, though when there is a large

acreage it is often necessary to begin earlier than this, in order to finish

before the seed becomes too ripe. An inferior ({uality results from
cutting the seed before it is sufficiently mature, and this seed is quite

readily detected by its light-green color. When properly matured
the seed is straw colored, and not at all green. A common test to

determine whether the seed is at the proper stage for cutting is to

beat the heads in the palm of the hand, and if cjuite a quantity shat-

ters off it is considered ready to cut. To one unfamiliar with the crop

it would seem that the waste from shattering would be great.

Orchard grass is harvested with an ordinary grain binder (PI. I,

fig. 1), making as small bundles as possible, in order that they may
cure readily. The bundles are placed usually three in a shock and
the shocks tied at the top with two bands of straw, one about 8 inches

below the other (PI. I, fig. 2). They are bound in this way so as to

make them more stable and to prevent the seed from shattering. The
shocks are made small to facilitate handling at the time of thrashing,

and so that they may be easily tied at the top with the straw bands.

They are left standing from two to four weeks, or until they have had
time to cure thoroughly, and are thrashed without stacking. On an

average it takes about 5 pounds of twine for 100 bushels of seed. The
crop is of such importance that the fence corners and other places that

can not be reached with the binder are cut with the cradle and bound
into bundles by hand.

When the grass is sufficiently^ tall it is cut from 12 to Itt inches high,

to avoid the low-growing weeds, such as plantain and sorrel, and also

clover and bluegrass. Another advantage in high cutting is that it

leaves more of the undergrowth to be utilized later for ha}^ or pasture.

THRASHING.

The common grain separator is used for thrashing with the ordi-

nar}^ cylinder and concaves, but w4th special riddles and with nearly

all the wind shut off to prevent too much of the seed from being blown

over. In hauling the shocks to the machine, racks with tight beds or

with tarpaulins spread over the bottom are used to catch the seed that

shatters off, which is usually considerable. This is always heav}^ seed,

and is worth saving. Since the shocks are small, a whole one may be

thrown on the rack at one forkful without breaking the bands. This

reduces shattering to a minimum. Unless the grass is very weedy
the thrashing machine cleans the seed sufficiently for the market, but

most of the larger growers have hand fanning mills, which are used

when necessary. Seeds like those of redtop are easil}^ blown out, but
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it is harder to dispose of the bluegrass and some of the weed seeds,

such as plantain and whitetop. From the machine the seed is put into

8-bushel bags for shipping. Thrashing costs on an average 8 cents

per bushel, with the customary crew furnished.

HANDLING THE AFTERGROWTH.

In cases where orchard grass is cut for seed there is a great differ-

ence of opinion as to how the aftergrowth should be handled. ^ It is

generally considered that pasturing is not in the least detrimental and

even beneficial. As to whether the aftergrowth should be cut for hay

is an undecided question. It is a common practice, however, to cut

it, due to the fact that it is depended upon largel}" for ha}-, since tim-

othy and other hay grasses are not grown to anj^ great extent. After

the grass is cut for seed, especially when it is cut sufficiently high,

there is always considerable green undergrowth. This continues to

grow, and during the latter part of August or about the first of Sep-

tember is at the proper stage to cut for ha3^ If there is clover pres-

ent in the aftergrowth it makes a verj^ fair quality of hay and yields

from one-half to one ton to the acre. The qualit}" of this hay is not

so good as that of the ha}^ made from the first cutting.

While it is a general practice to cut the aftermath during the latter

part of August or September, there are some who prefer to cut it as

soon as the shocks are removed from the field, as it is believed to be

better for the following seed crop if it is cut then. It is the opinion

of some that the aftermath should be cut in any event, and consequently

if it is not desired for hay it is cut and left on the ground. Others

are of the opinion that if it is cut at all it materially injures the next

year's crop, especially so if used for hay, as the two cuttings remove

a large amount of plant food from the soil without much return.

Judicious pasturing, to sa}^ the least, is not detrimental to the field,

and in all probability is more or less beneficial. The aftergrowth,

which comes on after the seed crop is removed, furnishes grazing

until it is covered with snow, and in the more southern sections where

the grass is grown lasts nearly the entire winter. Sheep can be very

profitably pastui'ed on this aftergrowth and in m^m}- cases almost as

much money is made from the pasture- that it affords the she<?p as

from the seed crop, on account of the length of time which it will

furnish grazing. At present prices sheep are equally as profitable as

cattle, if not more so, and can be pastured on orchard grass to much

better advantage.
VALUE OF THK STKAW.

There is nmch difference of opinion regarding the value as a feed

for stock of orchard ffrass straw from which the seed has been thrashed.

Some state that it is of almost as much value as the hay, ))ut in general

it is thought to be about equal to wheat straw. Its value depends
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largely on three factors: The state of maturity at the time of cutting;

the amount of aftergrowth, including red clover, contained in it, and

the success with which it is cured. If the grass is cut before the seed

is sufficiently mature to harvest, the straw will be of more value ^or

feed than when it is cut at the proper stage. The undergrowth which

is present probably furnishes as much feed as the straw itself, if not

more, especially when it contains clover.

It is a common practice to cut the grass as high as possible to avoid

the weeds and clover, but if it is short there is necessarily a great deal

of undergrowth cut with it. If the grass has not received too much
rain while in the shock and is stacked properly or put into a barn or

shed at the time of thrashing, the straw will be of much more value

than if carelessly handled. In general, there is little attention paid to

the stacking of the straw, and it is commonly left in piles just as they

are made by the machine. When utilized for forage it is fed to horses

or cattle, usually the latter, but is of very little value for sheep.

Aside from its value as a feed, straw may be used for seeding meadows,

as previously described. It should never be used for this purpose,

however, unless thoroughly free from weeds.

WEEDS IN ORCHARD GRASS SEED FIELDS.

The weeds which are most troublesome in orchard grass fields, espe-

cially in sections where seed is produced, are whitetop {Erigeron

annuus)^ red sorrel {Rumex acetosella)^ oxeye daisy {Chi^ysanthernum

leucanthevium)^ milfoil {Achillea millefolium)^ and the plantains

{Plantago lanceolata and P. aristata). Most growers pay much atten-

tion to keeping these weeds out of their fields and go to considerable

expense for labor to mow them or cut them out with a hoe just before

harvest. A method which is now quite commonly used and which is

most effective and practicable is to pasture the fields with sheep. This

is an excellent practice and it is comparatively easy to distinguish at

harvest time between fields that have been pastured in this way and

those that have not by the absence of weeds in the former. Such

good results have been obtained by pasturing sheep on the grass to

keep down the weeds that farmers are raising more sheep than formerly

and are growing cleaner seed. It is a common practice to turn the

sheep on in the spring as soon as the grass begins to grow and allow

them to remain until the early part of May. As the grass advances

toward maturity the sheep eat very little of it, but graze mostly upon

the weeds and undergrowth, and especially on the whitetop, which is

one of the worst weeds present, if not the worst. The}^ do little dam-

age to the field when it is dry and in wet weather they are kept off", as

they drag down too much of the grass. Although it is the custom to

turn the sheep out of the fields in the early part of Mav, some of the

most successful growers leave them in until nearly harvest time. It is

100—VI



14 ORCHARD GRASS.

not uncommon to see sheep in fields that are ready to harvest. When
it is possible to do so the fields should be pastured late, as this prac-

tice is more effective in keeping down the weeds, since it takes them
but a short time to make sufficient growth to interfere with the clean-

ing of the seed. Cattle are sometimes pastured on fields that are

intended for seed, but they tramp down too much of the grass and are

not as satisfactory for this purpose as sheep.

OTHER GRASSES IN FIELDS INTENDED FOR SEED.

Much has recently been said regarding the presence of seeds of other

grasses in orchard grass seed. Those which appear to be the most

common are meadow fescue {Festtica pratensis) and the rye-grasses

{Loliuvi perenne and Loliiun itallcum). The seed of these grasses is

much heavier, but it resembles orchard grass seed to such an extent

that its presence is not readily detected. Meadow fescue and rye-grass

have very much the same appearance, but there is no difficulty in dis-

tinguishing them from orchard grass, as their seed habits and general

habits of growth are different. If these grasses were present in con-

siderable quantities in the orchard grass fields in Kentucky, Indiana,

and western Virginia, .where practically our entire supply of seed is

produced, the presence of their seed in orchard grass seed could be

readily accounted for. The orchard grass fields in these sections, how-

ever, are almost entirely free from other grasses, and only in a verj^

few cases are there any. others present, with the exception of some

Kentucky bluegrass {Poa pratensis) and Canada bluegrass {Poa coni-

pressa) and a little cheat {Broinus secalinus) and redtop {Agrostls alba).

Bluegrass and redtop, especially the former, come in naturally in the

older fields, and cheat is present practically only the first year, due

to its having been in the wheat which just preceded the grass crop.

The quantity of meadow fescue and rye-grasses in these fields is insig-

nificant, and there are only a very few cases where these grasses are

present at all. The total percentage of other grasses in orchard grass

throughout the whole seed-producing section is so small as to be hardly

worthy of consideration, and statements made to the effect that the

presence of their seed in orchard grass seed is due to the fact that the}^

are grown with the orchard grass and can not be separated from it are

entiroU" without foundation. Farmers in general are extremely care-

ful to keep their orchard grass fields free from other grasses, for the

reason that their seeds are readily detected by buyers and as a conse-

quence the seed invariably sells at a lower price. It is a comparatively

easy matter for seed growers to have pure seed for their own sowing,

and there would be absolutely no advantage to them in growing

meadow fescue, rye-grasses, and other gmsses with orchard grass.
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SUMMARY.

Orchard grass is of considerable value for early and late pasture,

and in the southern part of the region where it is grown can }>e pas-

tured nearly the entire year. When used for pasture, bluegrass and

white clover are commonly grown with it.

Orchard grass ha}^ is of value, especially when it contains red clover,

and can be fed to horses successfully. It is a good forage for cattle

that are being fattened for market.

When grown for seed, orchard grass is a profitable crop, as it yields

on an average 10 to 12 bushels to the acre and sells for $1.25 a bushel.

Aside from securing a crop of seed, the aftergrowth may be either

pastured or cut for hay. This aftergrowth makes a very fair quality

of hay, and when cut during the latter part of August or September

gives a 3aeld of from one-half to one ton to the acre.

Although not previously stated, orchard grass is quite valuable for

binding s ils, and on rough land that washes badly it can be used for

this purpose effectivel}'.

Orchard grass may be seeded either in the autumn or spring with

about equally good results. Spring seeding, however, seems to be the

mostcommon practice. In most cases it is sown broadcast on fall wheat

on fields that have been in wheat the previous year. One bushel of

seed is a sufficient quantity when the grass is to be grown for seed.

When grown for ha}^ or pasture, more, than this should be used. A
good catch may be obtained by scattering the straw evenly and thinh^

on fall wheat in earl}^ spring.

Red clover can be profitably sown with orchard grass at the rate of

1 bushel to 5 or 7 acres. Mixtures of orchard grass with other

grasses, especially with tall meadow oat-grass and meadow fescue, are

giving good results for hay and pasture in places where they are being

tried.

The average life of an orchard grass meadow is from live to seven

years, after which it is plowed up, usually late in the fall, and put into

corn.

Orchard grass is harvested for seed from about June 15 to June 25.

It is cut with an ordinary grain binder and bound into small bundles,

requiring about 5 pounds of twine to 100 bushels of seed. The

bundles are put three in a shock and bound at the top with a band of

grass to make them more stable and to prevent the seed from shatter-

ing. Thrashing is done from the shock after the grass has stood in

the field from two to four weeks, with an ordinary separator, using

special riddles.
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16 ORCHARD GRASS.

Sheep are pastured on orchard grass in the spring to keep down the

weeds. They are sometimes allowed to remain in the field until nearly

time to harvest. This practice is very effective in keeping clean the

fields that are grown for seed.

The percentage of meadow fescue, rye-grasses, and other grasses in

orchard grass fields that are grown for seed is so small as not to be
worthy of consideration.
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THE EFFECT OF COPPER UPON WAT1:R
BACTERIA."

INTRODUCTION.

Of the many methods of cliemical treatment for water puritication,

the copper method has recently received the most attention. The use

of this metal, or its salts, was urged primarily''^ for the eradication or

control of polluting- algae, tho popular attention has been directed

more particularly to the various results obtained in destroying the

typhoid bacillus.

The discrepancies between laborator}^ results of some of the investi-

gators of this phase of the subject have deterred man}' engineers and

sanitarians from conducting important tests of the value of copper

under emergency or epidemic conditions. These discrepancies are

perhaps in some cases due to reasons which are taken up later in this

bulletin, and in some cases to the lack of comprehension of the essen-

tial difference between treatment of drinking water which contains

relatively little albuminoid matter^ and treatment of bouillons or

emulsions.^''

<< The copper method for controlling algal pollntion can no longer be considered

in an experimental stage. The accumulation of results of treatments constantly made
under the direct supervision of officials of the Department of Agriculture and the

numerous results reported to this Department by independent experimenters render

further discussion of this question superfluous. The caution should be reiterated,

however, that no rule for determining the amount of copper sulfate to be added can

be given, and each body of water must be treated in the light of its special condi-

tions. This caution is eminently applicable to copper treatment of a water supply

for bactericidal purposes, and, as Mr. Kellerman and Mr. Beckwith have shown in

their recent work, the problem of using dilute solutions of copper for destroying

Bacillus coll and Bacillus typhi in water is a rather complicated one. Pertinent con-

ditions must be understood thoroly before an application of copper can le safely

advised, and whether an emergency treatment of an unfiltered and contaminated

water, or a continuous treatment of a filtered water suppl v, or a treatment of a sewage

effluent is contemplated the work should be supervised by an expert.— A. F. Woods,

Pathologist and Physiologist^ Acting Chief of Bureau.
b Buls. 64 and 76, Bureau of Plant Industry, U. S. Dept. of Agriculture,

^See also Buls. 64 and 70, Bureau of Plant Industry, U. S. Dept. of Agriculture.

^ A case in point is a paper by Dr. J. B. Thomas, Report on the Action of Various

Substances on Pure Cultures of the Amoeba Dysenteriae. (Amer. Jour. Med.

Sci., vol. 131, No. 1, Jan., 1906, p. 116.) "Uniform suspensions of the amoeba were

made by pouring 4 cc. of distilled sterile water over the surface of a 48-hour slant

agar culture of the amceba and cholera spirillum, scraping off the surface growth

and mixing with the matter by means of a platinum wire, and pouring the resultant

emulsion into a sterile test tube; 4 cc. of the antiseptic solution (in double strength)
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6 EFFECT OF COPPER UPON WATER BACTERIA.

In spite of the fact that the field results of several experimenters^

have apparenth' established the point that copper sulfate will not

destroy ordinary water bacteria at concentrations fatal to the colon

and typhoid bacilli, the somewhat fanciful objection has been sug-

gested to chemical tieatment of an}" kind, and to copper treatment in

particular, that bacteria desirable for oxidation of organic matter and

other beneficial changes in a water supply might be injured equally

with the typhoid bacteria, and thus a treated water be more poten-

tiall}" dangerous than an untreated water known to contain typhoid

organisms; in other words, that man}^ bacteria which could be of

decided benefit in a slightlv polluted water supply might be eradicated

b}^ copper treatment and that in this way the fractional sterilization of

a reservoir bv copper might pave the wa}" for a more dangerous con-

tamination.

Investigations of these and other points have been undertaken, and

it is believed that valuable data have been obtained, applicable to

copper treatment for algae, to emergency treatment for typhoid, and

to copper treatment in connection with filtration. The copper treat-

ment of sewage may be influenced by the same conditions that bear

upon the effect of copper treatment of water. For the present, how-

ever, the investigations of Johnson,^ at the Columbus, Ohio, sewage

testing station ma}' be considered sufficiently accurate for practical

purposes.

to be tested was then added to the 4 cc. emulsion of amoebse, thus making a fairly

uniform emulsion of 8 cc. of li<juid to one 48-hour slant culture, the mixture con-

taining a definite amount of the chemical to be tested. * * * It would appear

from the above results that it would be disastrous to rely on the action of copper

containers to purify water infected with amcebfe or cholera."

'^'Caird. Copper Sulphate Results. Paper read at meeting of American AVater

Works Association, Boston, Mass., July 10-14, 1906.

Jackson. Journal New England Water Works Association, vol. 19, 1905, pp.

563-568.

Hollis. Journal New England Water Works Association, vol. 19, 1905, pp. 671-572.

Stokes and Thomas. The Effect of Copper Sulphate upon the Bacteriological and
Chemical Constituents of Large Bodies of Water. Pubhc Health Papers and Rejwrts,

American Public Health Association, vol. 81, part 1, 1905, pp. 75-90.

& The Copper Treatment of Sewage Effluents. Report on Sewage Purification at

Columlms, Ohio, 1905.

"Available data indicate that the removal by either process of applied pathogenic

and noni)athogenic bacteria is in fairly direct proportion, generally speaking,

although, of course, saprophytic bacteria may multiply within the tanks or filters, so

as to obscure the true removal. TikUt some conditions it might be advantagtous to

employ a germicide, such as suli)hate of copper, as a final treatment for .«e\vaire etHu-

ents of doubtful bacterial purity." (P. 471. )

"Independent of the <|uesti()n of complete sterilization as touched upon * * *

it may be that there is a field of usefulne.'^s in some places for copi)er sulphate or other

germicidal chemical in the treatment of coarse-grain filter effluents, in order to bring

them from a bacterial or hygienic standpoint to a degree oi purity strictly compar-
able with that of the eiUueiit of ordinary intermittent sand filters." (P. 479.)
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RESISTANCE OF VARIOUS BACTERIA. 7

RESISTANCE OF VARIOUS BACTERIA.

Several species of bacteria occurring commonly in Potomac River
water have been isolated, and comparative tests have been carri(*d on
with these bacteria and with the colon bacilhis. An examination of

the tables showing the exact results of these tests indicates clearly

that no danger to most of the common saprophytic bacteria can be
expected from using concentrations of copper sufficiently strong ty

destroy J^acllhis coli. To allow as little variation as possibh? in the

different tests all experiments were carried out in triple-distilled water.

This will probably explain the sensitiveness of most of the bacteria to

copper solutions, for, as Gildersleeve^' has stated, "The resistance of

bacteria washed in distilled water is lessened, due in all probabilit}' to

the fact that some of the slim}^ substance which surrounds the bac-

terial cell and protects it to some extent from the action of detrimental

agencies is removed.'' For purposes of comparison the table showing

the action of copper sulfate on various bacteria in tap water, pub-

lished by Gildersleeve,^' is reproduced below.

1



8 EFFECT OF COPPER UPON WATER BACTERIA.

The figures in this table are rather surprising in connection with

the statement that "very little difference was found between distilled

and filtered water used in the laborator\\" The similarity here of the

action of copper in distilled and filtered tap water, contrasted with the

marked difference in the action of distilled and filtered tap water in

Washington, emphasizes a point previoush' mentioned/' that the water

itself deserves as careful a study as do the organisms contained therein.

This is suggested again in Phelps's^ report showing that with either

bard or turbid waters the germicidal efiiciency of metallic copper is

much lessened. Again, in view of the high toxicity that investigators

Lave reported with copper in Philadelphia tap water, it seems neces-

saiy to assume that this water either is peculiarly favorable to main-

taining the metal in a toxic state, or, what seems equally probable,

for rendering the bacteria unusually sensitive.

The results of our own experiments are given'in the following tables.

All the experiments, unless otherwise indicated, were conducted in

Weber resistance glass test tubes, each containing 10 c. c. of water

triple distilled from glass, portions of which had been treated pre-

vioush' with the desired amount of copper sulfate. All tubes were

inoculated with a 2 mm. loop of the proper organism. The temper-

ature during each experiment varied from 18^ to 22° C*

Table I.

—

Effect of copper sulfate upon Bacillus inycoides.
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Table III.

—

Effect of copper sulfate upon Bacillus mesenterifrus.
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Table VIII.

—

Effect of copper sulfate upon Bacillus liquifaciens phosphorescens.



RESISTANCE OF VARIOUS BACTERIA. 11

T.\HLE XIII.

—

Ejfeci of copper Kiilfate upon Jiacillus suhlanatus.

Duration of exposure to action
of copper sulfate.

hour .

.

2 hours .

6 hours

.

24 hours

Check.

1 part copper sulfate to—

10,000
parts of
water.

Colonies.

12, 500
12,000
12,500
40,000

Colonies.
780

25,000
parts of
water.

50,000
parts of
water.

100,000
parts of
water.

500,0(jO l.'J'JO.OWJ

parts of
I

parts of
water. water.

Colonies.

2,700
O

Colonies.
2,100

Colonies.

1,100

1

CoUmif^s.

2.100
35

Colfmieif.

1,500
190
80

Table XIV.

—

J'Jfect of copper sulfate upon Micrococcus radians.

Duration of exposure to action
of copper sulfate.

hour .

.

2 hours .

6 hours

.

24 hours

1 part copper sulfate to

—

Check.

Colonies.

1 , 200
1,200
1,400
1,900

10,000 j
25,000 50,000

parts of ' i)arts of parts of

water. water, l
water.

Colonies.

2,700
1

Colonies.
\

Colonies.

10,500 1,700
1

I

100,000
I

500,000 1,000,000
parts of ' parts of parts of
water,

i water. water.

Colonies.

3,800
20

Colonies.

2, .TOO

85

Colonies.

2,800
10

1

Table XV.

—

Effect of copper sulfate upon Fseudomonas radicicola {alfalfa).
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Table XVIII.

—

Effect of copper sulfate upon Bacillus caudatus.

Duration of exposure to action of copper
sulfate.

tiour .

2 hours.
6 hours.
24 hours

1 part copper sulfate to

—

Check. 10,000
parts of
water.

50,000
parts of
water.

Colonies. Colonies. Colonies.

3.50

400
9,000

60 680

100,000
parts of
water.

Colonies.

2,100
1

1

500,000
parts of
water.

Colonies.
15

1,000,000
parts of
water.

Colonies.

Table XIX.

—

Effect of copper sulfate upon Bacillus ruhrum.



EFFECT OF CARBON DTOXTD. 13

Table XXI.

—

Effect of carbon dloxid upon toxicity of copper sulfate to Ba/rillus coli.^

Duration of exposure to action of copi)er
sulfate.

hour..
2 hours.

1 part copper sulfate to

Check. ' 10,000 50.000 ]fJ0,Wj
,

500,00fJ 1,')00,000
I)arts of parts of parts of j.arts of ph/t.s of
water. water,

j
water,

i
water. water.

Colonies.

9,200
2,000

Colonies.

8, 200
Colonies. > Colonies. CfjU/nieK. CoUmies.

5,800 ll,6fX) 7 500 6,200
110 38

,

'900
i

350

1 Experiment conducted in Weber resistance glass test tubes, each containing 10 c. c. of water triple
distilled from glass, portions of which had been treated previously with the desired amount of copper
sulfate. All tubes inoculated with a 2 mm. loop of culture of Bacillus coll received from Pn^f. Theo-
bald Smith. The temperature during this experiment varied from 18° to 22° C.

Table XXII.

—

Effect of water containing calcium monocarbonate and various rpxantities

of copper sulfate upon Bacillus coli.^
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Tahle XXV.

—

Toxicity of copper sulfate to Bacillus coli in tap water free of carbon dioxid. ^
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rather high toxicity for cah-iuin chloric!, iind of Tfuhl/' who siiggost.s

a calcium salt— milk of lime—for water sterilization. The use of lime

or a similar agent ma}' be highly desirable in connection with treating

a contaminated reservoir with copper, tho the inferior genii'cidal

power of lime makes it improl)able that the latter alone could be used

safely.

In regard to chemical water anal3\sis, it seems prob{i])lc that the

determination of car})on dioxid or the determination of monocarbon-

ate and bicarbonate alkalinity may have importance hitherto unrecog-

nized, and the variations in the longevit}^ determinations of Bacillus coli

and Bacillus typhi may be due in part to the mineral constituents of a

water, in part to methods of experimentation, and in part to the car-

bon dioxid content. Extended field tests must be made before gen-

eralizations on the possible efi'ect of the gas content of a water supply

can be determined.

The carbon dioxid content of a water may possibh' explain the

peculiar results obtained by Clark and Gage.^ They have reported

practicallv no toxic action from metallic copper, or at least very little

diflference in the action of metallic copper, iron, tin, zinc, and lead.

Their figures are rather misleading because of the great number of

days the experiments were carried on, and, as Phelps^ has shown,

metallic copper is coated with some insoluble substance after a few days'

exposure to Boston tap water and no longer has great toxic action.

The lack of toxicity of metallic copper and the similarity of its action

to the action of other metals, as reported by Clark and Gage, is

entirely at variance with the work of Kraemer, ^^ Pennington,^ Gil-

dersleeve,-'^^ Stewart,^ and Moore and Kellei'man.''' Investigators

generally have agreed that it would be possible to practical h' sterilize

« Tiber die Disinfection der Typhus and Cholera-ausleerungen mit Kalk. Zeitschr.

f. Hyg. 11. Infekt., vol. 6-s, 1889, pp. 97-104.

^The Use of Copper Sulphate in AVater Filtration. Journal of Infectious Diseases.

Supplement No. 2, February, 1906, pp. 172-174.

<* Experiments on the Storage of Typhoid Infected Water in Copper Canteens.

Public Health Papers and Reports, American Public Health Association, vol. 81, ]>art

1, 1905, pp. 75-90.

^Copper Treatment of Water. American Journal of Pharmacy, vol. 76, December,

1904, pp. 574-579.

The Use of Copper in Destroying Typhoid Organisms and the Effects of Copper on

Man. American Journal of Pharmacy, vol. 77, June, 1905, pp. 265-181.

''The Action of Electrically Charged Copper Upon Certain Organisms in Water.

American Journal of Medical Science, vol. 129, 1905, pp. 751-754.

/Studies on the Bactericidal Action of Copper on Organisms in Water. American

Journal of Medical Science, vol. 129, 1905, pp. 754-760.

<7A Study of the Action of Colloidal Solutions of Copper upon Bacillus Typhosus,

American Journal of Medical Science, vol. 129, 1905, pp. 760-769.

/^Buls. 64 and 76, Bureau of Plant Industry, U. S. Dept. of Agriculture.
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16 EFFECT OF COPPER UPON WATER BACTERIA.

drinking water by exposing it to the action of clean metallic copper. <*

Perhaps this opinion should be qualified by adding that the action is

more rapid if the water contains no free carbon dioxid, altho the

following tables show onl}" slight differences between the toxicit}^ of

metals because of the presence or absence of carbon dioxid.

Table XXVIII.

—

Effect of carbon dioxid upon toxicity of metals to Bacillus coli.^

Duration of exposure to action of metals.

hour..
4 hours.
8 hours.

Check.



COPPER SULFATE AND FILTRATION. 17

To determine whether the peculiar variation in the germicidal power
of solutions or metals is due to the use of ordinary laboratory glassware

made of a rather soluble g-lass instead of careful!}' selected highly

insoluble glass, a parallel series in good and poor glass was carrietl on.

The following tables show the slight difference in results:

Table XXX.

—

Effect of glass upon toxlcitj/ of metals to Bacillus coli.^

Duration of exposure to action of metals.

hour..
2 hours.
6 hours.
24 hours

Check.
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The following table shows the various combinations of precipitates

tested and the exact results:

Table XXXII.— Toxlciti/ of romhmed precipitates to BaclJhij< coll.^

Duration of exposure to action of
precipitate.

Check.

I Colonies.

t) hour 2, 2.=i0

2 hours 675
€ hours -165

24 hours 165

Copper
hydrate.
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lent example of the results to be expected from incorrect use of copper

in connection with slow sand filtration is furnished in Clark's'^ report.

Not only was copper found in the effluent of the experimental ^lt<ir,

but Bacilhis coli was found in a rather high per cent of the bacterial

samples.

The carbon dioxid content of the Ohio River is a possible explana-

tion also of the fact reported by Brown '' that samples of Ohio River

water yielded between 0.00772 and 0.00657 grain of metallic copper to

the gallon, tho Bacillus coli was occasionally present. To use his own
words, "It is seen from the work done, as above stated, that the cop]r>er

is present in an insoluble form and probabl}' as the oxide united with

the suspended mineral matter which the water carries. If in this form
it would be unable to exert any germicidal power, and, as far as could

be determined, this seems to be the case. It was decided that the cop-

per was present in a spent condition." As there was no monocarbon-

ate alkalinity noted, the Ohio River water at this time doubtless

contained some free carbon dioxid, and from the analogy of the labora-

tory results it seems fair to assume that Brown's explanation must

be supplemented by the theory of the heightened resistance of Bacil-

his coli due to carbon dioxid.

« Journal New England Water Works Association, vol. 19, 1905, pp. 503-505.

& The Purification of Water at Marietta, Ohio. OflScial Report to Board of Public

Service, 1906.
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B. P. I.—233.

CONDITIONS AFFECTING LEGUME INOCILATIOX;

INTRODUCTION.

The widespread use of bacteria for inoculating leguminous crops

has made possible more accurate study of the conditions under which

a particular species of legume might be successfully inoculated and
the conditions under which failure to obtain inoculation niio-ht be

expected. Inoculation tests carried on in different soils and under

different cultural and climatic conditions but using the same stock

culture have shown results so conflicting in certain cases that one is

bound to be misled b}^ any general statement based on one factor

alone, such, for instance, as the condition of the bacteria used.

To accept as indicative of the general u.^efulness of pure cultures

results obtained on a single type of soil is clearly opposed to progress

along a line of investigation now recognized as t'loselv connected with

soil fertility problems. The advantage of numerous tests covering

many types of soil becomes increasingly apparent. The effect of pre-

vailing cultural practises is no less to be considered; aeration bj^ cul-

tivation, the use of lime, and the effect of such factors on the bacterial

flora, the bacteriological testing of the soil itself—all these problems

call for extensive field experiments to determine how far they mav
become part of practical routine for successful farming.

The work here recorded emphasizes the intimate connection of soil

bacteriology with certain phases of soil fertilit3\ Soil fertility is a

strictly relative term; it is possible for a soil to be fertile in regard to

one crop and unfertile in regard to another, the conditions of tem-

perature and moisture being optimum in each case. The interaction

f'The identification of soil bacteria and their distribution in and correlation with

different types of soil, the changes in the bacterial flora with different modes of

treatment and different systems of rotation, the individual and combined action of

the species in producing changes in the soil favorable or unfavorable to plant growth,

the introduction of favorable species and groups of species and their improvement

by selection or special cultivation, and the elimination of unfavorable forms are

problems calling for extended investigation; but with the information already at

hand and work under way both in this country and in Europe it is not too much to

expect large increases in our present knowledge along these lines.—B. T. Galloway,

Pathologist and Physiologist, and Chief of Bureau.
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6 CONDITIONS AFFECTING LEGUME INOCULATION.

between prevailing soil conditions and biological phenomena becomes
apparent at once and lends confirmation to the belief that in practise

oecological conditions ma}' be so modified as to promote the activit\^

of the desirable organisms and retard the development of the unde-

sirable, altho under certain conditions the control of the bacterial

flora undoubtedlv will depend upon the introduction of virile cultures

of desirable bacteria/'

USE OF LIME.

Samples of soil have been obtained from tields in various parts of

the United States w^here attempts to inoculate legumes have failed, and

greenhouse tests have been made combining various quantities of air-

slaked lime with these soils. The efiect of applying lime to certain

t3^pes of soils is rather striking when nodule formation is considered/

This is especially true of those soils which give an acid reaction to lit-

mus,^ altho several of these unfavorable soils did not give an acid

reaction to litmus, but were nevertheless benefited by lime. Outlines

of a few typical cases selected from our experiments follow.

«The fact as shown in numerous cases that legumes can be successfully inoculated

by the use of pure cultures of the nodule-forming organisms with a consequent large

gain in yield and amount of nitrogen fixt is in conflict Avith the statement that '* An
enhancement of the des-irable bacterial activities of the soil can only be encouraged

by the proper improvement in the physical and chemical composition of the soil."

(Lipman, ''The Measure of Soil Fertility from the Nitrogen Standpoint," N. J. Agr.

p:xpt. Sta. Rept., 1905, p. 243.)

^> Fruwirth. Neue Im])fversuc'ho init Lupintn. Deutsche Landw. Presse, vol. 18,

1892, pp. 18 and .127.

Fruwirth. Dreijilhrigen Impfvensuche mit Lupinen. Deutsche Landw. Prej^se,

vol. 19, 1893, p. 6.

Heinrich. Action de hi crhaux snr les lupins. Zweit. Her. Landw. Versuchsst
,

1894, p. 272.

Passerini. Sur 1' influence amcliorante des legumineuses dans de.s sols <le composi-

tions differentes. Staz. Sper. Agr. Ital, vol. 30, 1897, p. 68.

Deherain and Demoussy. Recherches sur la vegetation des lupins; <leuxieme

partie. Lupins bleus. Ann. Agron., vol. 26, 1900, p. 169.

Deherain and Demoussy. Etudes sur les legumineuses de grande culture. Lupins

jaunes. Ann. Agron., vol. 28, 1902, p. 449.

Rilwiller. Cited by ^Miller. Journal Roy. Agric. Soe. England, 1896, pp. 236

and 423.

Maz(5. Les microbes des nodositrs <les legumineuses. Ann. Inst. Pasteur, vol. 13,

1899, p. 145.

.Salfeld. Vernichtung der Legnminosenpilze durch .Et/kalk. ]>eutsche Landw.

Presse, \o\. 21, 1894, p. 785.

Tacke. Action de la chaux vive sur les bacteries des tubercules des legumineuses.

Centralbl. f. Agriculturchemie, vol. 25, 1896, p. 297.

'^G. A. Billings (X. J. Agr. Expt. Sta. Rept., 1905, p. 358) shows the efficient action of

lime in promoting the growth of alfalfa and that the vigor of the plants seemed to be

corndated with the form and greater abundance of root nodules. He sugge.'st.'* that

soil acidity, conditions of ventilation or soil porosity, and different bacteria which

may influence the form of the nodules are determining factors, controlled at least

partially by the action of lime.
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USE OF LIME. 7

A quantity of soil was obtained from Blue Hill, Me., whore the

culture tried last year had shown no benefit with garden pea.N. One
portion of this soil was placed in ordinary greenhouse pots; a second

portion was thoroly mixt with pulverized lime at the rate of 1 ton

to the acre, approximately, and placed in similar pots, and inoculated

seed sown in half of each series. Of 15 plants unlimed, 10 were with-

out nodules, 5 having a single nodule each; of IT plants limed, 15 were
well noduled and 2 apparently free, but nodules were evident on close

examination. The uninoculated pots in the unlimed series had no

nodules; in the limed series there were only a few scattering nodules,

the majority of the plants, 10 out of 18, being free.

This experiment was repeated, the soil itself being inoculated with

the liquid culture, with results even more striking. Of IT plants

unlimed, 12 were without nodules, 5 having a total of 8 nodules; of 16

plants limed, all were well noduled, having a total of 8T nodules. The
uninoculated pots in the unlimed series had no nodules; in the limed

series, 15 out of IT plants had no nodules, the other two having a

single nodule each.

The combination of liming and inoculation was again strikingly

shown with alfalfa grown in a poor sandy soil from Lanham, ^Id.

In this case it seems reasonable to assume that alfalfa bacteria of low

virility were present in the soil. Under the normal unfavorable soil

conditions the native bacteria were unable to produce inoculation and

the virile ones from the pure culture, while able to inoculate the alfalfa

plants, could benefit them only slightly. In the limed soil, however,

the native bacteria were able to produce nodules in considerable

numbers and to be of moderate benefit to the plants. The pure cul-

tures of virile bacteria under similar conditions, however, caused more
than double the increase that may be ascribed to the native bacteria.

The following table shows the relative virility of the two t3^pes of

alfalfa bacteria in soil from Lanham:

Treatment.
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to counteract the influence of substances in the soil unfavorable to

the growth of the bacteria.^

EFFECT OF SOIL CONDITIONS UPON BACTERIA.

The constitution or character of the soil solution has great effect upon

the growth of nodule bacteria as well as upon the formation of nodules.

In the large number of soil samples tested simultaneously in the green-

house and in the laboratorj^ it seems to hold true generally that the

possibilit}' or impossibility of securing effective inoculation on a par-

ticular crop in a certain soil can })c predicted bv the relative growth

of the specific culture in the sterile extract of the soil in question.

There also seems to be a somewhat close relation between the soil

solution necessar}^ for the growth of host and bacteria, so that in many

cases, at least, it is possible to determine the suitabilit}^ of a legume

crop to a certain soil b}^ the growth of the specific culture of Pi<eudo-

mona^ radicicola in the extract of the soil. The probability of an

extract not trul}^ representing the soil solution and the disturbing

factor of sterilizing certain extracts will in some cases introduce error

in interpreting results. The use of sterilized soil extracts as culture

media for the ])acteria has been found to give fairly true indications

of the growth of the respective hosts of these bacteria in a consider-

able series alread}' tested, however, and contemplated improvements

in technique will doubtless increase the probability of securing trust-

worth}^ indications. The testing of the soil extract in its behavior

toward specific bacteria may even indicate that some treatment is

necessar}^ but can not prescribe the method of amelioration, and for

the present direct experimentation is necessary to determine the proper

treatment of an unsuitable soil.

As an example of the relation between the growth of the specific

bacteria in the sterile soil extract and the growth of the legume host

in this soil may be cited the following result of a fairly representative

test, using different quantities of lime on an unfavorable soil which

responded favorably to treatment with lime:

Qimiitity of Hiik-.

Niiniher of
Green x',„„Korof ^«»<^t^'"»» i" '^

weight of
I , ; T,°^ cubic centi-

plant. I

J><»<'"'«^^- meter of soil

extract.

Unlimed '

2.5 31

Limed:
2,000 pounds to the Horo 5.5 03 71.9'i0

4,000 pounds to the Here i
8.5 KS 128,650

!

"For the presence of yub.^tances in poor soils deleterious t<> higher plants, see

Bureau of Soils Bill. No. 2S, 1905, "SUulies on the rroi)erties of an Unproductive

Soil."
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EFFECT OF SOIL CONDITIONS UPON BACTERIA. 9

The accompanj^ing illustration (PI. J) shows characteristic pots of

red clover from a series of soils from South Salem, N. Y.. where clover

had ])een steadily diminishing in vigor for years. The nodules on the

unlimed plants weie small and clustered around the crown of ihe

plant, while the limed plants showed numerous nodules well dis-

tributed. The stand secured in a series ' of limed pots was four

times as heav}^ as without the use of lime.

In comparison with this unfavorable soil, the extract obtained from
soil sent in from a favorable field test at Carlisle, Pa., gave an excel-

lent growth of the red clover bacteria, and the inoculated red clover

grown in this soil in pots showed numerous nodules and a better

growth than in the uninoculated pots, thus confirming results ol)tained

in the field.

It ma}^ be noted that there is a difference exhibited among different

legumes in their ])ehavior toward lime. While for most legumes its

effect is beneficial, a few species, such as lupine and serradella, are

actually injured by its use^' and some other legumes, such as Lima bean

and cowpea, do not respond to lime even in soils where clover refuses

to grow without lime. It has been noted ^ that serradella is not suc-

cessful when following red clover, and that results are also unsatisfac-

tory when red clover follows serradella. These varying relations

shown b}^ legumes belonging to different groups in their relation to

lime and other conditions emphasize the necessity of determining as

accurately as possible the adaptability of different soils to the crops

for which the}" are intended.

Observations upon the occurrence of nodules in certain soils have

been found to correspond quite closel}^ with the behavior of the soil

solution toward the bacteria of the legumes tested. The preceding

table illustrates this point, tho perhaps not so clearl}^ as the following

examples.

In the case of a fairly rich garden soil, so}" beans w'ould not form

nodules even after very heav}" inoculation, and the extract from this

soil used as a culture medium was found to inhibit the growth of the

soy bean bacteria. On the other hand, alfalfa readily formed nodules

in this soil and the soil extract was not unfavorable to the growth of

the alfalfa bacteria.

A soil from Niles, Mich., which had grown a fair crop of so}^ beans

for four 3 ears without the occurrence of nodules, was tested. The

soil extract in this case was found unfavorable to the growth of the

soy bacteria. In greenhouse pot tests so}'^ beans of several varieties

failed to produce any nodules in this soil even when heavily inoculated

with cultures which produced abundant nodules in other soils tested

«See Rhode Island A'gr. Exp. Sta. Kept., 1896, p. 256; also Bui. 96, of same

station, 1903.

& Deutsche Landw. Presse, vol. 32, 1905, j). 799.
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10 CONDITIONS AFFECTING LEGUME INOCULATION.

ill comparison. Heavy liming of the soil extract at the rate of about

6,000 pounds to the acre gave a fair growth of the bacteria, and cor-

responding to this result one pot that received lime in the same pro-

portion produced a well-noduled plant. In this same soil without lime

and without inoculation cowpeas formed nodules abundanth\

A soil from Lanham, Md., gave an extract which as a culture

medium was distinctlv unfavorable to the ^n-owth of red clover bac-

teria, and plants of red clover in this soil made a very sickh^ growth,

producing few nodules. A few^ pots were boiled In- immersing in a

tub of water and blowing live steam into the water; the soil was of a

sandy character, so that there was little danger of puddling from this

treatment. The growth of red clover was markedly improved in the

boiled series and the roots were well noduled after inoculation. The
extract of this soil, sterilized by boiling, had proved an unfavorable

medium for the growth of the bacteria. It is probable, therefore, that

boiling the soil changed the character of the soil solution at least in

regard to the unfavorable materials or conditions which had inhibited

bacterial activity.

Soil from Lanham, Md., was further tested with alfalfa, treating

the soil in three ways: (1) Lime at the rate of one ton to the acre;

(2) lime and one-fourth humus, composed of leaf mold; (3) humus.

The combination of lime and humus gave the greatest growth and

most abundant nodule formation. With humus alone the growth was

especially inferior and nodules were lacking even where the soil was

inoculated. Inoculation doubled the number of nodules where lime

was used and increased them six times where both lime and humus
were used.

Effect of humus and lime upon the growth of alfalfa In soil from Lanham, Md.

[Ten plants in each series.]

Treatment.



EFFECT OF HEAVY INOCULATION. 11

extract of untreated soil gave a g-rowth of the alfalfa bacteria which
might be de.-signated '' fair," while with lim<\ with lime and humus,
and with humus alone the extracts gave unifoinil}- u growth u Inch

might be designated '^ excellent." In the i)ots, however, no nodules

developed in the humus series. The sterilization In heat of the

extract from a soil containing such a relatively large quantity of

humus, one-fourth by volume, probably changes the material so that

the solution becomes favorable to the growth of the })acteria, ))ut this

material in the soil pots, not heated, remains unchanged and may in

this form be unfavorable to the activity of the bacteria introduced

into the soil.

Aside from the effect of the soil on nodule formation there seems

to exist a marked difference among different varieties of legumes in

their susceptibility to infection—that is, their readiness to form
nodules. With a similar soil and one which is favorable to the

growth of the respective species, nodules will occur in abundance upon
one species or variet}' and another species or variety will exhibit none

or only a few. This is particularly noticed with varieties of soy beans

and with certain species of Phaseolus, the Lima bean [Phaseolus

tunatus) and some varieties of sov beans being- verv difficult to inocu-

late. It would seem that such species were actually resistant to

infection, especially in soils rich in nitrogenous matter.

EFFECT OF HEAVY INOCULATION. -

The decided advantage of very heavy applications of pure cultures

reported from some field and pot experiments and reports of other

experiments showing that cultures diluted to almost infinitesimal limits

gave as good results as undiluted cultures seem at first diametrically

opposed. Greenhouse tests seem to confirm the beneficial effect to be

expected from heavy inoculation provided excessive quantities of cul-

ture are applied. The following experiment is fau'ly representative:

Effect of light and heavy inoculation of garden peas on .soil from Blue Hill, Me.

Treatment.
Number
of p'ants
grown.

Check, without inoculation.
Light inoculation
Heavj- inoculation

Number of Average
plants with

|
number of

nodules I nodules.

It is here shown that heavy inoculation not onh' doubled the average

number of nodules upon inoculated plants, but insured all plants

becoming infected; while with light inoculation in this unfavorable

soil one-third of the plants failed to produce nodules, and with no

inoculation nodules were almost entirely lacking.

lOO—vui



12 CONDITIONS AFFECTING LEGUME INOCULATION.

Garden peas in a garden soil naturally inoculated .showed the follow-

ing difference where a heavy inoculation was made:

Effect of heavy inocuJat'ioii of garden peas on a naturally inoculated garden soil.

Treatment.
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EFFECT OF AERATION. 13

forming bacteria is closely in accord with iivAd results reported by
various investigators, among whom perhaps Hopkins'* is best known
for his observations upon the cross-infection between sweet clover

and alfalfa and the absence of such cross-infection b(;tween man '

other legumes.

EFFECT OF AERATION.

The aeration of soil for securing plentiful nodule formation is an

important if not a determining factor. The Ontario Agricultural

Experiment Station (Report for 1905, p. 39) reports a decided gain from

aeration in the case of a leguminous crop (peas) and no gain from the

aeration of a wheat crop. In the former case the result may be either

a direct one, affecting the activity of the nodule bacteria, or it may be

that because of the abnormal growth of the host plant the bacteria are

unable to penetrate the root. ^

Our own experiments upon the effect of aeration are in accord with

those quoted in regard to the legumes, and the following is typical:

A light sandy soil, moderately limed, was used and the legume selected

was garden pea. The aerated series was started in ordinary unglazed

4-inch pots, seedlings dipt in liquid culture when placed in position,

pots watered with a fine sprayer, using tap water. The surface of the

soil was frequently stirred. The nonaerated series was made up of an

equal number (6) of glazed 4-inch pots with bottoms plugged with

paraffined cotton and the top covered with paraffined paper to reduce

aeration. A separatory funnel (shown in PI. 11, fig. 1) was thrust

into each of these pots to admit water for growing the peas, and after

inoculating as with the other series the seedlings were introduced thru

« 111. Agr. Exp. Sta. Bui. 94, 1904, Nitrogen Bacteria and Legumes.

& Livingston (Bot. Gaz., XLI, 2, 1906, p. 143; see also Bureau of Soils Bui. Xo. 28)

reports a close relation between the growth of roots and tops in wheat, due to a dif-

ference of soil, which he explains as follows: "It would seem that the poor soil by

inhibiting branch growth and causing the enlargement of cortical cells may render

the root system unable to carry on an adequate amount of absorption for normal

growth." If this effect upon the cortical cells should be found to hold true with the

legumes, it might have a direct bearing upon the ability of the bacteria to penetrate

and form nodules. The enlargement of the cortical cell is regarded as a phenomenon
of age, and it is reported (Maria Dawson, Phil. Trans. Roy. Soc. London, Ser. B,

vol. 192 (1899), p. 24) that infection takes place most readily in quite young radicals.

Aside from the effect of root development upon nodule formation, there is a pos-

sible interaction resulting in some way in greater root development where inoculation

takes place. In many cases which have come to notice where inoculated plants had

shown a superior development of the root system, it seemed at least justifiable to

regard the inoculation as assisting in providing the conditions favoring a healthy

root growth. In Bulletin No. 237 of the Cornell Agricultural Experiment Station,

page 165, it is noted that whore no nodules occur the roots of alfalfa are simpler and

not so ramifying as where nodules occur.
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14 CONDITIONS AFFECTING LEGUME INOCULATION.

a hole in the paraffined paper. After a month's time the roots of the

plants were examined, with the following results:



SUMMARY. I'j

mine all of the conditions incident to success or failure in lej^urne

inoculation." It is safe to assume, however, that the action of a l)ac-

terium in the soil is conditioned not onh'h>y the chemical and physical

characteristics of the soil solution at a particular time, hut also, ai'd

perhaps essentialh', ])vthe biologic conditions obtaining in that soil.

SUMMARY.

1. Lime is of decided benetit in obtaining successful inoculations

of legumes in some soils. These soils often show an acid reaction to

litmus.

2. Soil extracts serving as culture media often indicate the probable

success of inoculating a leguminous crop. This, however, may not

always hold true.

3. At least during the first season's growth no general cross-

inoculation takes place. Bacteria from one host may, however, inocu-

late a ph3\siologically related species.

4. Heavy inoculation ])y a pure culture increases nodule formation

if the soil solution is enriched by the excess of culture medium; how-

ever, in a favorable soil a light inoculation well distributed is as

effective.

5. Thoro aeration is favorable to nodule formation.

6. Whether in a synthetic medium or a natural soil solution, the

functions of a bacterium are influenced b}^ the associative or competi-

tive action of the various groups of organisms with which it comes in

contact, as well as by the nature of the culture material.

oSeo :Maria Dawson, Phil. Trans. Koy. Soc. London, Ser. B, vol. 193 (1900), p. 65.
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